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ABSTRACT

Background. Post-gastrectomy weight loss is associated

with deterioration in quality of life, and influences the

long-term prognosis of gastric cancer patients. We con-

ducted a prospective, randomized controlled, open-label

study to examine whether an oral elemental diet (Elental�,

Ajinomoto Pharmaceuticals, Tokyo, Japan; hereafter

referred to as ED) prevents postoperative weight loss in

post-gastrectomy patients.

Methods. Patients were randomly divided to receive the ED

or control diet. The ED group received 300 kcal of ED plus

their regular diet for 6–8 weeks after surgery, starting from the

day the patient started a soft rice or equivalent diet after surgery,

while the control group received the regular diet alone. The

primary endpoint was the percentage of body weight loss

(%BWL) from the presurgical body weight to that at 6–8 weeks

after surgery. Secondary endpoints were dietary adherence,

nutrition-related blood parameters, and adverse events.

Results. This study included 112 patients in eight hospi-

tals. The mean treatment compliance rate in the ED group

was 68.7 ± 30.4 % (median 81.2 %). The %BWL was

significantly different between the ED and control groups

(4.86 ± 3.72 vs. 6.60 ± 4.90 %, respectively; p = 0.047).

In patients who underwent total gastrectomy, the %BWL

was significantly different between the two groups

(5.03 ± 3.65 vs. 9.13 ± 5.43 %, respectively; p = 0.012).

In multivariate analysis, ED treatment, surgery type, and

preoperative performance status were independently asso-

ciated with %BWL. No significant differences were

observed in the other clinical variables.

Conclusions. ED supplementation reduced postoperative

weight loss in gastric cancer patients undergoing gastrectomy.

The prognosis of patients with gastric cancer has

improved in recent years because of progress in its diag-

nosis and treatment. Five-year survival rates of[90 %

have been reported in patients with stage I disease thanks to

curative gastrectomy.1 However, a major complication of

gastrectomy is weight loss, which is associated with

marked deteriorations in quality of life (QOL) and has an

adverse impact on the long-term prognosis of gastric can-

cer patients.2
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Several recent nutritional intervention studies of post-

gastrectomy patients have assessed the effects of

immunonutrition on postoperative complications or early

postoperative enteral nutrition on the velocity of recovery

time compared with total parenteral nutrition (TPN);

however, the effects of these oral nutritional interventions

were inconsistent.3–6

Post-gastrectomy patients often experience organic

changes, such as diminished food intake because of

depressed gastric reservoir function, and functional chan-

ges, including a reduced ability to digest and absorb lipids.

These changes may be the main causes of protracted

postoperative undernutrition and weight loss.7

Elental� (Ajinomoto Pharmaceuticals, Tokyo, Japan;

hereafter referred to as ED) is an orally available elemental

diet that contains essential amino acids as the sole source of

nitrogen with a low fat content. Consequently, it does not

cause indigestion and allows the gastrointestinal tract to

rest; therefore, patients could start taking ED soon after

gastrectomy. It was also recently reported to reduce the

severity of adverse reactions, particularly stomatitis and

oral mucositis, following chemotherapy for esophageal or

colorectal cancer.8,9

Based on these properties of ED, we hypothesized that

its administration could aid body weight management fol-

lowing gastrectomy. Therefore, we conducted a

multicenter, prospective, randomized, controlled, open-

label, clinical trial to examine whether early, continuous

oral nutritional support with ED could prevent post-gas-

trectomy weight loss in patients with impaired digestive

and absorptive functions.

METHODS

Ethical Considerations

This trial was conducted in accordance with the World

Medical Association Declaration of Helsinki and was

registered with the University Hospital Medical Informa-

tion Network Clinical Trials Registry (UMIN000008056).

The study protocol was approved by the Institutional

Review Board of each participating hospital, and written

informed consent was obtained from all patients.

Patients

Patients were eligible for this study if they satisfied the

following inclusion criteria: previously untreated (other

than gastrectomy) and histopathologically confirmed gas-

tric adenocarcinoma; age C 20 years; clinical stage I, II, or

III disease; Eastern Cooperative Oncology Group perfor-

mance status (PS) of 0–2; curative resection at the end of

surgery; ability for oral intake; provided written informed

consent before randomization; and did not develop any

severe postoperative complications between surgery and

randomization. Exclusion criteria are listed in the elec-

tronic supplementary material (ESM). All patients

underwent curative distal gastrectomy (DG) or total gas-

trectomy (TG) for gastric adenocarcinoma at a

participating hospital between September 2011 and July

2012. Patients were invited to participate in the study after

they underwent surgery. The surgical procedures are briefly

described in the ESM.

Study Design and Nutritional Support

After confirming postoperative eligibility, patients were

randomly assigned to the ED group or the control diet

group. A coordinating center (Sakai Municipal Hospital

Clinical Trial Center) generated the treatment allocation

codes using a computer-generated randomization table, and

patients were stratified according to surgical method (TG/

DG), clinical stage (BIA/[IA), and presurgical body mass

index (BMI;\18.5/C18.5 kg/m2).

During the study period, patients in both groups con-

sumed a regular diet without any restrictions. Patients

assigned to the ED group were also provided ED at a dose

of 300 mL/day (300 kcal/day), in addition to their regular

diet, for 6–8 weeks, beginning from the day the patients

started a soft rice or equivalent diet after surgery. Patients

assigned to the control group continued their regular

diet alone during the study. Treatments were administered

in an open-label manner. Patients recorded their daily

dietary intake using a simple dietary survey throughout the

study period. Adjuvant chemotherapy is usually started

within 6 weeks after surgery.10,11 Considering adjuvant

chemotherapy may be delayed depending on the patient’s

circumstances, we set the observation time to 6–8 weeks to

avoid potential confounding effects of adjuvant

chemotherapy on the study endpoints.

Clinical Efficacy and Safety Evaluations

The primary endpoint of this study was the percentage

of body weight loss (%BWL) between the patient’s

presurgical body weight and that at 6–8 weeks after start-

ing the soft rice or equivalent diet. Secondary endpoints

included adherence to ED based on the doses recorded in a

diary, changes in nutrition-related blood parameters (serum

albumin, serum total protein, serum total cholesterol, and

total lymphocyte count), and frequency and severity of

adverse events. Adverse events were recorded according to

the Common Toxicity Criteria of the National Cancer

Institute (version 4.0). Blood samples for evaluation of

efficacy and safety were regularly collected during the
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study and were analyzed by the biochemical laboratory at

the patient’s hospital.

Statistical Analysis

The methods for statistical analyses and calculation of

the sample size are presented in the ESM.

RESULTS

Patient Characteristics

Between September 2011 and August 2012, a total of

112 non-consecutive patients who underwent TG or DG at

eight participating hospitals were enrolled. Overall, 58 and

54 patients were randomly assigned to the ED and control

groups, respectively (electronic supplementary Fig. S1).

Body weight was measured at 6–8 weeks postoperatively

in 53 patients in the ED group and 47 patients in the control

group (Fig. 1); patients without body weight data (five in

the ED group and six in the control group) at weeks 6–8

were excluded from the analyses of body weight.

Table 1 summarizes the preoperative characteristics of

the 111 patients included in the intention-to-treat (ITT)

analysis. Both groups were evenly matched in terms of

their baseline characteristics, including the mean time from

gastrectomy to the measurement of body weight to calcu-

late %BWL, and the time from gastrectomy to starting a

soft rice or equivalent diet.

Treatment Compliance Rate of Elental� (ED)

In the ED group, the degree of compliance with ED was

determined based on the patients’ self-reported diaries as

the percentage of the prescribed dose of ED consumed each

day. The mean treatment compliance rate in the ED group

was 68.7 ± 30.4 %, with a median value of 81.2 %

(electronic supplementary Fig. S2).

Impact of ED on Percentage of Body Weight Loss

Body weight was not recorded at 6–8 weeks after

starting the soft rice diet in five patients in the ED group

and six patients in the control group. Therefore, %BWL

was determined in 53 and 46 patients in the ED and control

groups, respectively. The mean ± standard deviation

change in body weight from baseline until 6–8 weeks after

starting the soft rice diet was significantly smaller in the

ED group than in the control group (-2.88 ± 2.47 vs.

-4.06 ± 3.36 kg, respectively; p = 0.046). The %BWL

was also significantly smaller in the ED group than in the

control group (4.86 ± 3.72 % [95 % CI -5.86 to -3.83]

vs. 6.60 ± 4.90 % [95 % CI -8.04 to -5.16], respec-

tively; p = 0.047) (Fig. 1a). In subgroup analyses, the

%BWL was significantly lower in the ED group than in the

control group among patients who underwent TG (n = 19

and 16, respectively; 5.03 ± 3.65 % [95 % CI -6.79 to

-3.26] vs. 9.13 ± 5.43 % [95 % CI -12.02 to -6.24],

respectively; p = 0.012), but not in patients who under-

went DG (n = 34 and 31, respectively; 4.77 ± 3.81 %

[95 % CI -6.10 to -3.44] vs. 5.29 ± 4.12 % [95 % CI

-6.80 to -3.78], respectively; p = 0.596) (Fig. 1b).

Multiple regression analysis revealed that ED, surgical

type, and preoperative PS were independently associated

with %BWL. No association was found between BMI and

%BWL (Fig. 2).

Impact of ED on Hematological and Biochemical

Parameters

No significant differences were observed between the ED

and control groups in terms of the hematological and bio-

chemical parameters (Table 2), except for lymphocyte

count, which increased in the ED group and decreased in the

control group (64.45 ± 508.90/mm3 [95 % CI 46.93–81.97/

mm3] vs. -183.12 ± 792.18/mm3 [95 % CI -199.91 to

-166.33/mm3, respectively; p = 0.050).
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Adverse Events

Overall, 58 and 53 patients in the ED and control

groups, respectively, were included in the safety analyses

(Table 3). There were a total of 25 adverse events of grade

2 or higher—15 in the ED group and 10 in the control

group. The incidences of hematological and non-hemato-

logical adverse events (grade 2 or higher) were not

significantly different between the two groups (p = 0.836

for hematological events and p = 0.290 for non-hemato-

logical events). One patient in the ED group died 22 days

after surgery (7 days after starting ED) because of gas-

trointestinal hemorrhage, which was probably caused by a

ruptured suture. In accordance with the study protocol, this

case was immediately reported to the Efficacy and Safety

Committee, which determined that the death was causally

unrelated to ED. The %BWL and compliance rate were not

measured in this patient.

DISCUSSION

To our knowledge, this is the first report to show that an

oral elemental nutritional supplement could attenuate body

weight loss following gastrectomy in gastric cancer

patients as the %BWL was significantly lower in the ED

group than in the control group. Moreover, a subgroup

analysis showed that the %BWL was significantly lower in

the ED group than in the control group among patients who

underwent TG, although the difference between the two

groups was much smaller and not statistically significant

among patients who underwent DG. In this study, the

magnitude of postoperative weight loss in the control group

was less than that in previous studies.12 These results

suggest that nutritional guidance and the use of a diary to

record body weight, dietary intake, and compliance with

ED may affect the degree of weight loss after gastrectomy.

Several studies have shown that postoperative weight loss

is influenced by patient demographic characteristics, opera-

tive procedures, cancer stage, and the extent of regional

lymphadenectomy.12–18 When comparing TG and DG,

TABLE 1 Patient characteristics at baseline (before surgery)

Variable ED group

(n = 58)

Control group

(n = 53)

p value

Sex

Male 41 (70.7) 37 (69.8) 1.000

Female 17 (29.3) 16 (30.2)

Age (years) 66.5 ± 10.6 65.8 ± 11.5 0.736

ECOG PS

0 42 (72.4) 41 (75.9) 0.081

1 16 (27.6) 9 (18.5)

2 0 (0.0) 3 (5.6)

Type of gastrectomy

TG 19 (32.8) 19 (35.8) 0.842

DG 39 (67.2) 34 (64.2)

Operative procedure

Open 37 (63.8) 32 (60.4) 0.845

Laparoscopic 21 (36.2) 21 (39.6)

Reconstruction method

TG Ru-Y 19 (32.8) 19 (35.8) 0.911

DG Ru-Y 13 (22.4) 10 (18.9)

DG BI 26 (44.8) 24 (45.3)

Lymph node dissection

D1 6 (10.3) 5 (9.4) 0.166

D1? 26 (44.8) 15 (28.3)

D2 26 (44.8) 33 (62.3)

Cancer stage

IA 31 (53.4) 28 (52.8) 0.168

IB 5 (8.6) 3 (5.7)

IIA 8 (13.8) 1 (1.9)

IIB 5 (8.6) 10 (18.9)

IIIA 2 (3.4) 5 (9.4)

IIIB 4 (6.9) 4 (7.5)

IIIC 2 (3.4) 2 (3.8)

IV 1 (1.7) 0 (0.0)

Complications

Present 17 (29.3) 18 (34) 0.684

Absent 41 (70.7) 35 (66.0)

Body weight (kg) 57.5 ± 10.8 58.7 ± 12.0 0.577

BMI (kg/m2) 21.9 ± 3.1 22.4 ± 3.4 0.429

Lymphocyte count (/mm3) 1798 ± 511 1886 ± 804 0.489

Platelet count (9 104/mm3) 24.7 ± 7.2 25.3 ± 7.5 0.657

Hemoglobin (g/dL) 12.9 ± 2.1 13.0 ± 1.9 0.823

CRP (mg/dL) 0.24 ± 0.41 0.29 ± 0.58 0.602

Albumin (g/dL) 4.13 ± 0.40 4.11 ± 0.41 0.780

Total protein (g/dL) 6.95 ± 0.54 6.98 ± 0.54 0.790

Total cholesterol (g/dL) 193.5 ± 36.8 196.1 ± 31.7 0.706

AST (GOT; IU/L) 21.7 ± 5.9 20.5 ± 6.2 0.308

ALT (GPT; IU/L) 18.4 ± 10.2 19.0 ± 9.1 0.781

Creatinine (mg/dL) 0.77 ± 0.17 0.78 ± 0.20 0.775

TABLE 1 continued

Variable ED group

(n = 58)

Control group

(n = 53)

p value

Total bilirubin (mg/dL) 0.62 ± 0.30 0.70 ± 0.27 0.121

Data are expressed as n (%) or mean ± standard deviation

ECOG Eastern Cooperative Oncology Group, PS performance status,

TG total gastrectomy, DG distal gastrectomy, Ru-Y Roux-en-Y, BI

Billroth I, BMI body mass index, CRP C-reactive protein, AST

aspartate aminotransferase, GOT glutamic oxaloacetic transaminase,

ALT alanine aminotransferase, GPT glutamate-pyruvate transaminase
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postoperative weight loss was greater in patients who

underwent TG.14,15 It was also reported that postoperative

weight loss is smaller in patients who underwent laparoscopic

gastrectomy than in patients who underwent open gastrec-

tomy.19 Furthermore, factors such as the extent of regional

lymphadenectomy, cancer stage, and other concurrent organ

resections have also been reported to influence the postoper-

ative %BWL.18 In the present study, both groups were evenly

matched in terms of the type of gastrectomy (TG/DG),

operative procedure (open/laparoscopic), reconstruction

method, regional lymphadenectomy, and cancer stage, which

suggests that these factors are unlikely to contribute to the

difference in %BWL between the ED and control groups.

We also performed multiple regression analysis to

identify which factors, including ED, were associated with

%BWL. Of note, ED was the strongest independent

predictor of %BWL, followed by the surgical procedure

(TG vs. DG) and preoperative PS (0 vs. 1–2), whereas

other factors, including age, sex, and BMI, were not

associated with %BWL. Our results are concordant with

previously published results12–19 and suggest that patients

with advanced gastric cancer and those who undergo

highly invasive surgical procedures, such as TG, are likely

to experience severe weight loss and will require greater

nutritional interventions.

Regarding preoperative PS, patients with a preoperative

PS of 1–2 may have shown significant body weight loss

before surgery. Indeed, in an earlier report, the mean

%BWL of patients with solid tumors was 3.3, 8.6, and

14.4 % in patients with a PS of 0, 1, and 2, respectively.20

The aims of previous studies were to examine the ben-

efits of nutritional interventions relative to TPN in terms of

n β (95% CI) P value

ED administration
(yes vs. no) 53/47 1.797 (0.119, 3.474) 0.036*

Gender  (male vs. female) 70/30 −1.178 (−3.024, 0.668) 0.208

Age (<65 vs. ≥65 years) 44/56 1.084 (−0.638, 2.806) 0.215

BMI (<22 vs. ≥22 kg/m2) 47/53 0.673 (−1.016, 2.361) 0.431

Type of gastrectomy (DG vs. TG) 65/35 1.986 (0.231, 3.741) 0.027*

Stage (IA, IB vs. II, III, IV) 58/42 0.944 (−0.774, 2.661) 0.278

Perioperative PS (0 vs. 1–2) 75/25 −2.620 (−4.563, −0.677) 0.009*

←Loss Gain→Weight change

-5 -4 -3 -2 -1 0 1 2 3 4 5

FIG. 2 Multiple regression analysis to identify independent predictors of postoperative body weight loss in 111 patients. BMI body mass index,

CI confidence interval, DG distal gastrectomy, ED elemental diet, PS performance status, TG total gastrectomy

TABLE 2 Changes in laboratory parameters during the study period

ED group (n = 58) Control group (n = 53) p value

Lymphocyte count (/mm3) 64.45 ± 508.90 (46.93–81.97) -183.12 ± 792.18 (-199.91 to -166.33) 0.050

Platelet count (9 104/mm3) -0.79 ± 8.43 (-18.31 to 16.73) -1.74 ± 5.46 (-18.53 to 15.05) 0.489

Hemoglobin (g/dL) -0.52 ± 2.64 (-18.04 to 17.00) -1.21 ± 1.47 (-18.00 to 15.58) 0.098

CRP (mg/dL) 0.21 ± 2.16 (-17.31 to 17.73) -0.06 ± 0.87 (-16.85 to 16.73) 0.408

Albumin (g/dL) -0.17 ± 0.59 (-17.96 to 17.35) -0.14 ± 0.37 (-16.93 to 16.65) 0.746

Total protein (g/dL) -0.14 ± 0.98 (-17.66 to 17.38) -0.26 ± 0.65 (17.05–16.53) 0.490

Total cholesterol (g/dL) -21.54 ± 28.86 (-39.06 to -4.02) -26.9 ± 34.36 (-43.69 to -10.11) 0.463

AST (GOT; IU/L) 4.51 ± 14.52 (-13.01 to 22.03) 4.62 ± 20.80 (-12.17 to 21.41) 0.973

ALT (GPT; IU/L) 12.75 ± 43.46 (-13.01 to 22.03) 7.51 ± 38.28 (-9.28 to 24.30) 0.505

Creatinine (mg/dL) -0.01 ± 0.11 (-17.53 to 17.51) -0.05 ± 0.11 (-16.84 to 16.74) 0.075

Total bilirubin (mg/dL) -0.07 ± 0.28 (-17.59 to 17.45) -0.09 ± 0.27 (-16.84 to 16.74) 0.723

Data are expressed as mean ± standard deviation (95 % confidence interval)

CRP C-reactive protein, AST aspartate aminotransferase, GOT glutamic oxaloacetic transaminase, ALT alanine aminotransferase, GPT glutamate-

pyruvate transaminase
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reducing the incidence and severity of postoperative com-

plications and shortening hospital stays in gastric cancer

patients.21 However, few studies have examined what type

of nutritional intervention might be effective for reducing

protracted postoperative weight loss in gastric cancer

patients.3–6 In patients who undergo gastrectomy, body

weight decreases rapidly immediately after surgery and

continues for approximately 3 months. Although the body

weight is maintained thereafter, it rarely recovers to the

preoperative level.3 Postoperative weight loss is a poten-

tially major complication of gastrectomy and is associated

with deteriorations in QOL; it may also have an adverse

effect on the long-term prognosis of patients.2 In this study,

administration of ED attenuated the %BWL compared with

the control group, and might help to prevent deterioration

in QOL or long-term prognosis.

A recent retrospective analysis by Aoyama et al.22

revealed that weight loss[15 % at 4 weeks after gastrec-

tomy is a risk factor for premature interruption of S-1

therapy. Accordingly, administration of ED and reduction of

%BWL in the early postoperative stage may support adher-

ence to S-1 therapy. We are now performing a phase II study

to determine whether postoperative administration of ED

increases adherence to S-1 therapy in gastric cancer patients.

Although we demonstrated that ED attenuated %BWL,

comparative trials are needed to determine the most suit-

able composition of the nutritional agent. It is also

important to consider a composition suitable for post-gas-

trectomy patients that takes into account the functional

changes that occur following gastrectomy. Organic and

functional changes are expected to occur after gastric

resection. Organic changes include a physical reduction in

the luminal capacity of the stomach due to resection,

anorexia due to a sense of abdominal distension from

depressed food-retaining capacity, and gastric dumping

syndrome caused by a change in temporal regulation of

gastric emptying.7,18 Functional changes may include

impaired lipid digestion due to reduced lipase secretion,

pancreatic exocrine insufficiency associated with concur-

rent pancreatic resection in patients requiring extensive

surgery, diarrhea, and steatorrhea.7 An elemental diet with

a low fat content that contains amino acids, which do not

require digestion as a source of nitrogen, may be suit-

able for patients with these organic and functional

problems. Moreover, this elemental diet was associated

with more rapid gastric emptying and fewer episodes of

aspiration than standard liquid diets in bedridden gastros-

tomy-fed patients.23

Patients in the ED and control groups freely consumed

an ordinary diet in our study. Although a simple diet survey

was conducted, the data could not be used to calculate the

dietary caloric intake. Therefore, it is unclear whether the

total dietary caloric intake or composition differed between

the two groups. This limits our ability to predict the

mechanism involved in the effects of ED on %BWL.

Future studies should include more precise diet records to

overcome this limitation. Furthermore, future studies

should compare different nutritional formulations to

determine the optimal nutritional intervention for reducing

%BWL in post-gastrectomy patients.

TABLE 3 Incidence of grade 2 or higher adverse events

ED group (n = 58) Control group (n = 53)

Grade 2 Grade 3 Grade 5 Grade 2 Grade 3 Grade 5

All adverse events 11 (19.0) 2 (3.4) 2 (3.4) 7 (13.2) 3 (5.7)

Lymphopenia 1 (1.7) 1 (1.9)

Hemoglobin decreased 2 (3.4) 1 (1.7) 3 (5.7)

Elevated AST level 1 (1.7) 1 (1.9)

Elevated ALT level 1 (1.7) 1 (1.9)

Elevated bilirubin level 1 (1.7)

Diarrhea 5 (8.6)

Fatigue 2 (3.4) 1 (1.9)

Anorexia 1 (1.9)

Abdominal pain 1 (1.9)

Gastrointestinal hemorrhage (anastomotic ulcer) 1 (1.7)

Transient unconsciousness 1 (1.9)

Data are expressed as n (%)

The grade of adverse events was defined according to the Common Toxicity Criteria of the National Cancer Institute (version 4.0)

There were no grade 4 events

AST aspartate aminotransferase, ALT alanine aminotransferase
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Adachi et al. examined the effects of intravenous ghrelin

peptide administration on post-TG weight loss.24 An

increase in food intake of approximately 210 kcal was

observed in the ghrelin-treated group, and postoperative

weight loss was significantly lower in the ghrelin-treated

group than in the control group. The mean treatment

compliance rate of 68.7 ± 30.4 % (median 81.2 %) in the

ED group suggests that this group received approximately

210 kcal/day of enteral nutrition in addition to their usual

food intake. Therefore, it is reasonable to suggest that the

inhibition of early postoperative weight loss in patients

who underwent TG was due to the administration of ED.

Enteral nutrition with an eicosapentaenoic acid (EPA)-

enriched diet was reported to preserve lean body mass after

esophageal cancer surgery, suggesting that EPA has ben-

efits on body composition in patients who undergo major

surgery.25 A phase III trial is currently ongoing to evaluate

whether perioperative administration of an EPA-enriched

supplement prevents body weight loss after TG for gastric

cancer.26 The results of that study may reveal differences in

the effects of specific nutrients on body weight loss after

gastric surgery.

The incidence of adverse events (grade C 2) was not

significantly different between the ED and control groups;

However, one patient in the ED group died because of

gastrointestinal hemorrhage, which was possibly caused by

a ruptured suture. This event was determined by the Effi-

cacy and Safety Committee to not BE causally related to

ED treatment. Grade 2 diarrhea occurred in the ED group

but not in the control group, which suggests that clinicians

should take precautions when prescribing oral ED to post-

gastrectomy patients in clinical practice. Nevertheless,

diarrhea has already been reported in patients receiving

early postoperative enteral nutrition, and the incidence and

severity of diarrhea were not greater in the present study

than in a prior study.27

CONCLUSION

This study revealed that daily nutritional intervention

with ED, an oral elemental diet, at 300 kcal per day for 6–

8 weeks attenuated %BWL in post-gastrectomy patients.
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