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Abstract. The aim of the present study was to evaluate the 
safety of gastrectomy without nasogastric and nutritional 
intubations. Between January 2010 and August 2015, 
74 patients with gastric cancer received total gastric resection 
and esophagogastric anastomosis without nasogastric and 
nutritional intubations at the First Department of Digestive 
Surgery of the XiJing Hospital of Digestive Diseases (Xi'an, 
China), of whom 42 were also received earlier oral feeding 
within 48  h. The data were retrospectively analyzed. An 
additional 301 cases who underwent traditional postoperative 
intubation were used for comparison. In patients without 
intubation compared with those managed traditionally 
with intubation, the mean operative time was decreased 
(190.97±38.18 vs. 216.12±59.52 min, respectively; P=0.026). 
In addition, the postoperative activity was resumed earlier 
(1.16±0.47 vs. 1.36±0.84 days, respectively; P=0.009), oral 
food intake was started earlier (4.28±1.79 vs. 5.71±2.66 days, 
respectively; P=0.009), the incidence of fever was lower (12.16 
vs. 29.23%, respectively; P=0.003), and the incidence of total 
complications was not statistically significantly different 
between the two groups (9.41 vs. 6.31%, respectively; P=0.317). 
There were no significant differences regarding complications 
of the anastomotic port (1.37 vs. 1.69%, respectively; P=0.849). 
Compared with traditional postoperative management, earlier 
oral feeding did not increase the incidence of complications 
(7.21 vs. 4.76%, respectively; P=0.557). Our results suggest 
that total gastric resection without nasogastric and nutritional 
intubation is a safe and feasible option for patients undergoing 
total gastrectomy.

Introduction

Nasogastric and nutritional tubes are routinely used for decom-
pression and nutrient supply following total gastrectomy in 
patients with gastric cancer. However, the traditional algorithm 
was recently challenged by an increasing number of studies.

Enhanced Recovery After Surgery (ERAS), also referred to 
as ‘fast‑track’ (FT) perioperative care, initiated by Bardram et al 
in 1995 (1), represents a fundamental shift in perioperative 
care (2‑4). ERAS consists of multidisciplinary approaches, 
including no bowel preparation (5,6), free intake of fluid (7) and 
no routine use of nasogastric tubes or drains. Compared with 
traditional management, ERAS contributes to shortening the 
time to passing of flatus and reducing hospitalization costs (3), 
without an increase in postoperative complications (8,9).

Apart from nausea, pharyngeal discomfort and surgical 
stress, it has been reported that fever and pneumonia also 
occur more frequently in patients with nasogastric intubation 
compared with those without intubation (4,10), whereas the 
incidence of gastro‑esophageal reflux is increased and bowel 
function is restored later in cases with nasogastric intuba-
tion (4,11‑13). These data provide strong evidence that routine 
nasogastric intubation should be avoided. However, although 
avoiding gastric intubation is often reported in recent studies 
on abdominal surgery, studies on avoiding nasogastric and 
nutritional intubation in total gastric resection surgery are rare 
and evidence is scarce.

According to ERAS, the majority of the patients may 
drink and eat normal hospital food immediately following 
recovery from anaesthesia (14‑16). It has reported that early 
oral food intake is safe and feasible following upper gastroin-
testinal and hepatopancreaticobiliary surgery (17), and it may 
contribute to reducing the rate of infection and anastomotic 
dehiscence (18,19). However, the safety of early oral intake 
following total gastric resection and esophagogastric anasto-
mosis remains unclear.

The aim of the present study was to investigate the safety 
of total gastric resection without nasogastric and nutritional 
intubation and with earlier oral feeding.

Patients and methods

Patients. Between January 2010 and August 2015, 791 consecu-
tive patients with gastric cancer underwent gastrectomy by the 
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same surgical team at the First Department of Digestive Surgery 
of XiJing Hospital, Fourth Military Medical University (Xi'an, 
China). For this retrospective cohort study, all patient data were 
evaluated by two researchers and the patient inclusion criteria 
were as follows: i) Adult patients (age >18 years); ii) patients 
with gastric cancer who underwent total gastric resection and 
esophagojejunal anastomosis; all surgeries performed under 
general anaesthesia, and spleen‑preserving D2 lymphadenec-
tomy was performed. An end‑to‑side Roux‑Y anastomosis was 
created with a 26‑mm diameter circular stapler.

This study was approved by the Ethics Committee of the 
Fourth Military Medical University. All patients received 
verbal and written information regarding the study and 
provided informed consent prior to surgery.

Demographic and preoperative data. Demographic data, 
including sex, age, smoking status, alcohol consumption and 
disease history were collected. Preoperative data, including 
TNM clinical and pathological staging classification, routine 
hematological and biochemical tests and X‑rays were collected 
to enable subsequent analysis of the comparability of the 
groups.

Postoperative caring. The patients were divided into two 
groups: The traditional group underwent insertion of nasogas-
tric and nutritional tubes perioperatively, and the nasogastric 
tube was maintained until intestinal recovery, which was 
identified by the first passage of flatus, and the nutritional tube 
was maintained until ingestion of normal food was resumed. 
The FT group did not undergo insertion of a nasogastric or 
nutritional tube.

Perioperative observations and data collection. The 
surgical time was calculated from the first skin incision to 
placement of the last suture. The recovery time of gastroin-
testinal function, intraoperative blood loss, and the highest 
postoperative temperature were recorded. The histological 
subtype and pathological stage were determined using the 
Union for International Cancer Control and TNM clas-
sification for gastric cancer. Blood samples were collected 
and routine blood test, liver and renal function tests were 
performed perioperatively. Postoperative complications, 
including anastomotic complication, wound infection, wound 
rupture, lung infection, bleeding, reoperation, duodenal leak 
and intestinal obstruction were observed and evaluated. 
Anastomotic complication assessment was performed using 
a water‑soluble radiological contrast enema at 6‑8 days post-
operatively. A clinical leak was defined as the appearance of 
food material in the abdominal drains, or the development of 
systemic sepsis associated with local peritoneal signs during 
the postoperative period. Any extravasation of the contrast 
medium detected on radiography was considered as a radio-
logical leak.

Statistical analysis. Statistical analysis was performed using 
SPSS 11.5 software (SPSS Inc., Chicago, IL, USA). Differences 
in expression rate among groups were analyzed by Pearson's 
Chi‑squared (χ2) test. The Fisher's exact test was used to assess 
the difference of positive rate when the number of total cases 
was <40. All statistical tests were two‑sided; a P‑value of <0.05 

was considered statistically significant. Hierarchical logistic 
regression was used to determine the association between 
tube insertion and complications, and between eating time and 
complications.

Results

Characteristics of patients. A total of 375 cases met the inclu-
sion criteria and were analyzed in this cohort study (Fig. 1), of 
whom 74 cases without gastric and nutritional intubation were 
classified into the FT group, and the 301 cases with intubations 
were classified into the traditional group for comparison. The 
comparison of baseline data between the FT and traditional 
groups is described in Table  I. There were no significant 
differences between the two groups regarding preoperative 
variables, such as age, sex, tumor differentiation, pathological 
stage, histological subtype, TNM stage, laboratory test and 
basic health status.

Comparison of intraoperative and postoperative data. The 
mean surgical time in the FT group was significantly short-
ened compared with the traditional group (190.97±38.18 vs. 
216.12±59.52 min, respectively; P=0.026). The activity was 
resumed earlier (1.16±0.47 vs. 1.36±0.84 days, respectively; 
P=0.009) and time to oral intake was also shorter (4.28±1.79 
vs. 5.71±2.66 days, respectively; P=0.001). Moreover, fewer 
patients developed a fever in the FT compared with the tradi-
tional group (12.16 vs. 29.23%, respectively; P=0.003). There 
was no significant difference in the amount of intraoperative 
blood loss, highest postoperative temperature, time to first 
flatus and postoperative hospital stay between the two groups 
(Table II).

Complications. The distribution of complications in all the 
patients is outlined in Fig. 2. Postoperative complications 

Figure 1. Flow diagraph of patients enrollment.
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included lung infection 3.60%, wound infection 0.20%, wound 
rupture 1.60%, anastomotic leakage 1.90%, bleeding 1.10%, 
duodenal leak 1.30%, intestinal obstruction 1.60% and reop-
eration 1.60% in all the patients.

The incidence rate of total complications in the FT group 
was not statistically significantly different from that in the 
traditional group (9.45 vs. 6.31%, respectively; P=0.317). In 
addition, there were no differences regarding lung infection, 

Table I. Patient characteristics.

	 Nutritional tube, n
	 ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑
Variables	 No	 Yes	 P‑value

Sex 
  Male	 59	 245	 0.743
  Female	 15	   56
Age, years (mean ± SD)	 56.32±11.53	 58.33±10.43	 0.075
Gastric tube 
  No	   6	   42	 0.178
  Yes	 68	 259
Hypertension 
  No	 67	 248	 0.087
  Yes	   7	   53
Heart disease 
  No	 73	 290	 0.429
  Yes	   1	   11
Diabetes
  No	 72	 274	 0.106
  Yes	   2	   24
Lung disease 
  No	 73	 294	 0.995
  Yes	   1	     4
Laboratory tests (mean ± SD)
  WBC count (x109/l)	 5.97±1.91	 6.08±1.93	 0.664
  RBC count (x1012/l)	 4.42±0.60	 4.35±0.54	 0.375
  Hb level (g/l)	 132.16±26.09	 127.86±20.89	 0.133
  TP (g/l)	 69.20±6.09	 68.28±5.18	 0.188
Pathological type 
  Papillary adenocarcinoma	   0	     2	 0.442
  High differentiation	 13	   44
  Intermediate differentiation	   6	   45
  Poor differentiation	 40	 162
  Mucous	   9	   34
  Others	   5	     8
TNM stage 
  Tis	   1	     1	 0.884
  Ia	 23	 112
  Ib	   2	     9
  II	   5	   17
  IIIa	   6	   19
  IIIb	   5	   17
  IV	 32	 126

The Student's t‑test was used to analyze statistically significant differences in age and laboratory test results between the non‑intubation and 
intubation groups. SD, standard deviation; RBC, red blood cell; WBC, white blood cell; Hb, hemoglobin; TP, total serum protein. Chi‑square 
test were used to analyze categorical variables.
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wound infection, wound rupture, anastomotic leakage, bleeding, 
duodenal leak, intestinal obstruction and reoperation rate 
according to the univariate analysis (Table III).

Time to oral intake and complications. The distribution of 
time to oral intake and time to first flatus of all patients is 
presented in Fig. 3, ranging from the 1st to the 13th postop-
erative day. The mean time to the first oral intake time was 
5.42±2.47 days, while 18 (4.9%), 24 (6.5%), 25 (6.8%) and 300 
(81.7%) patients were fed on the 1st, 2nd, 3rd and after the 4th 
postoperative day, respectively. The mean time to first flatus of 
all patients was 4.28±1.48 days, while 0 (0.0%), 15 (4.5%), 132 
(35.0%) and 320 (60%) patients passed flatus on the 1st, 2nd, 
3rd and after the 4th postoperative day.

The traditional standard for resuming oral feeding is after 
the first flatus or 6 days later after expelling anastomostic 
leakage by radiological tests. We determined 48 h as the cut‑off 
for earlier feeding, and found that 17 (23%) patients were fed 
earlier in the FT group vs. 25 (8.3%) patients in the traditional 
group (P<0.001). It was also observed that earlier feeding did 
not significantly increase the rate of total complications (7.21 
vs. 4.76%, respectively, P=0.557; Table IV).

Safety of non‑intubation and earlier feeding evaluated by 
multivariate analysis. To further assess the risk of postoperative 
complications, a multivariate analysis was conducted using the 
logistic regression model, including tumor stage, tumor grade, 
age, sex, pathological type, underlying disease and surgical 
bleeding. The analysis demonstrated that non‑intubation 
contributed to a decrease in the total complication rate [odds 
ratio (OR)=2.65, P=0.063]. Moreover, by logistic regression 
analysis, earlier feeding did not increase the risk of postopera-
tive complications (OR=1.63, P=0.543) (Table V).

Discussion

The aim of the present study was to investigate a new 
management in total gastric resection, without insertion of 
gastric or nutritional tubes. It was demonstrated that this 
approach is feasible and appears to be as safe as the tradi-
tional method. Compared with the traditional method, the FT 

Table II. Perioperative observation.

	 Intubation
	 ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑
Variables	 No	 Yes	 P‑value

Operative time (min)	 190.97±38.18	 216.12±59.52	 0.026
Activity (days)	 1.16±0.47	 1.36±0.84	 0.009
Oral intake (days)	 4.28±1.79	 5.71±2.66	 0.001
Blood loss (ml)	 240.27±199.32	 295.15±229.70	 0.060
Fever (%)	 9 (12.16%)	 88 (29.23%)	 0.003
Postoperative hospital stay (days)	 9.00±4.2	 9.84±4.12	 0.119
Intestinal function recovery (days)	 4.13±1.37	 4.31±1.51	 0.374

The Student's t‑test and Chi‑squared test were used to analyze statistically significant differences between the non‑intubation and intubation 
groups. Values are presented as mean ± standard deviation.

Table  III. Comparison of complications in gastric resection 
with and without intubation.

	 Intubation, n (%)
	 ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑
Complications	 No	 Yes	 P‑value

Lung infection	 1 (1.35)	 8 (2.65)	 0.511
Wound infection	 1 (1.35)	 0	 0.197
Wound rupture	 2 (2.70)	 4 (1.32)	 0.338
Reoperation	 1 (1.35)	 5 (1.66)	 0.849
Bleeding	 0	 5 (1.66)	 0.588
Duodenal leak	 0	 7 (2.32)	 0.353
Anastomotic leakage	 1 (1.35)	 2 (0.66)	 0.552
Intestinal obstruction	 2 (2.70)	 4 (1.32)	 0.338
Total complications	 7 (9.45)	 19 (6.31)	 0.317

The Chi‑squared test was used to analyze statistically significant 
differences between the non‑intubation and intubation groups. 

Figure 2. The distribution of total complications in all patients with total 
gastric resection.
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management contributed to reduced rate of fever, promoted  
intestinal function recovery and decreased the rate of 
complications.

A previous meta‑analysis reported a short interval from 
surgery to the first passage of flatus and a short length of 
hospital stay if nasogastric intubation was avoided (20,21). 

The incidence of pulmonary complications, wound infection 
and anastomotic leakage was also not significantly different 
in colorectal surgery without intubation (22). In accordance 
with these previous findings, we observed that gastric and 
nutritional intubation prolonged operative time, increased the 
incidence of fever, and increased the rate of total complica-
tions according to the logistic regression analysis.

The safety of total gastric resection is closely associ-
ated with anastomotic healing, which depends on adequate 
blood supply and good nutritional status of anastomotic 
tissue (23‑25). It is generally accepted that the strength of 
the anastomosed intestinal wall is largely derived from 
collagen  (26). During the first postoperative days, wound 
strength is considered to solely depend on the suture‑holding 
capacity of the existing collagen fibrils (27). From 3 h to 4 days 
after the operation, the absolute and the relative collagen 
synthesis steadily increases (26,28), providing evidence that 
an anastomosis strength increases from the beginning of 
wound healing, and the risk of anastomotic leakage decreases. 
The role of intubation in the healing of anastomosis is contro-
versial, as a previous study demonstrated that an indwelling 
catheter traversing the anastomosis slows down the healing 
process in that segment (29).

The fast‑track approach theory emphasizes that earlier 
food intake promotes intestinal function recovery  (30,31), 
and earlier food intake from the first postoperative day 
after duodenopancreatectomy was proven to be safe (17,32). 
Moreover, it was reported that early post‑pyloric feeding offers 
no advantage over early gastric feeding in terms of overall 
nutrition received and complications (33), which also reflects 
the safety of earlier oral intake in upper digestive tract surgery. 
Our results also suggest that earlier oral intake within 48 h is 
safe and feasible in patients undergoing total gastric resection 
and esophagojejunal anastomosis.

Although gastric and nutritional intubations were suggested 
to be avoided in our study, this may not apply to all patients. 
Under certain condition, such as anastomotic complications, 
duodenal leakage and intestinal obstruction, intubations are 
required to decompress and supply nutrition and, particularly, 
intubation contributes to relieving delayed emptying of the 
upper digestive tract and severe distention (4,32,34,35).

In conclusion, our results suggest that total gastric resection 
without intubations and earlier feeding is a novel, feasible and 

Figure 3. The distribution of the first oral feeding (days) and the first flatus 
(days) in all patients with total gastric resection.

Table  V. Association between intubation and morbidity of 
complications by logistic regression analysis.

	 Regression	 Standard
Variables	 coefficient	 error	 OR	 P‑value

Intubation	 0.97	 0.52	 2.65	 0.063
Operative time (min)	 0.00	 0.00	 1.00	 0.407
Feeding time (days)	 0.49	 0.80	 1.63	 0.543
Sex	 ‑0.53	 0.65	 0.59	 0.412
Age	 0.05	 0.02	 1.05	 0.025
Basic disease	‑ 0.39	 0.42	 0.68	 0.345
Blood loss (ml)	 0.00	 0.00	 1.00	 0.628
Pathological type	 0.15	 0.54	 1.16	 0.785
Degree of differentiation 	 0.39	 0.25	 1.48	 0.123
TNM stage	‑ 0.10	 0.10	 0.90	 0.276
Constant	‑ 8.47	 2.39	 0.01	 0.001

Nutritional and gastric intubation was coded as 0=no and 1=yes; 
operative time was recorded from the beginning to the end of the 
operations; feeding time was coded as 0=later feeding and 1=earlier 
feeding; Sex was coded as 1=male and 2=female. Basic disease 
included hypertension, heart disease, diabetes mellitus, lung disease 
and was coded as 0=no and 1=yes. Blood loss was recorded according 
to the operative records. Pathological type included highly, interme-
diately and poorly differentiated adenocarcinoma, and was coded as 
1, 2 and 3, respectively. The degree of differentiation included high, 
intermediate and poor differentiation. The TNM stage were classified 
as Tis, Ia, Ib, II, IIIa, IIIb and IV, and was coded as 17, respectively.

Table IV. Earlier oral feeding and complication rate.

	 Earlier feeding, n (%)
	 ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑
Complications	 No	 Yes	 P‑value

Fever	 86 (25.82)	 11 (26.19)	 0.959
Lung infection	 9 (2.70)	 0	 0.606
Wound infection	 0	 1 (2.38)	 0.112
Wound rupture	 6 (1.80) 	 2 (4.76)	 0.337
Reoperation	 6 (1.80)	 0	 0.381
Bleeding	 5 (1.50)	 0	 0.424
Duodenal leak	 7 (2.10)	 0	 0.343
Anastomotic leakage	 3 (0.90)	 0	 0.537
Intestinal obstruction	 6 (1.80)	 0	 0.381
Total complications	 24 (7.21)	 2 (4.76)	 0.557

The Chi‑squared test was used to analyze statistically significant 
differences between the two groups.
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safe method, which may simplify the surgical procedure and 
reduce overall complication rate and may applied to selected 
patients.
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