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Purpose: Despite recent advances in the surgical and postoperative management of infants with congenital heart dis-
ease, nutritional support for this population is often suboptimal. The purpose of this study was to develop a nutritional pro-
gram for the postoperative period for infants who have had cardiac surgery and to evaluate effects of the program. Meth-
ods: A quasi-experimental design with pretest and posttest measures was used. A newly developed nutritional program
including a feeding protocol and feeding flow was provided to the study group (n=19) and usual feeding care to the con-
trol group (n=19). The effects of the feeding program were analyzed in terms of total feed intake, total calorie intake, gas-
tric residual volume, and frequency of diarrhea. Results: Calorie intake and feeding amount in the study group were sig-
nificantly increased compared to the control group. However, the two groups showed no significant differences in gastric
residual volume and frequency of diarrhea. Conclusion: The results indicate that the nutritional program used in the study
is an effective nursing intervention program in increasing feeding amount and calorie intake in infants postoperative to car-
diac surgery and does not cause feeding-related complications.
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{ Apply ventilator after cardiac surgery }

!

Paralyzing < No paralyzing )

TPN start
+
Tropic feeding*
1 Keep vein open (DW)
+
No morefaralyses Enteral feeding’
Delayed extubation’ (as described in protocol)

{ ExtuZation }

v

Enteral feeding schedule

before extubation

*Tropic feeding:

1) Definition: Tropic feeding refers to continuous feeding of breast
milk or whole milk (13%) through a NG (nasogastric) tube at 0.5
cc/kglhr.

2) NG residuals:

(1) Check residuals every 4 hr, with NG continuous feeds and
a prior consolidated feeds.
(2) Keep feeding if the amount of residuals is less than 1 cc/kg.
(8) Discard if the amount of residuals exceeds 1 cc/kg and re-
duce to 0.25 cc/kg/hr.
TDelayed extubation: Maintain tropic feeding and then feed as des-
cribed in the enteral feeding protocol after 24 hr have elapsed after
stopping Nocuron.
*Enteral feeding: Provide bolus feeding through NG, feed as des-
cribed in feeding protocol (Figure. 2). Feed slowly using gravity, NPO
before and after extubation. Provide nonnutritive sucking with a pa-
cifier when feeding through NG after extubation.
Contraindication for enteral feedings in cardiac infants: Open ster-
num, hemodynamic instability (Dopa/Dobutamin>5.0, Mil>0.5, ina-
bility to wean drips), critical coarctation of the aorta, NEC (necrotiz-
ing enterocolitis) symptoms, enteral feeding intolerance due to chro-
nic reflux, vomiting.

Figure 1. Flow diagram.

) B= 45
A o] JFFAZEIH L TR A3t T
A Sl ofl] ARf A gl A2 291, A
obt F9) 3% Bl FEAA e A} 391, Ak
Ql, S 18] T F 10919 A27t o] ofsf ASH Uk
A27tel sl Ao o] JFFAZZIH2 & A
F A% 710l sk ot 3ollAl #-8-5ko] =79 B
Sort. o] FEFTAZRIHE FotolAl A8t 2
/8 BA7E §lol dlb] FETA =2 4 glo

JoFEA e 73 0 7 SHAsLeItHEigure 1, 2).

N

2o

o\

JKorean Acad Nurs 39(4), 20091 8¢

1. Bolus NG feeding

{ Feed half milk (7.5%) every 3 hr, twice, 10 cc each time

)

If tolerated, advance to breast milk or whole milk (13%),
every 3 hr, twice, 10 cc each time

'

Advance the amount by 10 cc every 3 hr until maximal
volume fluids reached or designated volume ordered

!

If unable to reach full calories (100 kcal/kg/day) with four
maximum volume feeds for 12 hr within maximal volume
fluids, advance to concentration milk (16%)

2. Gastric residual volume (GRV) protocol

If GRV just before feeding is over 50%, put GRV back into NG and

feed in an hour.

= If GRV is still over 50% after an hour, skip the feed for the time
being.

= If GRV is also over 50% when checked just before the next fee-
ding schedule, return to the previous tolerable feed volume and
concentration ratio.

= If GRV is still over 50%, reduce the feed volume by half.

3. Medical management
- Gastric acid secretion inhibitors: Utilize Ranitidine (Zantac) (10
mg/kg/day bid) or Domperidone-syrup (0.5 mg/kg/day tid) for
infants with gastric reflux.
- Erythromycin (1 mg/kg/day gid) may be added for GI motility if
episodes of increased residuals continue.

4. Feeding intolerance

If patient develops: Abdominal distension, hypoactive or absent
bowel sound, frank blood in the stool, more than one hemo+
stool, vomiting more than once in 4 hr, continued diarrhea (over
6 times in 24 hr without cause), continued residuals associat-
ed with the above-mentioned symptoms.

Put patient on NPO and obtain abdominal radiograph (KUB: kid-

ney, ureters, bladder). If negative and the clinical exam is benign,

hold feeds for 24 hr and re-start feeds from the beginning of the

feeding protocaol.

Figure 2. Feeding protocol.
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Table 1. Homogeneity Test of General and Clinical Characteris-
tics between Experimental and Control Group

Experimental Control

Variable (n=19) (=19) torzz p
n (%) or Mean (£SD)
Gender
Male 10 (52.6) 7(368) 095 .322
Female 9(47.4) 12 (63.2)
Age (day) 30.3(+205) 31.0(£259) 1.88 .831
Body weight (kg) 43(x£11) 87(x06) 153 .563
Diagnosis
VSD 11 (57.1) 11 (57.1) 1.00*
VSD+CoA 2(10.5) 3(15.8)
PA 4(21.0) 3(15.8)
TGA 1(5.2) 0(0.0)
TAPVR 1(5.2) 2(10.5)
Cardiac operation name
Total correction 15(79.0) 16 (84.2) 1.00*
Palliative surgery 4(21.0) 3(15.8)
ICU stay (day) 76(+14) 85(£29) 119 .132
Intubation time (hr) 79.6(x27.2) 88.1(x28.1) 122 .144
Cardiac drug
Dopamine («g/kg/min) 6.3(£56) 7.2(£49) 192 .624
Dobutamine (zg/kg/min) ~ 4.6(%£26) 41(*£21) 145 523

Epinephrine (zg/kg/min) 0.015(£0.0) 0.017(x0.0) 256 .925
Sedative or muscle relaxant

Fentanyle (mg/kg/hr)

Nocurone (mg/kg/hr)

008(£00) 007 (x00) 121 .301
049 (£00) 056(+00) 239 .953

*Fisher’s exact test.

VSD=ventricular septal defect; CoA=coarctation of the aorta; PA=pulmo-
nary atresia; TGA=transposition of the great arteries; TAPVR=total anoma-
lous pulmonary venous return; ICU=intensive care unit.
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Table 2. Comparison of Intake between Experimental and Control Group

POD 1 POD 2 POD 3 POD 5 POD 6
Variables Source F p
Mean+SD
Feeding*
(cc/kgl/day) Group 8.74 .032
Exp. (n=19) 10+28 22+6.3 32+8.3 54+12.4 58+9.5 82+29.8 Time 20.46 <.001
Cont. (n=19) 5+1.3 726 10+£5.1 15+10.2 27111 424207 G T 20.91 011
CaloryT
(kcal/kg/day) Group 16.16 <.001
Exp. (n=19) 322+7.2 50.1£12.8 68.2+19.5 85.2+t15.2 89.7+£9.2 97.6+54 Time 23.10 <.001
Cont. (n=19) 354+6.6 39.1+£96 451223 449+16.7 49.2+11.2 59.5+10.2 G T 8.3 <.001

*Outcomes of 3rd, 4th, 5th, 6th day were significantly different from those of 2nd day by Bonferroni multiple comparison (p<.05) for experimental group;
' Outcomes of 2nd, 3rd, 4th, 5th, 6th day were significantly different from those of 1st day by Bonferroni multiple comparison (p<.05) for experimental

group.

POD=postoperative day; Exp.=experimental group; Con.=control group; G=group; T=time.

Table 3. Incidence of Gastrointestinal Complication

Experimental Control Fisher's
(n=19) (n=19) exact
n (%) n (%) P
Excessive residual volume
Yes 3(15.7) 2(10.5) 500
No 16 (84.3) 17 (89.5)
Diarrhea
Yes 5(26.2) 4(21.0) 500
No 14 (73.8) 15(79.0)
2) B MIF
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3U(p<.01), 4%¥(p<.01), 5% (p<.01), 6¥(p<.0Dell F-J5}A
7Fstsict. wheba 74 28 A A= Qi

1o

_|_
acs

oN o Hov 32

oL d
FIFAZEIHE AT A AR ok YU
AZEIHE WA GRS Gourt SIPTA FHF o]
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2 Flojek B 7Hd 29 AAHATH: Table 33 2tk 914
B UL PRI 580 50% o4 248 Fobe} A}
£ 4B otz Btk IEd RIS FHI Fob
= ATl 15,7% Hi2Eo] 10.5%2 2l o7} Qchp-
50), HALE AT ol ARR0] 26.2%, HETo] 2%
Solat wfol7k §1ick(p=.50). webd 7Hd 3 7)2te ol

= 9

1. SLYSAHZE T 71

1o
=2

2 ApolA] et YT AHLS & F PJofe
EHE st SRIEEEI JYTH AVIE SEER
AABIAL, SFEZR2EFL Beke 520053 McCulley &
(2005)9] Z=-E Fxste] SHY Aol U atsieict, &
AEHO ZREZo|A = R3] FF Al dis FH S
SHA| AAISEL Qo] Al S HEghs e 4= QAN =
FUTAZRE WL Rk Sl SR T f AlE Al
Teljof 5= AITE E & Al
el LA H o2 AAISES E}
5185 R el Haxdego] A=A ¥ 7E9 13%

o)A 21%7HA] E57-5 FFHEE skl Lo, 18% o149 &
e A Alee] daus & 4 Jlong dAekA| ¢
THLee & Choi, 2003). whebA] & 22 THoA = =3E DoF A
FHE A w57t 2ot A 16%7H] 5501 S 8t
Bt opet iR Hi=R e JFFAZZ A =7
ZREZURS EF6IL QLo 2 A-re] JUFAZEIH

HE $fI2ERR ol 24 37 A|e] 585g 2

3} Pillo-Blocker &

111
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TAA Aol whet A g Fgaa HHS AlAlsHITh

2 AR o] AR E ARt 7| =Akte] 4713t
7F 5 AQAZIAL ek A ERlskgich HEE oA
55 EUE 7|=AS ok QlEfeks AR she 497t ofd
ot REZEF| uet 75 AYsES 51laL, #HE
Ao ' WA sto] 54 717to] AojAA e = A
STRE SHEE o] Ao RIEE AN S lEE B
EvE 5o Z K (Stelzer et al., 2005), A3=rto] 27
£ 7|22 U ATARI 1tz 0] 47 olsfstar A8 4
U=E 7= ik

2 USRI S Eopd HE7HEe] §He
of wheh R ik ARV Ao B A $ didAte
A 2ol Zrofdhs AoMAHRe], FHela HEe F3AA
TP2AL, AERRAL T12)aL GUAL To ' A E ] Zk2ke] B
ofoll Al PFA|mL} 1ol WS THHE HE7HY HES
TS = §lof thZHA Q] Ao A A9 olsfeE =Y 4= 9l
AL FFFAHZEZ A BRAE A4S A & 4= Ui

izl A e 5 547 ot deEAle =299

o
ik gHoR AsAES
=0] AT & A MAE B fzRlse] gelof osf
=3 2Eohd YYTAZEIYS
S AT 5 M AL olE F3l Fore] FF

GF 743
59| AA e = = ek

O QoS S0l | gjahe Bot 4 AeRS AAsH
: F7151e] A9

3l9t}, o= Extracorporeal membrane oxygenation (EC—
MO)E 7HAAL Ql= AlBotoll Al 85t 7] S 2RI
AR 48A7e] 3k 4Rkl EEeh Hanekamp 5(2005)
9] At} AolgBkAtAlof JAlte] JotEo] 32A1F Rt &
B o =23 Petrillo-Albarano 5(2006)2] ¢17tEC}
= 4T B2 Algte] aaHth I Yo RE pE AT
AAE A B, Aeeg7] olg 7|e f Akt AlA 5
22 %

FA Bol SABE WARE Aow Az
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A52H A o7 7 Zgo] o] 7ol o dF(gastros—
tomy feeding) £+ -+ 47 (transpyloric feeding)& ©|
Gato] 55 AP 4= JAHCiotti, Holzer, Pozzi, & Dal—
zell, 2002; Petrillo-Albarano et al., 2006).
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APAQl A FZof 71R13F o 21ke] BAl= A-tellAl &
A=l (De Jonghe et al., 2001), EE3HE FAFAZZ
IHE olEfet oS AT = Y Aol
d=F AT Aol izt vl fodt S B4
o}, o]z & ZEaYo] 7haet 5AS oHA fhethe HER V)
T W A7)7te] A7]3kE AL 213 (paralyzing)< Sh= 8-5-¢ll
AEA A=f2 U ERE FANA A= AR
Hip o8 pEFeR S5 Qo] =g = glld A
AFFY EEE 13%0A 16%= 553te] AlFeFo =M =k
AF7t 7Fs Rk, ol 7Y 53F 13%el1 A 21%7HA] HAEQ 5
98 Algste] Hagee] Aol WA =E9itk= Pillo-
Blocker 52004)9] - Aol F-24 02 AR,
g3 FFAol gt AlA|
oJ&(body’s capacity)® A4 B3-2(body reserve)S FAA|
Zie}, BhE doket GeF A3 oy A 4], @48 (thermo—
genesis), {toll A9 4 F71 12 ERF W 249 E
3 & 52 57 cKFrankenfield, Smith, & Cooney,
1997). o] wj&o 27 deFA|(indirect calorimetry)oll 23 =
e 7 Aol 2ASE FgdioF sHATHVerhoeven
et al,, 1998), 7|&48l ojf|go® & AoA= Adleis
AR BEREES saotdich webA GRdF Y] AAAde
gt F717E Qlofof sh & AtollAl= FotelA vaE g

=
of A Bpa/tick FFHH A S TAE THF

&
&

AN & H =HSE
e & B583
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T AL Slpoll= FofRE Atol7t QIGE A A =2
A ol et &5 % 4

A VRS Ao A Tt 5S wE o SAE
ZAT PRIEEFY A g0
Zopzgkapalo] 3hote] 15% (Petrillo—Alarano et al., 2006),
Al WS 7HA AL Q= mlssote] 14%001 41 At Davey,
Wagner, Cox, & Kendig, 1994). 0]+ 1 --of| ] Y3t 15.7%
o H|S=gt pEolt},

E3 APE ATl Folue A E AR 2EA 2 2
F0| A= ol Pk & 4 AUrh(Sanchez et al., 2006).
Sanchez 5(2006)2 11-872] o 9| e e} eF-Eo] F4] 5
A ZA(modification) 2. & AALS] HHIES
F9lut ¥, Petrillo-Albarno $(2006)< 280

A9 Fof= BT AR 5.6%014 13.3%2 57T

ek, ol s T JATAE W3Rl olA FotollA
2 P T S FEE, AR o
13l oFEAZR ;o] A o] W aFhe ARSI}
Ty AtollAs Foluls Rt i AR A
SHA] Z3t. wheba] 3271 A-E Al sk vttt
olfollA] A uie} o] 2 JYFAHZE WL g
A oA B 8E 4= MY ol 54

[elNe)
Hap APHHFS ZNUOEA A Z2a

¥}

I

HAE
SRlstTt. v 2 Aol i 2 gol S7HE
w2t A Sl tisl BrkekalS & Gl el
A= B715HA] S30c), Sinden} Sutphen (1995) 4of2] &
F A EA A ST FAEY SHS B AT
SR AAASE AANSFAAT, A & A Foks A4l
& A 54 dEY B2 AR USA 9 A &
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