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The Comparison between Early Enteral Nutrition and Total Parenteral Nutrition after Total
Gastrectomy in Patients with Gastric Cancer: The Randomized Prospective Study

Hye Un Kim, Jai Bock Chung1 and Choong Bai Kim

Departments of Surgery and Internal Medicinei, Yonsei University College of Medicine, Seoul, Korea

Background/Aims: Early enteral nutrition (EEN) has benefits in reducing infectious complication, length of stay (LOS) and preserv-
ing liver function. There are few data about the effect of EEN in the patients who had total gastrectomy. The aim of this
randomized and prospective study was to evaluate the effect of EEN after total gastrectomy on nutritional status, liver function,
complications and LOS, compared to total parenteral nutrition (TPN) in patients with gastric cancer.

Methods: Among 56 patients with gastric cancer, 36 and 20 were randomly assigned to EEN and TPN groups, and finally
17 and 16 completed EEN and TPN schedules, respectively. The nutritional parameters, liver function, LOS and abdominal
symptoms were compared between 2 groups on pre-operative day and post-operative 7th day.

Results: There was no significant difference in the nutritional parameters, liver function between EEN and TPN groups. Vomiting
and abdominal distention were more frequent in EEN than TPN group (2 vs. O cases, p=0.485; 1 vs. O case, p=1.000, respectively),
while increased AST, ALT and total bilirubin were more common in TPN than EEN group (4 vs. 2 cases, p=0.398; 1 vs. O
case, p=0.485, respectively without statistical significance). LOS was shorter in EEN than TPN group without statistical significance
(12 vs. 13 days, p=0.289).

Conclusions: No significant differences were found in the nutritional status parameters, liver function, complications and LOS
between EEN and TPN groups on 7th day after total gastrectomy. Further large scale studies on the advantages and disadvantages
of EEN after total gastrectomy are warranted. (Korean J Gastroenterol 2012;59:407-413)
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Table 1. The Comparison of Anthropological and Biochemical
Parameters between EEN and TPN Groups before Nutritional
Support

Variables EEN (n=17) TPN (n=16) p-value®
Male/female 12/5 13/3 0.112
Age (yr) 60 64.5 0.138

(27-74) (28-82)
Height (cm) 162 166.5 0.206
(154-174) (143-178)
Weight (kg) 62.46 61.41 0.385
(47.6-75.9) (52-82)
BMI (kg/mQ) 23.46 22.38 0.244
(18.91-26.94) (17.99-27.88)
BUN (mg/dL) 14.29+4.25 14.94+3.25 0.627
AST (IU/L) 22.41+8.77 19.06+£3.53 0.160
ALT (IU/L) 24.53+10.82 14.75+4.74 0.002
Triglyceride (mg/dL)  124.12+92.12 97.56+47.38 0.304
Glucose (mg/dL) 110.82+30.85 106.19+29.29  0.661
Total protein (g/dL) 6.76+£0.50 6.98+0.51 0.231
Albumin (g/dL) 4.12+0.49 4.2+0.43 0.611

216.23+47.32  206.56+43.59  0.546
243.41+82.57  232.00+£58.77  0.649
1,908.71+347.94 2,107.9+608.62 0.264

Transferrin (mg/dL)
Prealbumin (mg/dL)
TLC (/mm®)

Values are presented n, median (range), or meantSD.
*Wilcoxon rank sum test.

EEN, early enteral nutrition; TPN, total parenteral nutrition; TLC,
total lymphocyte count.

Fig. 1. Selection and drop-out of

- Feeding tube occlusion: 9 patients
- Feeding tube slip-out: 3 patients

Drop-out during study
- Over or less supplied TPN: 4 patients

patients. The early enteral nutrition
(EEN) group was finally 17 patients

- Quit by patients: 7 patients

A 4 h 4

17 patients completed study

16 patients completed study

and the total parenteral nutrition
(TPN) group was 16 patients, after the
drop-out with the shown causes
during study period.
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Table 2. Nutritional Support for EEN Group and TPN Group until
Post-operative 7th Day

EEN group TPN group

Pre-op Lab examination Lab examination
POD O EEN 400-500 mL (400-500 kcal)+PPN TPN
POD 1 EEN 700-800 mL (700-800 kcal)+PPN TPN
POD 2 EEN 1,000-1,100 mL (1,000-1,100 TPN

kcal) + PPN
POD 3 EEN 1,300-1,400 mL (1,300-1,400 TPN
kcal)
POD 4 EEN 1,600-1,700 mL (1,600-1,700 TPN
kcal)
POD 5 EEN 1,900-2,000 mL (1,900-2,000 TPN
kcal)
POD 6 PGLD PGLD
POD 7 PGSD & Lab examination PGSD & Lab
examination

Both groups were supported with calculated amount (total daily
calories, 25 kcal/kg/day; total daily protein, 1.5 g/kg/day). In EEN
group, feeding nutrition was increased 300 kcal on every day.
Pre-op, pre-operation; POD, post-operative days; EEN, early enteral
nutrition; TPN, total parenteral nutrition; PPN, partial parenteral
nutrition; PGLD, post-gastrectomy liquid diet; PGSD, post-gastrec-
tomy soft diet.

Table 3. The Changes of Nutritional Parameters in Each Group
after Nutritional Support on Post-operative 7th Day

EEN (n=17) TPN (n=16) p-value®
Weight (kg) —1.01+4.57 —0.35+3.62 0.649
BUN (mg/dL) 3.74+5.88 4.9+4.6 0.534
AST (IU/L) 4.06+71.78 17.31£31.94 0.682
ALT (IU/L) 19.24+65.27 23.56+39.99 0.819
Triglyceride (mg/dL) —20.82+59.44 —8.44+32.24  0.460
Glucose (mg/dL) 2.76+£20.61 4.5+30.08 0.849
Total protein (g/dL) —0.81+0.7 —0.74+£0.78 0.811
Albumin (g/dL) —0.85+0.49 —0.73+0.65 0.549
Transferrin (mg/dL) —28.41+48.42 —37.56+43.76  0.573

Prealbumin (mg/dL) —83.75+69.54 —74.48+69.81 0.705
TLC (/mm?) —837.32+353.01 —837.391594.85 0.853

Values are presented as mean+SD.

EEN, early enteral nutrition; TPN, total parenteral nutrition; TLC,
total lymphocyte count.

*Wilcoxon rank sum test; ‘—’ means decrease.
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Changed value of parameters

Fig. 2. The changes of nutritional parameters and length of stay (LOS)
in early enteral nutrition (EEN) group and total parenteral nutrition
(TPN) group on postoperative 7th day. AST and ALT were increased
in both groups, but triglyceride (TG), transferrin, and prealbumin were
decreased in both groups. There was no significant difference in any
parameters and LOS.
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BUN2 EEN+o4 18.03+5.88 (mg/dL), TPNzofA]
19.84+4.62 7F o 7toll |ofek Apol= §llth(p=0.580). &
I= EENLoA] 113.58+20.61 (mg/dL), TPNw-of|A] 110.69+
30.082 HA| 7t - Zholl 93t Atol= ¢llth(p=0.755).

Table 4. The Comparison of Nutritional Parameters and LOS
between EEN and TPN Groups after Nutritional Support on
Post-operative 7th Day

EEN (n=17) TPN (n=16) p-value®
Weight (kg) 61.45+6.66 61.06+£7.37 0.729
BUN (mg/dL) 18.031+5.88 19.8414.6 0.580
AST (IU/L) 26.47+71.78 36.38+31.94 0.421
ALT (IU/L) 43.76+65.27 38.31+39.99 0.410
Triglyceride (mg/dL) 103.3+59.44 89.13+32.24 0.382
Glucose (mg/dL) 113.58+20.61 110.69+30.08  0.755
Total protein (g/dL) 5.95+0.7 6.24+0.78 0.521
Albumin (g/dL) 3.27+0.49 3.47+0.65 0.580
Transferrin (mg/dL) 187.82+47.8 169+32.54 0.559
Prealbumin (mg/dL) 159.66+38.93 157.52+52.88 0.677

TLC (/mm?)
LOS (day)

1,071.39+353.01 1,270.51+594.85 0.558
12 (9-15) 13 (9-17) 0.289

Values are presented meantSD or median (range).

EEN, early enteral nutrition; TPN, total parenteral nutrition; TLC,
total lymphocyte count; LOS, length of stay.

“Wilcoxon rank sum test.
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Table 5. The Comparison of Complications between EEN and TPN
Groups

Complications EEN, n (%) TPN, n (%) p-value®
Infectious complication 0 0 1.000
Nausea & vomiting 2 (11.7) 0 0.485
Abdominal distension 1 (5.9) 0 1.000
AST, ALT elevation 2 (11.7) 4 (25.0) 0.398
Total bilirubin elevation 0 1 (6.2) 0.485
Hyperglycemia 3 (17.6) 3 (18.7) 1.000

The complications were collected from operative day until
discharge. If AST, ALT, total bilirubin, and glucose levels increased
twice above upper normal value (AST 11-47 IU/L, ALT 7-50 IU/L,
total bilirubin 0.3-1.1 mg/dL, glucose 60-120 mg/dL), they were
defined as complication.

EEN, early enteral nutrition; TPN, total parenteral nutrition.
“Fisher’s exact test.
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