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Table 10 Advancement schedules of enteral feeding
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Table 20 Comparability of the three groups

POD PN group EN-1 group EN-2 group
0 — — EL 20 ml/h
1 — EL 500 ml/day 750 mi/day
2 — 750 ml 1,000 ml
3 — 1,000 ml 1,500 ml
4 — 1,000 ml 1,500 ml
5 |5% Glucose 250 mi/day | 1,500 ml 1,500 ml
6 |5% Glucose 500 ml 1,500 ml 1,500 ml
7 |5% Glucose 250 ml 1,500 ml 1,500 ml
0 EL250 ml

ELO Ensure Liquid
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PN EN-1 EN-2
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Male/Female 8/1 9/2 11/0
Agél years(] 69 66 64
Range 61-83 53-79 55-82
Body weightl kgl 56 56 53
Range 42-70 46-66 30-72
Operating timé& minutes 445 431 440
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Fig. 1 Comparison of daily volumes infused paren-
terally and enterally. Total volume is divided into
parenteral feeding] cross-hatched barsOand enteral
feedingO black barsO Three bars on the same POD
represent PN groupl the left bar(J EN-1 groupl the
middle bard and EN-2 groupO the right bard Error
bars are depicted as the SEM of the total infused
volumel single asterisk, pO 0.05
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Fig. 2 Comparison of daily caloric intake adminis-
tered parenterally and enterally. Total calories
were divided into parenteral feedind] cross-hatched
barsO and enteral feedingd black bars Three bars
on the same POD represent the PN group( the left
bar(, the EN-1 groug] the middle bar{and the EN-2
group the right bar Error bars are depicted as
the SEM of the total caloric intaked single asterisk,
p0 0.050 double asterisk, p 0.00050 triple asterisk,
pO 0.0001
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Caloric Intake(kcal/day)
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Fig. 3 Mean values of daily fluid balance and uri-
nary volume in the PN groupO closed squares(] the
EN-1 groupO open circlesd and the EN-2 group
O closed circles The water balance was calculated
by subtracting the total volume of urine and drain-
age fluid from the total volume infused parenterally
or enterally. Error bars are depicted as the SEMO
on the fluid balancel single asterisk, pO 0.05 be-
tween the PN group and the EN-2 group double
asterisk, pd 0.05 between the EN-1 group and the
EN-2 groupO triple asterisk, p0 0.05 between the
EN-2 group and the other two groups, on the uri-
nary volume( single asterisk, p[J 0.05 between the
PN group and the EN-2 group
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goooooogorypPODODO 300D0OOOO0O
0000 Table 4000 OEN-2000 1POD
O rapid turnover protein 0 0 RBPO TRF O PN
O000000UO0OwlATO ENIOOOOODO
00o0o0oO0ooOoOo 7PODOOOTRFOO EN-1
0000oooooooooooooooooo
00 000OTable 5011
WT.BlODOOOOOOOOOO
T.BIOOOEN-1OOO 5S5PODO OO PNOO
0000000000 O0O0O0OEN2000 2POD

Fig. 4 Mean values of blood glucose in the PN group
O closed squares(], the EN-1 groug] open circlesCand
the EN-2 group0 closed circlest] Error bars are de-
picted as the SEMUO single asterisk, pO 0.05 be-
tween the EN-1 group and the EN-2 group
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Table 30 Infused volume of plasma, plasma protein

. 2007 solution and albumin
B 1801
2 i PN EN-1 EN-2
5 1607 —O0— EN-1 group group group
§ 140 T EN2 Plasmal unitd 30.0+ 637 | 209+ 310 | 20+ 150
(73) Plasma protein solution | 333+ 118 | 479+ 174 | 730+ 160
< 1207 OmiD
8 100l 25% albumin miC] 94+ 48 9+ 9 73+ 36
m
80 Values are expressed as means + SEM
before 1 2 3 4 5 6 7 U PN vs EN-1 p O 0.0002, EN-1 vs EN-2 p O 0.0001
Table 40 Selected biochemical values in the three groups
P value
PN group EN-1 group EN-2 group
PN vs EN-2 EN-1 vs EN-2
Total proteind g/dIO
Baseline 708+ 014 716+ 0.24 6.77+ 014 ns ns
1POD 510+ 0.09 526+ 0.16 451+ 007 [J 0.0001 0.0003
2POD 559+ 013 564+ 021 465+ 0.09 0 0.0001 0.0003
7POD 6.19+ 025 621+ 0.27 539+ 012 0.007 0.011
AlbuminO g/dId
Baseline 419+ 013 433+ 013 421+ 009 ns ns
1POD 336+ 011 341+ 009 316+ 010 ns ns
2POD 344+ 0.09 344+ 013 314+ 009 0.031 ns
7POD 363+ 011 354+ 014 333+ 008 0.035 ns
Total cholesterolll mg/dIC
Baseline 2062+ 9.8 1809+ 6.2 1910+ 119 ns ns
1POD 1126+ 79 1065+ 5.2 878+ 58 0.020 0.027
2POD 1314+ 6.7 1235+ 83 1001+ 49 0.001 0.025
7POD 1325+ 93 1218+ 52 1250+ 94 ns ns

Values are expressed as means =+ SEM

There are no significant differences between the PN group and the EN-1 group.
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Table 50 Values of rapid turnover proteins

P value
PN EN-1 EN-2
group group group PN PN EN-1
vs EN-1 vs EN-2 vs EN-2

Retinol binding protiend mg/did

1POD 23+ 02 + 02 + 01 0.047 0.003 ns

7POD 31+ 03 31+ 01 24+ 04 ns ns ns
a l-antitrypsin0 mg/dI0

1POD 172+ 14 184+ 14 144+ 7 ns ns 0.028

7POD 311+ 30 340+ 33 283+ 18 ns ns ns
Transferrin mg/dI0

1POD 162+ 7 173+ 8 134+ 9 ns 0.031 0.004

7POD 184+ 14 203+ 9 142+ 13 ns ns 0.001
Prealbumind mg/dIO

1POD 193+ 14 162+ 06 162+ 08 0.035 ns ns

7POD 179+ 10 170+ 11 158+ 21 ns ns ns

Values are expressed as means =+ SEM

Fig. 5 Mean values of total bilirubin in the PN group
O closed squares(], the EN-1 group] open circlesCand
the EN-2 group( closed circlest] Error bars are de-
picted as the SEMO single asterisk, pO 0.05 be-
tween the PN group and the EN-2 groupO double
asterisk, pO 0.05 between the PN group and the
EN-1 group triple asterisk, p 0.005 between the
PN group and the EN-1 group
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Fig. 6 Mean values of IL-6 and IL-8 in the PN group
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Table 60 Postoperative complications and side effects of EN

PN EN-1 EN-2
group group group
Postoperative complications
Anastomotic leakage 0 0 0
Pneumonia 1 0 1
Wound infection 2 0
Side effects of EN
Abdominal pain 0 0 0
Abdominal distension 0 0 0
Total times of defecationd 1 0 7PODO 24+ 100 30+ 070 60+ 130
[J Cases with more than 10 times[ god goo 020
lleus 0 1 1

Values are expressed as means + SEM

U PN vs EN-2 p 0 0.05 EN-1vs EN-2 p 0 0.05
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The Effects of Increased Enteral Feeding Immediately after the Esophageal Cancer Surgery

Satoshi Aiko, Yutaka Yoshizumi, Tomokazu Matsuyama, Takamitsu Ishizuka,
Shinichi Tsuwano, Masaoki Shimanouchi, Yoshiaki Sugiura and Tadaaki Maehara
Department of Surgery Il, National Defense Medical College

BackgroundO The impact of increased volume was assessed in immediate enteral nutritiond EN[J a standard
nutritional support after esophageal cancer surgery. MethodsO Patients who did not receive any adjuvant
therapy were selected from the two groups in the initial randomized control triald RCTO to compare the par-
enteral nutritiofd PN[Cand EN after esophageal surgery. They were divided into two groups—a PN group] n(J
90and an EN-1 grougt] nO 110 In the EN-1 group, EN was started with 500ml/day from the postoperative day
0 PODO1 and increased to 1,500ml/day on POD 5. After RCT, 11 patients] EN-2 groupOwere given EN started
immediately after surgery and increased to 1,500ml/day on POD 3. The infusion of plasma was basically
avoided in the EN-2 group. Daily water balance, nutritional parameters, and the incidence of complications
were compared for the 3 groups. ResultsO Caloric intake was significantly higher in the EN-2 group com-
pared to other groups until POD 4. Serum glucose in the EN-2 group was significantly elevated but within the
tolerable levels on POD 4. On POD 2, the water balance in the EN-2 group was significantly higher than in
other groups. In the EN-2 group, the significantly lower plasma use(] 2 units[] caused significantly lower nutri-
tional laboratory parameters compared to other groups early after surgery. The EN-2 group showed signifi-
cantly lower total bilirubin from POD 2 compared to the PN group, while the EN-1 group showed this after
POD 4. The incidence of postoperative complications did not differ between groups. Patients with compara-
tively frequent defecation were observed only in the EN-2 group. Conclusions Increased daily volume of im-
mediate EN resulted in stable fluid homeostasis and facilitated safe management without plasma infusion af-
ter esophageal cancer surgery. Suppressive effects on hyperbilirubinemia were enhanced with increased EN
volume. The current advanced schedule of EN thus appears to be safe, but careful observation and appropri-
ate deceleration based on age or the body surface area may be indicated.
Key words [ early enteral nutrition, esophageal cancer, hemodynamics, hyperbilirubinemia, postoperative

complication
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