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Post-op ICU care > 3 days
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Emergency GI surgery
(n=159)

No enteral feeding (n=22)

Simple appendectomy (n=3)
Cholecystectomy (n=3)

Primary repair of perforation (n=12)
Adhesiolysis (n=5)

v Bleeder ligation (n=10)
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Patients who met eligibility criteria
(n=104)
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n (%)

10 (14.3)
—3[@3
57 (81.4)
24.(70.6)
—4(118) -
6 (17.6)
Early Group Late Group

ONasogastric Tube OFeeding Jejunostomy @ Oral Feeding

17 2. Route of feeding of each group. Values are presented as n(%).
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3t 1. Patient Characteristics

Early Late
o Total -
Characteristics Group Group
(n=104) value
(n=34) (n=70)
Male, n (%) 68 (65.4) 23(67.6) 45(64.3) 0.735
Age, yr, meantSD 64.5£13.9 65.5+13.9 64.0+14.0 0.615
Nutritional parameters
Body weight,kg,
57.6x11.6 59.3+10.2 56.8+12.2 0.316
meanzSD
BMI,kg/m? mean+SD 21.6240 222438 21.3+42 0.332
0-18.5, n(%) 23 (22.1) 5(14.7) 18 (25.7)  0.257
18.5-23 48 (46.2) 15(44.1) 33 (47.1)
>23 33(31.7) 14(41.2) 19(27.1)
Serum albumin (g/dL) 2.0+0.6 2.0+0.6 2.1+0.6
APACHE Il Score,
21.8+46.8  24.0+7.6  20.7+6.1 0.020*
mean =+ SD
Comorbid conditions, n(%)
Hypertension 38(36.5) 13(38.2) 25(35.7) 0.802
DM 13 (12.5) 7 (20.6) 6 (8.6) 0.082
Cardiovascular disease 23(22.1) 11(324) 12(17.1) 0.080
COPD 3(2.9) 2 (5.9 1(1.4) 0.549

Values are presented as n (%) or meanzSD. *p<0.05

BMI; Body mass index, APACHE II; Acute physiology and chronic health

evaluation 11, DM; Diabetes mellitus, COPD; Chronic obstructive pulmonary

disease.
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Feo] T dede 9 HF (=46, 44.2%) °] 7%
I AT H{ 4 S(n=21, 20.2%) ¥ & w9(n=20, 19.2%) ©] 1 FE
olATHE 2). & 9= th(n=47, 45.2%) ¥} A 7F(n=45, 43.3%)°]

7B wska (% 3), el AT Ee dETFE e o
7S

AA=(n=41, 39.4%), 27 AA 9 E3=(n=34, 32.7%), g HA 9
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5% (n=12, 11.5%), 94¥ $-3)%(n=10, 9.6%) ¥ A2FFS Tl
2% AALn=T, 6.7%) =oZ AEHAT (E 4). % 4, &%
B 2 o] glojd T oazte] EAHoR §oF ol
it

3E 2. Cause of Operation

o Total Early Group Late Group

Characteristics p-value
(n=104) (n=34) (n=70)

Obstruction 21 (20.2) 6 (17.6) 15 (21.4) 0.686

Strangulation 20 (19.2) 9 (26.5) 11 (15.7)

Perforation 46 (44.2) 16 (47.1) 30 (42.9)

Inflammation 14 (13.5) 3(8.8) 11 (15.7)

Trauma 1(1.0) 0(0) 1(1.4)

Bleeding 2 (1.9 0 (0) 2(2.9)

Values are presented as n (%).
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3E 3. Site of Operation

o Total Early Group Late Group
Characteristics p-value
(n=104) (n=34) (n=70)
Stomach 2(1.9) 0 (0) 2(2.9) 0.923
Duodenum 4(3.8) 1(2.9) 3(4.3)
Small bowel 45 (43.3) 16 (47.1) 29 (41.1)
Colon 47 (45.2) 16 (47.1) 31 (44.3)
Rectum 6 (5.8) 1(2.9) 5(7.1)
Values are presented as n (%).
3£ 4. Type of Operation
Early Late

o Total

Characteristics Group Group p-value
(n=104)
(n=34) (n=70)

Colon resection with
) 41(39.4) 14(41.2) 27(38.6) 0.343
ileostomy/colostomy
Small bowel resection with

) 34(32.7) 12(353) 22(31.4)
anastomosis
Colon resection with

) 12 (11.5) 3(8.8) 9 (12.9)
anastomosis
Bypass surgery 10 (9.6) 1(2.9) 9 (12.9)
Small bowel resection with

7(6.7) 4 (11.8) 3(4.3)

ileostomy

Values are presented as n (%).

13
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3t 5. Postoperative outcomes

Early Late
Total
Characteristics Group Group p-value
(n=104)
(n=34) (n=70)
Vasopressor use, n (%) 14 (13.5) 11 (32.4) 13 (18.6) 0.118
Duration of vasopressor use, d 0(0-13) 0 (0-7) 0 (0-13) 0.528
Mechanical ventilation, n (%) 85 (81.7) 25 (73.5) 60 (85.7) 0.131
Ventilator duration, d 3 (0-88) 3 (0-33) 3 (0-88) 0.608
ICU length of stay, d 6 (2-53) 8 (3-53) 5 (2-43) 0.390
) 32 32 33
Hospital length of stay, d 0.417
(10-169) (10-86) (10-169)
30-day mortality, n(%) 14 (13.5) 5(14.7) 9 (12.9) 0.769

Values are presented as n (%) or median (range) data.

ICU; Intensive care unit, d; Days.
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3t 6. Postoperative complications

Complication Farly Group Late Group p-value
(n=34) (n=70)

Wound infections 5(14.7) 14 (20.0) 0.512
Postoperative ileus 4 (11.8) 9(12.9) 1.000
Abdominal pain 5(14.7) 7(10.1) 0.525
Diarrhea 5(14.7) 2(2.9) 0.024*
Intra-abdominal abscess 3(8.8) 7 (10.0) 1.000
Anastomosis leakage 1(2.9) 5(7.1) 0.661
Newly developed sepsis 5(14.7) 8 (11.4) 0.753
Pulmonary complication 3(8.8) 9(12.9) 0.747
Renal failure 3(8.8) 4 (5.7) 0.680
Re-operation 4 (11.8) 10 (14.3) 1.000
Values are presented as n (%). *p<0.05
V. a2z

B oATolAE &3 A% FEe 03 SRR 3 o
AL &F TFT T 1048S o m T2A1F ol %7 AR
FEs AlFse W, AA 9o Fa FHIToH AMEE
FoSA EA @tk S AN 27 B dFrelA
TTE7F oA EwSkeol®: =k 7 A Gl vk
AN AT Fo Bl AgEel felsA A Atk
qe 27 A% 9% AL ANee Addn 2 5 QAT

FE F 9 AL B 34 Afs Bl YA



o

)
<

=

)

3% A7

e

K

To
o
ofp
it
B

—_
110

o

mK

OJ_ ;7_29,30

2}9)

CER

HZo= oz

ol 2

Iﬂ‘

HH
A

g o =

=
=

7}

ot 1173 9

& 13719

Stephen 5

A A= At

ol

el

0
pase)

&

ol

wlek EA A 2443 o

T2A 7 o7

24-7241ZF oJUle] “window of opportunity” 7]3Fel

o].}f

botet,

495

SRR IRV RE

KeR
| SN

tumor necrosis factor(TNF) 3} endotoxin %+

18



-

R

A
oJu

3

s Aol o

INEas

— Ot
—_— 1_10 = ,.I,WL AT ‘mu.‘ ,UEW o< L.E
ﬂ%%%ﬂwﬁwﬂw@%ﬂﬂ%# .
= ORr AR o0 O o o & T T . !
) H B No o nim T o= W ™
cFELESE 0T T 3
| KO o ~ y U
‘”I — oF .._MO ﬂww.h OL Ot X0 ,m],yvﬂ WM HT._ ‘mW ,.n&v
< 7 = g T % £ & E
N mofn = | - T — o T ol °
= X0 oo N N & Iy <0 X oyp zm =K
~ _EI .EH N JO.Q J t 1__/l ~ 2y - | =
(L E e o I T du
m@ T - _? o NF B RO o
BT P T o o oo = o o
GO SO S . el %o
o 5 H e X Mo o+ 20 = .
Lf ‘_IW_UI‘._ o N 1 1 ‘.qM Lzh \_I_IL o) N
0 ;&H o) 9 lo T I~
R B 8 % oo ol °
o ‘ﬂ! < UT ‘ﬂl JH_ o :.L JIrL o
— — — —_
o P2 K M N o mO
3R Mo N O] o Lo
ER AR I > © TR K w
N, B D — %0 o _
%ﬁﬂﬂomwvmwwgé%ﬂ Ap
P B 2w T R o T 2 w
o wo T ¥ ﬂ%@iﬂ& A
_ S wo P 2T -
dﬂﬂni%ufﬂ N 7 i
Mo g T R S O B o
L RN ! m < Gl X % B %0 =
ol ox o o % B JH b = il
‘I‘Vl‘._ EO N iﬁ OE 1r_! 0O HLL 0 0
= T oS R o) R o Ne
ﬂArO E B V —_ O_H Ar.u n_.»%l ) 1)_A| .
Mﬂ O# ‘mﬂ ~ Z_.O Hﬂ %_I EO _foT « N ‘Ul
W ? T T oo & Mﬁ“ w._ =
9 ‘OI _ o file)
A R

19



A}, gt

o

o

B

)

i
o)
o)

iid

ToR

275 (2.9%)0l]

AT

7]

ke
T

57 (14.7%) =

= At

AT A= @D 7] A §HH o

A

<

5=

(p=0.024) T7]zte] HEA X

7] el A

o,

)

ki3

9l

A

vl
=

H Z72y

bt
Ho

"o

oj
o
7o

0

J_HO

U

biol

S

o

ol

B

il

o

A

(Propensity score matching) 52| W

o) %

]
T

ol

A=

Z

20



il
g

B

K

X
o
o[

o

7

]

o

al

e 7HA

bof of2]

)

.

o

7c:>1x

Ao 7 %7

R==ye}
==

7}

°1g A

o]
=

i FghAdel 3

F8

A 99l

gl A

—_
o

B Askgivh whEhA,

0}ol O O
MAHE =

A

oI5

o]

W

o)

oA

0

Njo
\mo
TR

21



B
=l
Sl

10.

e

Wells C, Tinckler L, Rawlinson K, Jones H, Saunders J.
POSTOPERATIVE GASTROINTESTINAL MOTILITY. Lancet
1964;1:4-10.

Blackett RL, Bakran A, Bradley JA, Halsall A, Hill GL, McMahon MJ.
A prospective study of subclavian vein catheters used exclusively for
the purpose of intravenous feeding. Br J Surg 1978;65:393-5.

Bower RH, Talamini MA, Sax HC, Hamilton F, Fischer JE.
Postoperative enteral vs parenteral nutrition. A randomized controlled
trial. Arch Surg 1986;121:1040-5.

Irvin TT, Hunt TK. Effect of malnutrition on colonic healing. Ann Surg
1974;180:765-72.

Harrison LE, Hochwald SN, Heslin MJ, Berman R, Burt M, Brennan
MF. Early postoperative enteral nutrition improves peripheral protein
kinetics in upper gastrointestinal cancer patients undergoing complete
resection: a randomized trial. JPEN J Parenter Enteral Nutr
1997;21:202-7.

Catchpole BN. Smooth muscle and the surgeon. Aust N Z J Surg
1989;59:199-208.

Andresen AF. IMMEDIATE JEJUNAL FEEDING AFTER GASTRO-
ENTEROSTOMY. Ann Surg 1918;67:565-6.

Sagar S, Harland P, Shields R. Early postoperative feeding with
elemental diet. Br Med J 1979;1:293-5.

Jeffery KM, Harkins B, Cresci GA, Martindale RG. The clear liquid
diet is no longer a necessity in the routine postoperative management of
surgical patients. Am Surg 1996;62:167-70.

Bickel A, Shtamler B, Mizrahi S. Early oral feeding following removal

22



11.

12.

13.

14.

15.

16.

17.

18.

of nasogastric tube in gastrointestinal operations. A randomized
prospective study. Arch Surg 1992;127:287-9; discussion 9.

Reissman P, Teoh TA, Cohen SM, Weiss EG, Nogueras JJ, Wexner SD.
Is early oral feeding safe after elective colorectal surgery? A prospective
randomized trial. Ann Surg 1995;222:73-7.

Schroeder D, Gillanders L, Mahr K, Hill GL. Effects of immediate
postoperative enteral nutrition on body composition, muscle function,
and wound healing. JPEN J Parenter Enteral Nutr 1991;15:376-83.
Moore FA, Feliciano DV, Andrassy RJ, McArdle AH, Booth FV,
Morgenstein-Wagner TB, et al. Early enteral feeding, compared with
parenteral, reduces postoperative septic complications. The results of a
meta-analysis. Ann Surg 1992;216:172-83.

Lewis SJ, Andersen HK, Thomas S. Early enteral nutrition within 24 h
of intestinal surgery versus later commencement of feeding: a
systematic review and meta-analysis. J Gastrointest Surg 2009;13:569-
75.

Bozzetti F, Braga M, Gianotti L, Gavazzi C, Mariani L. Postoperative
enteral versus parenteral nutrition in malnourished patients with
gastrointestinal cancer: a randomised multicentre trial. Lancet
2001;358:1487-92.

Giner M, Laviano A, Meguid MM, Gleason JR. In 1995 a correlation
between malnutrition and poor outcome in critically ill patients still
exists. Nutrition 1996;12:23-9.

Bankhead R, Boullata J, Brantley S, Corkins M, Guenter P, Krenitsky J,
et al. Enteral nutrition practice recommendations. JPEN J Parenter
Enteral Nutr 2009;33:122-67.

Ingraham AM, Cohen ME, Raval MV, Ko CY, Nathens AB.
Comparison of hospital performance in emergency versus elective

general surgery operations at 198 hospitals. J Am Coll Surg

23



19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

2011;212:20-8 el.

Moore EE, Moore FA. Immediate enteral nutrition following
multisystem trauma: a decade perspective. J Am Coll Nutr
1991;10:633-48.

Singh G, Ram RP, Khanna SK. Early postoperative enteral feeding in
patients with nontraumatic intestinal perforation and peritonitis. J Am
Coll Surg 1998;187:142-6.

Kaur N, Gupta MK, Minocha VR. Early enteral feeding by nasoenteric
tubes in patients with perforation peritonitis. World J Surg
2005;29:1023-7; discussion 7-8.

Malhotra A, Mathur AK, Gupta S. Early enteral nutrition after surgical
treatment of gut perforations: a prospective randomised study. J
Postgrad Med 2004;50:102-6.

Lee HS, Shim H, Jang JY, Lee H, Lee JG. Early feeding is feasible after
emergency gastrointestinal surgery. Yonsei Med J 2014;55:395-400.
McClave SA, Martindale RG, Vanek VW, McCarthy M, Roberts P,
Taylor B, et al. Guidelines for the Provision and Assessment of
Nutrition Support Therapy in the Adult Critically Il Patient: Society of
Critical Care Medicine (SCCM) and American Society for Parenteral
and Enteral Nutrition (A.S.P.E.N.). JPEN J Parenter Enteral Nutr
2009;33:277-316.

Knaus WA, Draper EA, Wagner DP, Zimmerman JE. APACHE II: a
severity of disease classification system. Crit Care Med 1985;13:818-29.
Melis M, Fichera A, Ferguson MK. Bowel necrosis associated with
early jejunal tube feeding: A complication of postoperative enteral
nutrition. Arch Surg 2006;141:701-4.

Nelson R, Edwards S, Tse B. Prophylactic nasogastric decompression
after abdominal surgery. Cochrane Database Syst Rev 2007:Cd004929.
Marik PE, Pinsky M. Death by parenteral nutrition. Intensive Care Med

24



29.

30.

31.

2003;29:867-9.

Klappenbach RF, Yazyi FJ, Alonso Quintas F, Horna ME, Alvarez
Rodriguez J, Oria A. Early oral feeding versus traditional postoperative
care after abdominal emergency surgery: a randomized controlled trial.
World J Surg 2013;37:2293-9.

Smedley F, Bowling T, James M, Stokes E, Goodger C, O'Connor O, et
al. Randomized clinical trial of the effects of preoperative and
postoperative oral nutritional supplements on clinical course and cost of
care. Br J Surg 2004;91:983-90.

Osland E, Yunus RM, Khan S, Memon MA. Early versus traditional
postoperative feeding in patients undergoing resectional gastrointestinal
surgery: a meta-analysis. JPEN J Parenter Enteral Nutr 2011;35:473-87.

25



ABSTRACT

Early Enteral Feeding in Critically Il Surgical Patients

Underwent Emergency Gastrointestinal Surgery
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(Directed by Professor Jae Gil Lee)

A post-operative nutritional support is a major factor that affects the
clinical outcome. Despite the beneficial effects of an early enteral feeding
for surgical patients, the timing of the feeding commencement after
emergency gastrointestinal surgery remains a controversial issue. The
aim of this study is to investigate the feasibility of an early enteral
feeding for critically ill-patients who underwent emergency
gastrointestinal surgery. We retrospectively reviewed the patients who
underwent emergency gastrointestinal surgery and stayed in the surgical
intensive care unit for more than three days from January 2010 to
December 2012. We separated these patients into two groups: the “early”
group who commenced a liquid or a soft diet within 72 hours and the
“late” group who received the same diet past 72 hours after surgery.

Clinical data and surgical outcomes were analyzed as follows. Among
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the 104 patients, 34 patients (32.7%) were in the “early” group, and 70
patients (67.3%) were in the “late” group. Age, BMI, co-morbidities
were not significantly different between the two groups but disease-
severity score (APACHE |1 score) was significantly higher in the “early”
group. The most common cause of the operation was perforation of
intestine (n=46, 44.2%) and colon was the most commonly involved site
(n=47, 45.2%). Colon resection with ileostomy or colostomy (n=41,
39.4%) was done most frequently on these patients. Although a severity
of the disease in the “early” group was significantly higher, there was no
significant difference between the two groups in terms of the length of
hospital stay, the length of ICU stay and the 30-day mortality. However,
incidence of diarrhea was significantly higher in the “early” enteral
feeding group (14.7% vs. 2.9%, p=0.024). We concluded that neither a
mortality rate nor a rate of complication except diarrhea was significantly
higher for the “early” enteral feeding group than the “late” feeding group.
Therefore, early feeding in critically-ill patients who underwent
emergency gastrointestinal surgery might be a safe and feasible

nutritional practice.

Key Words : Early enteral feeding, emergency gastrointestinal surgery,

critically ill patients
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