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IntroductIon

The population of East Asia has a high prevalence of gastric 
cancer, which adversely affects health. According to the 
World Health Organization, approximately 46.8% of new 
cases of gastric cancer and 47.8% of gastric cancer-related 
deaths occur in China.[1] For example, in 2015, gastric cancer 
caused the second highest rates of morbidity and mortality 
among all malignancies in China.[2] Surgical resection remains 
the preferred choice for treating gastric cancer; however, the 
rate of occurrence of complications after gastrectomy ranges 
from 9.1% to 46.0%.[3-6] Thus, decreasing surgical trauma 
and stress, reducing the occurrence of complications, and 
accelerating rehabilitation are highly important for patients 
with gastric cancer who underwent gastrectomy.

Enhanced recovery after surgery (ERAS), which comprises 
a series of perioperative optimized measures according to 

evidence-based medicine, aims to reduce surgical stress, 
accelerate postoperative rehabilitation, and shorten the 
length of stay.[7,8] ERAS programs are applied to gastrectomy 
in areas with a high prevalence of gastric cancer, such as 
China and Japan.[9-11] Studies on ERAS in these countries 
show that ERAS programs accelerate postoperative 
rehabilitation without increasing the rate of occurrence of 
postoperative complications. Although these results suggest 
that ERAS programs are safe and effective when applied to 
gastrectomy, we found that most studies investigating ERAS 
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programs for gastric cancer excluded patients who were 
administered preoperative neoadjuvant chemotherapy.[12-14]

Advanced gastric cancer is difficult to resect, and long-term 
survival is very poor.[15] Unfortunately, more than 80% 
of Chinese patients are diagnosed at advanced stages.[6] 
Therefore, patients with advanced gastric cancer may be 
advised to consider treatment that combines chemotherapy, 
radiotherapy, and surgery.[16] Notably, neoadjuvant 
chemotherapy significantly increases the R0 resection rate[17] 
and does not influence perioperative outcomes.[18] Therefore, 
neoadjuvant chemotherapy is frequently used to downstage 
tumors and to increase the resection rate.[19,20]

To the best of our knowledge, few studies of ERAS focus 
on patients with locally advanced gastric cancer who are 
administered neoadjuvant chemotherapy. Therefore, we 
designed the present study to evaluate whether patients 
who received neoadjuvant chemotherapy can be enrolled 
into ERAS programs for locally advanced gastric cancer.

Methods

Ethics approval
The Research Ethics Committee of Nanjing University 
approved this study. Written informed consent was obtained 
from all participants, and all procedures were performed in 
accordance with relevant guidelines and regulations.

Study design
This study was a single-center, parallel, open-label 
randomized controlled trial. The primary endpoint was 
the postoperative length of stay. Secondary endpoints 
included postoperative complications, time to first flatus, 
time to semi-liquid diet, and nutritional status. The severity 
of complications was evaluated using the Clavien-Dindo 
classification,[21] which categorizes surgical complications 
from Grades I to V, according to the invasiveness of the 
required treatment.

Patients
Eligibility criteria are listed in Table 1. Patients were diagnosed 
with locally advanced gastric cancer (T2-4N0-2M0) through 
enhanced computed tomography (CT) (Somatom Definition, 
Siemens Healthcare, Forchheim, Germany) of the abdomen. 
Preoperative diagnosis of T and N was evaluated using 
Habermann et al.’s method.[22] T2 tumors were defined as 
those with focal or diffuse thickening of the gastric wall 
with transmural involvement and a smooth outer border 
of the wall or only a few small linear strands of soft tissue 
extending into the fat plane, involving less than one-third 
of the tumor. T3 tumors were defined as transmural tumors 
with obvious blurring of at least one-third of the tumor or 
wide reticular strands surrounding the outer border of the 
tumor. T4 tumors were defined as those with obliteration of 
the fat plane between the gastric tumor and an adjacent organ 
or invasion of an adjacent organ. Involvement of regional 
lymph nodes was indicated by metastases >8 mm in their 
short-axis diameters. Enlarged perigastric nodes <3 cm 

from the primary lesion were graded as N1, and enlarged 
distant (>3 cm) paragastric nodes and the nodes along 
the main arteries supplying the stomach were assessed as 
representative of N2. Patients who met the eligibility criteria 
were randomly assigned to the ERAS or standard care (SC) 
group. Randomization was performed using opaque sealed 
envelopes.

Interventions
All recruited patients were given an intravenous injection 
of 130 mg/m2 oxaliplatin (Cisen Pharmaceutical Co., Ltd., 
China) on day 1, followed by oral administration of 50 mg 
of tegafur gimercil (Shandong New Time Pharmaceutical 
Co., Ltd., China) twice daily on days 1–14, every 3 weeks. 
Robotic (Intuitive Surgical Inc., Sunnyvale, CA, USA) 
radical gastrectomy was performed one week after 
completion of the second course of chemotherapy. Surgeries 
were performed by Jiang ZW. Total or distal gastrectomy, 
together with D2 lymphadenectomy, was performed 
according to the tumor site.[23] A Roux-en-Y anastomosis 
was performed in patients who received total gastrectomy, 
and a Billroth II anastomosis was performed in patients who 
received distal gastrectomy. The perioperative periods of the 
ERAS and SC groups were managed in accordance with their 
respective programs (see below). The discharge criteria were 
as follows: (1) intravenous infusions ceased and semifluid 
intake recovered; (2) the patient could independently 
perform ambulatory activities; (3) the patient’s pain was not 
controlled by pain medications or oral analgesics; and (4) the 
patient and his or her family agreed to discharge.

Enhanced recovery after surgery programs
Patients in the ERAS group were managed in accordance 
with ERAS programs during the perioperative period.[24] 
The ERAS program included sufficient preoperative patient 
education, no bowel preparation, a normal diet until 6 h 

Table 1: Eligibility criteria for enrolling patients
Inclusion

Patients received neoadjuvant chemotherapy with locally advanced 
gastric cancer

Age >18 and <75 years
ASA Class: I–III
Participants can objectively describe the symptoms and actively 

cooperate
Written informed consent

Exclusions
Patients allergic to medications such as oxaliplatin, tegafur gimerac
Patients with ischemic heart disease, cerebrovascular disease and 

peripheral vascular disease, or cardiac function >II (NYHA)
Patients with complications (bleeding, perforation, and obstruction) 

caused by gastric cancer
Patients with severe liver and renal dysfunction (Child–Pugh ≥10; 

creatinine clearance <25 ml/min)
Patients who require simultaneous surgery for other diseases
Patients who received upper abdominal surgery
Pregnancy or breast-feeding

ASA: American Society of Anesthesiologists; NYHA: New York Heart 
Association.
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before surgery, liquid intake until 2 h before surgery, 
preoperative carbohydrate loading before surgery 
(100 g glucose/1000 ml water taken orally at 10 p.m. on the 
evening before the surgery and 50 g glucose/500 ml water 
taken 2–3 h preoperatively), analgesia with nonsteroidal 
anti-inflammatory drugs, minimization of opioid pain 
management, avoidance of perioperative fluid overload, no 
routine use of nasogastric tubes, no abdominal drains unless 
required, early removal of bladder catheters, liquid diet on 
recovery from anesthesia, semi-liquid diet on return of bowel 
function (stool or repeated flatus), tolerated liquid diet, and 
forced ambulation on the day of surgery.

Standard care programs
Patients in the SC group were managed in accordance with 
SC programs during the perioperative period.[9] SC programs 
are used daily in our center and are still routinely used 
in most hospitals in China. In the present study, patients 
received gastrointestinal preparation before surgery, and 
they fasted from midnight. Nasogastric tubes were placed 
preoperatively and usually remained until flatus occurred and 
no gastric retention presented after surgery. Intra-abdominal 
drains were placed during surgery, and in most cases, were 
maintained until the day before discharge. After surgery, 
the patients were not allowed oral intake until bowel 
flatus or obvious gastrointestinal movement occurred. The 
patients mobilized at will and usually remained in bed for 
approximately 2 days after surgery.

Sample size
Sample size was calculated using PASS 11 (NCSS, 
LLC, Kaysville, Utah, USA). The projected standard 
deviation (SD) of postoperative length of stay was 
2.3 days.[24] According to the superiority of design, this 
analysis was based on α = 0.05, 90% power, and margin 
δ = 1.5 days, revealing that ≥51 patients were required per 
group. Considering an expected dropout rate of 10%, each 
group required ≥57 patients.

Statistical analysis
The data are presented as the mean ± standard deviation (SD) 
for continuous variables and as a number for categorical 
variables. The differences between groups were calculated 
using the Pearson test, the Mann–Whitney test, or an 
independent sample t-test as appropriate. P values were 
derived from two-tailed tests. Statistical significance was 
defined as 5%. All statistical analyses were performed using 
SPSS 16.0 (SPSS Inc., Chicago, IL, USA).

results

Patient recruitment
We recruited 114 patients who received neoadjuvant 
chemotherapy for locally advanced gastric cancer from 
April 2015 to July 2017. In the ERAS group, two patients’ 
tumors could not be removed, and one patient harbored 
a peritoneal metastasis that was discovered during the 
surgery. In the SC group, four patients’ tumors could not be 
resected, and one patient harbored a peritoneal metastasis 

that was discovered during surgery. Therefore, we analyzed 
the data of 54 and 52 patients in the ERAS and SC groups, 
respectively [Figure 1].

Patients’ clinical and pathological characteristics
Table 2 shows that the mean ages of patients in the ERAS 
and SC groups were 60.8 years and 59.8 years (P = 0.552), 
respectively. The ERAS and SC groups comprised 38 and 
37 men (P = 0.929), respectively. The mean body mass 
indexes of the ERAS and SC groups were 22.7 kg/m2 
and 22.9 kg/m2 (P = 0.819), respectively. There were no 
significant differences in comorbidities (33.3% vs. 30.8%, 
P = 0.777), American Society of Anesthesiologists 
scores (I/II/III, 22/26/6 vs. 20/25/7, P = 0.926), clinical 
T (T2/T3/T4, 12/18/24 vs. 13/19/20, P = 0.822), and 
N (N0/N1/N2, 27/21/6 vs. 29/16/7, P = 0.675) on 
enrollment. After radical gastrectomy, tissues were 
diagnosed with malignant. Postoperative pathological 
tumor type (differentiated/undifferentiated, 34/20 vs. 
31/21, P = 0.724), pathological T (T0/T1/T2/T3/T4a/T4b, 
1/3/16/14/17/3 vs. 0/1/11/17/19/4, P = 0.172), and N 
(N0/N1/N2/N3a/N3b, 20/19/8/4/3 vs. 19/17/7/6/3, P = 0.791) 
were similar between groups.

Surgical outcomes
Surgical outcomes are detailed in Table 3. Except for six 
patients with unresected tumors and two patients with 
peritoneal metastasis, other surgeries were completed 
successfully without injury, and these patients achieved R0 
resections. In the ERAS group, 24 patients underwent distal 
gastrectomy, the others underwent total gastrectomy, and 
21 patients underwent distal gastrectomy. Thirty-one patients 
in the SC groups underwent total gastrectomy (P = 0.672). 
Billroth II anastomosis was performed for all patients who 
underwent distal gastrectomy, and Roux-en-Y anastomosis 
was performed for all patients who underwent total 
gastrectomy. The values of surgical time (226.1 ± 29.2 vs. 

Figure 1: CONSORT diagram.
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221.6 ± 35.6 min, P = 0.479), blood loss (90.4 ± 19.6 vs. 
93.1 ± 34.2 ml, P = 0.616), and the number of dissected 
lymph nodes (27.2 ± 6.3 vs. 28.4 ± 7.4, P = 0.351) were 
similar between groups.

Postoperative short‑term outcomes
Table 3 shows the postoperative outcomes. The postoperative 
length of stay in the ERAS group was shorter compared with 
that in the SC group (5.9 ± 5.6 vs. 8.1 ± 5.3 days, P = 0.037). 
The time to first flatus (2.7 ± 2.0 vs. 4.5 ± 4.6 days, P = 0.010) 
and time to semi-liquid diet (3.2 ± 2.1 vs. 6.3 ± 4.9 days, 
P < 0.001) in the ERAS group were shorter compared with 
those in the SC group. In the ERAS group, one patient 
developed a fever, and one patient developed a surgical-site 
infection (Grade I); two patients who developed gastroparesis 
were treated with total parenteral nutrition (Grade II); and one 
patient who developed an anastomotic leak received a second 

surgery (Grade III). In the SC group, two patients developed 
surgical site infections (Grade I); one patient who developed 
pneumonia and one patient who developed lymphatic 
leakage were managed with antibiotics and total parenteral 
nutrition, respectively (Grade II), while two patients received 
subsequent surgery because of anastomotic leaks (Grade III). 
The similar complication rates demonstrate that undergoing 
ERAS programs is safe for patients who received preoperative 
neoadjuvant chemotherapy (9.3% vs. 11.5%, P = 0.700).

Nutritional status
Weight, total protein, serum albumin, and prealbumin were 
used to evaluate patients’ nutritional status [Figure 2]. 
Before surgery, we did not find differences between groups 
in weight (63.3 ± 8.3 vs. 63.5 ± 7.5 kg, P = 0.881), total 
protein (67.6 ± 5.9 vs. 68.3 ± 6.6 g/L, P = 0.580), serum 
albumin (41.5 ± 2.8 vs. 41.7 ± 3.9 g/L, P = 0.700), and 
prealbumin (253.0 ± 54.3 vs. 246.4 ± 48.6 mg/L, P = 0.511). 
After robotic radical gastrectomy, weight, total protein, serum 
albumin, and prealbumin decreased significantly compared 
with preoperative levels. On the 3rd day after surgery, 
changes in weight (−0.8 ± 0.6 vs. −1.0 ± 0.4 kg, P = 0.101), 
total protein (−7.5 ± 3.3 vs. −6.5 ± 4.2 g/L, P = 0.206), 
serum albumin (−4.8 ± 2.5 vs. −5.1 ± 4.0 g/L, P = 0.625), 
and prealbumin (−61.0 ± 40.7 vs. −58.5 ± 40.1 mg/L, 
P = 0.747) were similar between groups. However, 
weight (−2.0 ± 1.1 vs. −2.6 ± 0.9 kg, P = 0.001), total 
protein (−12.0 ± 3.8 vs. −14.5 ± 4.6 g/L, P = 0.003), 
serum albumin (−7.5 ± 3.6 vs. −9.5 ± 4.5 g/L, P = 0.012), 
and prealbumin (−97.1 ± 44.4 vs. −116.6 ± 41.6 mg/L, 
P = 0.021) 10 days after surgery in the ERAS group were 
lower compared with those of the SC group.

dIscussIon

In China, gastric cancer accounts for the second highest 
morbidity and mortality among all malignancies.[2] Surgical 
resection has long been considered the preferred treatment 
for gastric cancer.[25] However, complications affecting the 
stomach occur after gastrectomy.[3-5,13] Wilmore and Kehlet 
first reported the ERAS programs,[7] which apply a series 
of perioperative optimized measures with evidence-based 
medicine to reduce surgical trauma and stress, to accelerate 
postoperative rehabilitation, and to shorten the length of 
stay.[7,8] Subsequently, certain gastric cancer treatment 
centers have applied ERAS programs to gastrectomy[9-11] that 
confirms their safety and effectiveness. However, we found 
that patients who received neoadjuvant chemotherapy were 
excluded from most studies.[3,12-14] Therefore, we designed 
the present study, which was completed on July 2017. Here, 
we were aimed to determine whether patients who received 
neoadjuvant chemotherapy could be enrolled into ERAS 
programs for locally advanced gastric cancer.

In the present study, we show that compared with patients who 
received SC, ERAS shortened the postoperative length of stay 
without increasing complications. We found further that ERAS 
shortened the time to first flatus and time to semi-liquid diet, 

Table 2: Patients’ clinical and pathological characteristics 
(mean ± SD)

Characteristics ERAS group 
(n = 54)

SC group 
(n = 52)

P

Age (years) 60.8 ± 9.4 59.8 ± 7.9 0.552
Sex

Men 38 37 0.929
Women 16 15

BMI (kg/m2) 22.7 ± 3.0 22.9 ± 2.5 0.819
Comorbidity (n/%) 18 (33.3) 16 (30.8) 0.777
ASA class

I 22 20 0.926
II 26 25
III 6 7

Clinical T when enrolled
T2 12 13 0.822
T3 18 19
T4 24 20

Clinical N when enrolled
N0 27 29 0.675
N1 21 16
N2 6 7

Pathologic tumor type
Differentiated 34 31 0.724
Undifferentiated 20 21

Pathologic T
T0 1 0 0.172
T1 3 1
T2 16 11
T3 14 17
T4a 17 19
T4b 3 4

Pathologic N
N0 20 19 0.791
N1 19 17
N2 8 7
N3a 4 6
N3b 3 3

ERAS: Enhanced recovery after surgery; SC: Standard care; 
BMI: Body mass index; SD: Standard deviation; ASA: American 
Society of Anesthesiologists.
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indicating that these factors accounted for the early discharge 
of members of the ERAS group. Moreover, the nutritional 
status of the ERAS group was relatively improved on the 
postoperative day 10, demonstrating that ERAS protected 
nutritional status. Together, our findings show that patients 
who received neoadjuvant chemotherapy can be enrolled into 
ERAS programs for locally advanced gastric cancer and that 
these patients benefited from ERAS similarly to patients who 
were not administered neoadjuvant chemotherapy.

Similar to this study, others show that ERAS programs 
accelerate the postoperative rehabilitation of patients 
with gastric cancer and shorten their lengths of stay 
without increasing the frequency of postoperative 
complications.[10,11,14] ERAS programs comprise a full set 
of intervention measures and technologies, although the 
superiority of each measure is unclear. Conventionally, 
early intake was believed to stimulate anastomoses and 
increase the intracavitary pressure in the gastrointestinal 
tract, leading to anastomotic leaks. However, evidence 
indicates that early food intake is safe and will not increase 
the rate of anastomotic leaks.[13,26] Early food intake avoids 
excessive intravenous infusion and accelerates the recovery 
of postoperative bowel function.[27,28] Therefore, early oral 
food intake is likely a crucial component of ERAS programs 
for gastrectomy and an important contributor to the decrease 
in the postoperative length of stay.[12,26,29]

Preoperative oral administration of carbohydrates, which 
is extensively recognized as an important component of 
ERAS programs, accelerates the early release of insulin and 
avoids postoperative insulin resistance and excessive protein 
degradation.[13,30,31] However, preoperative oral carbohydrates 
do not improve postoperative nutritional status or contribute 
to maintaining muscle strength.[12] Although little attention 
is paid to perioperative liquid management, we know that 
excessive intravenous infusion leads to interstitial edema 
in tissues and organs. A meta-analysis shows that intestinal 
interstitial edema affects the recovery of postoperative 
intestinal function.[27] Therefore, perioperative liquid 
management requires more attention.

In the present study, we avoided the use of opioids, 
because they induce side effects such as nausea, vomiting, 
urinary dysfunction, intestinal obstruction, and respiratory 
inhibition,[32,33] which are disadvantageous to rehabilitation 
after gastrectomy. Moreover, we reasoned that earlier 
flatus may be related to avoidance of perioperative fluid 

Table 3: Perioperative outcomes (mean ± SD)

Items ERAS group 
(n = 54)

SC group 
(n = 52)

P

Resection style
Distal gastrectomy 24 21 0.672
Total gastrectomy 30 31

Reconstruction style
Billroth II 24 21 0.672
Roux-en-Y 30 31

R0 resection
Yes 54 52 1.000
No 0 0

Operative time (min) 226.1 ± 29.2 221.6 ± 35.6 0.479
Blood loss (ml) 90.4 ± 19.6 93.1 ± 34.2 0.616
Number of lymph nodes 

dissected
27.2 ± 6.3 28.4 ± 7.4 0.351

Time to first flatus (day) 2.7 ± 2.0 4.5 ± 4.6 0.010
Time to semi-liquid 

diet (day)
3.2 ± 2.1 6.3 ± 4.9 <0.001

Postoperative length of 
stay (day)

5.9 ± 5.6 8.1 ± 5.3 0.037

Complications 5 6
I 2 2 0.700
II 2 2
III 1 2

ERAS: Enhanced recovery after surgery; SC: Standard care; 
SD: Standard deviation.

Figure 2: Perioperative nutritional status of patients. (a) On POD 10, the change of weight in the ERAS group was smaller than that in the SC 
group. (b) On POD 10, the change of total protein in the ERAS group was smaller than that in the SC group. (c) On POD 10, the serum albumin 
in the ERAS group dropped lesser than that in the SC group. (d) On POD 10, the prealbumin in the ERAS group dropped lesser than that in the 
SC group. *Change compared with SC group, P < 0.05. Pre: Preoperation; POD: Postoperative day; ERAS: Enhanced recovery after surgery; 
SC: Standard care.
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overload, early oral intake, and minimization of opioid 
pain management in ERAS programs. Thus, patients who 
consume a semi-liquid diet earlier are discharged earlier. 
Further, an early semi-liquid diet, which may offer sufficient 
energy to patients after gastrectomy, and the preoperative 
oral administration of carbohydrates, which may avoid 
excessive protein degradation, led to the better nutritional 
status of the ERAS group.

Most studies on ERAS programs for gastrectomy excluded 
patients who received neoadjuvant chemotherapy.[3,12,14] 
Thus, it was assumed that patients who received neoadjuvant 
chemotherapy should not be enrolled into ERAS programs 
because of their relatively weak and vulnerable condition. 
However, it is unclear whether patients who received 
neoadjuvant chemotherapy can be enrolled into ERAS 
programs for locally advanced gastric cancer. The major 
effect of neoadjuvant chemotherapy is to improve the 
R0 resection rate through tumor down-staging to reduce 
the frequency of systemic metastases by eliminating 
undetectable micrometastases.[19,34] Evidence indicates 
that neoadjuvant chemotherapy increases curative 
resection, 5-year disease-free survival, and 5-year overall 
survival.[35]

In the present study, we found that ERAS shortened the 
postoperative length of stay, time to first flatus, and time 
to semi-liquid diet of patients who received neoadjuvant 
chemotherapy, without increasing complications. Together, 
these findings suggest that ERAS is safe and effective for 
patients who receive neoadjuvant chemotherapy. Therefore, 
we conclude that patients who receive neoadjuvant 
chemotherapy can benefit by enrollment into ERAS programs. 
However, the remission rate of neoadjuvant chemotherapy 
ranges from 33.3% to 70%,[36] requiring reexamination of 
the CT scan during neoadjuvant chemotherapy to evaluate 
the sensitivity of patients to this treatment and to avoid 
disease progression.

The disease stage may be associated with the implementation 
and effects of ERAS programs, and patients with early 
gastric cancer account for a large proportion of those who 
are successfully managed using ERAS programs.[3] The 
authors of this study conclude that the scope of lymph node 
dissection is less extensive for patients with early gastric 
cancer, which may explain why these patients exhibit a lower 
rate of complications. These findings are similar to those 
of another study.[13] Unfortunately, the rate of diagnosis of 
early gastric cancer is only 10% in China. Further, the 5-year 
survival of patients with advanced gastric cancer after surgery 
is 20–50%.[37] Therefore, the early diagnosis of gastric cancer 
is of particular importance for treatment and prognosis. 
Moreover, the stage of esophageal or esophagogastric 
junction adenocarcinoma after neoadjuvant chemotherapy 
determines prognosis rather than the clinical stage before 
the administration of neoadjuvant chemotherapy.[38] These 
findings indicate that neoadjuvant chemotherapy may be 
required for patients with advanced gastric cancer.

The postoperative length of stay and postoperative 
complications rate are major indicators of the effectiveness 
and safety of ERAS programs. Studies on ERAS programs 
for gastrectomy are primarily performed in China and 
Japan. The results of previous studies show that the median 
postoperative length of stay is 6–9 days,[3,10,13] which 
is similar to our present findings. However, we found 
that complications may greatly affect the trend of the 
postoperative length of stay. Although the safety of ERAS 
is still controversial in certain area, investigations performed 
with large sample sizes indicates that ERAS is safe and does 
not increase the rate of postoperative complications.[9,12,13] 
The results reported here further support this conclusion.

In the present study, five patients were diagnosed with 
pathological T0 and T1 after gastrectomy, though these 
patients were diagnosed with clinical T2 and T3 through 
preoperative enhanced CT scans. CT and endoscopic 
ultrasonography are used for preoperative staging of gastric 
cancer. However, both techniques have unique limitations 
for preoperative staging, particularly for T staging. For 
example, a method for preoperative staging using CT found 
that correct T and N staging are each >70%.[22] Thus, although 
bias was introduced, we used Habermann’s method here.

There are several limitations in our study. First, the effects 
of ERAS programs on patients who received neoadjuvant 
chemotherapy were not observed. The comparison of 
patients who are administered neoadjuvant chemotherapy 
with those who are not may be more significant. Thus, a 
study will be designed to evaluate the effects of patients 
administered neoadjuvant chemotherapy. Second, the present 
study was a single-center clinical trial, and results from other 
centers are required. Further, the long-term survival rate was 
not determined. Therefore, patients in this study should be 
followed to evaluate whether neoadjuvant chemotherapy in 
ERAS programs benefits long-term survival.

In conclusion, patients who receive neoadjuvant 
chemotherapy can be enrolled into ERAS programs for 
locally advanced gastric cancer. There was little change in 
the nutritional status of these patients.
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背景: 在大多数胃癌手术加速康复外科的研究中, 接受新辅助化疗的患者都被排除。 我们设计本试验的目的是用来评估接受新
辅助化疗的局部进展期胃癌患者能否被纳入加速康复外科程序。
方法: 从2015年4月到2017年7月, 共有114例局部进展期胃癌患者被纳入本研究并被随机分配至加速康复外科组和传统围手术期
处理组。 术后住院时间, 并发症, 肠功能恢复指标以及营养状况被记录。
结果: 加速康复外科组患者术后住院时间短于传统围手术期处理组 (5.9 ± 5.6 vs. 8.1 ± 5.3 days, P = 0.037)。 加速康复外科组中
并发症发生率为9.3%, 传统围手术期处理组中并发症发生率为11.5%, 两组间并发症发生率无明显差异 (P = 0.700). 加速康复外
科组术后通气时间 (2.7 ± 2.0 vs. 4.5 ± 4.6 days, P = 0.010) 和恢复半流饮食时间 (3.2 ± 2.1 vs. 6.3 ± 4.9 days, P < 0.001) 短于传统
围手术期处理组。 术后第10天, 加速康复外科组患者体重, 总蛋白, 白蛋白及前白蛋白的降低程度小于传统围手术期处理组。 
结论: 接受新辅助化疗的局部进展期胃癌患者能够被纳入加速康复外科程序, 而且这些患者营养状况的改变更加平缓。

摘要

接受新辅助化疗的局部进展期胃癌患者可被纳入加速康
复外科程序


