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Summary

Purpose: To explore the influence of postoperative enteral
nutrition combined with adjuvant radiotherapy on inflam-
matory response, nutrition, healing and prognosis in pa-
tients undergoing radical surgery for esophageal carcinoma.

Methods: A total of 114 patients with esophageal carci-
noma receiving radical surgery from January 2016 to July
2017 composed the observation group and randomly divided
into control group (n=57) and study group (n=57). Patients
in the control group were given routine nutritional support
after surgery, while those in the study group received en-
teral nutrition after surgery. The changes in inflammatory
response and nutritional level, healing and prognosis in the
two groups of patients before and after treatment were com-
pared and analyzed.

Results: After treatment, the levels of serum hypersensitive
C-reactive protein (hs-CRP) and prostaglandin E (PGE) of
patients were decreased in both the control group and study
group, and they were lower in the study group than those

Introduction

Esophageal carcinoma, a common and highly-
prevalent malignant tumor of the digestive tract,
is common in middle-aged and elderly populations
and has high morbidity and mortality rates. Its
clinical manifestations include typical and progres-

in the control group, while the levels of serum pro-albumin
(PA) and albumin (ALB) of patients in the study group were
higher than those in the control group (p<0.05). The post-
operative wound healing time, total length of hospital stay,
postoperative first exhaust time and defecation time in the
study group were shorter than those in the control group
(p<0.05). The total incidence rate of postoperative complica-
tions of patients in the study group was lower than that in
the control group (p<0.05).

Conclusion: The application of postoperative enteral nu-
trition combined with adjuvant radiotherapy in patients
subjected to radical surgery for esophageal carcinoma can
suppress systemic inflammatory response, improve the nutri-
tional condition, promote postoperative wound healing and
improve prognosis and therefore it is worthy of promotion
in clinical practice.
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sive dysphagia, seriously affecting the quality of
daily life of patients [1]. Currently, radical surgery,
radiotherapy and chemotherapy are mainly used
for the treatment of esophageal carcinoma, which
are able to effectively alleviate clinical symptoms.
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However, most patients often have malnutrition
and weakened immune function after radiotherapy
due to insufficient nutrient intake and increased
metabolic burden caused by adverse reactions (in-
cluding nausea and vomiting, esophageal mucosi-
tis and radiotherapy injuries) resulting from long-
term dysphagia before surgery, trauma caused by
surgery, preoperative preparation, postoperative
recovery, and specific characteristics of radiother-
apy and chemotherapy [2,3]. Therefore, to enhance
the nutritional condition and immune function of
the patients and improve their postoperative qual-
ity of life, providing nutritional support as early
as possible is of great significance for patients re-
ceiving radiotherapy after radical surgery for es-
ophageal carcinoma, which is the focus of clinical
research [4]. With this in mind, the effects of post-
operative enteral nutrition combined with adjuvant
radiotherapy on the inflammatory response, nutri-
tion, healing of postoperative wound and prognosis
were analyzed in this study, providing information
for clinical practice.

Methods

General data

A total of 114 patients with esophageal carcinoma
who underwent radical surgery in our hospital from
January 2016 to July 2017 were enrolled as observation
subjects and divided into the control group (n=57) and
the study group (n=57) using a random number table. In
the control group, there were 33 males and 24 females
aged 48-80 years, with a mean of 65.6+4.2 years. As for
the histology of esophageal carcinoma, 41 patients had
squamous cell carcinoma and 16 had adenocarcinoma.
Based on clinical TNM staging, there were 5 cases of
stage I carcinoma, 37 cases of stage II and 15 cases of
stage IIL

In the study group, there were 35 males and 22
females aged 45-78 years, with an average of 64.9+4.5
years. In terms of histology, 44 cases were squamous cell
carcinoma and 13 adenocarcinoma. According to clinical
TNM staging, 7 cases were stage I carcinoma, 38 stage
II and 12 stage IIL

Inclusion and exclusion criteria

All enrolled patients should have definite diagnosis
of esophageal carcinoma via clinical imaging and op-
erative-pathological examinations [5], and should have
no contraindications for radiotherapy, severe cardiac
insufficiency and abnormal liver and kidney function.
Patients who were unconscious or had mental disorders,
hematological disorders, systemic infectious diseases,
communicable diseases, autoimmune diseases or other
malignant tumors were excluded. The basic clinical data
of patients in the two groups were balanced, showed
no statistically significant differences (p>0.05) and were
comparable.
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The content of this study was consistent with rel-
evant requirements of hospital ethics, and all patients
and their families signed informed consent before study
entry.

Radiotherapy

Patients in both groups received adjuvant radio-
therapy after surgery, including three-field radiation
therapy for thoracic lesions and two-front oblique-field
or T-shaped-field radiation therapy for cervical lesions
according to the treatment system plan. The radiation
exposure range was as follows: from 3 cm above the
esophageal lesion to 3 cm below the lesion and sur-
rounding 0.8 cm outward the esophageal lesion. Routine
radiotherapy was performed with a single dose of 2 Gy,
5 times/week, and the total radiation dose was 60-66Gy
in 30-33 fractions.

Enteral nutrition intervention

(1): Patients in the control group were given rou-
tine nutrition support, that is, semi-liquid and fluid
diet supplemented with a certain amount of vitamins,
amino acids, electrolytes and glucose, during postop-
erative radiotherapy based on their condition, taste and
preference. (2): Patients in the study group were given
early enteral nutrition in addition to routine nutrition
intervention in the control group: a nasogastric tube
was placed after surgery for gastrointestinal decom-
pression, Nutrison Fibre was infused via the nasogas-
tric tube at the initial dose of 20 mL/h continuously
for 24 h, and nasal feeding of 5 mg mosapride (3 times/
day) through the nasointestinal tube was carried out
to enhance gastrointestinal motility. At the same time,
the infusion rate was gradually increased to the full
dose of 30 kcal/(kg-d), according to the tolerance of
patients.

Observation indicators

The changes in inflammatory response and nutri-
tional level, healing of postoperative wound and prog-
nosis of patients in the two groups were observed and
compared before and after treatment. 1): Inflammatory
response: It included indexes like hypersensitive C-re-
active protein (hs-CRP) and prostaglandin E (PGE). Fast-
ing venous blood (3 mL) was taken from all patients
in the morning before and after postoperative nutrition
support and radiotherapy, followed by centrifugation at
3000 r/min for 10 min. Then, the serum was collected,
and serum inflammatory indexes were detected through
enzyme-linked immunosorbent assay (ELISA) according
to the instructions of the manufacturer (Elab Science
Biotechnology Co.Ltd., China) [6]. 2): Nutritional level: It
included serum pro-albumin (PA), albumin (ALB). Fast-
ing venous blood (2 mL) was taken from all patients in
the morning before and after treatment, centrifuged at
3000 r/min for 10 min, and the serum was collected.
Next, immunity transmission turbidity was employed
to measure serum PA, and colorimetry was used to
determine serum ALB. All assays were conducted in
accordance with the instructions [7]. 3): Postoperative
wound healing and the total length of hospital stay of
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patients [8]. 4): Prognosis: It was evaluated based on the
postoperative gastrointestinal function recovery and
the incidence rate of postoperative complications. Gas-
trointestinal recovery included the postoperative first
exhaust and defecation time, while postoperative com-
plications included incision infection, gastrointestinal
adverse reactions, anastomoti c leakage and aspiration
[9,10].

Statistics

SPSS 19.0 software (SPSS Inc., Chicago, IL, USA)
was used for data processing. Quantitative data were
assessed with t-test and expressed as mean + standard
deviation (x+s). Numerical data were evaluated with x?
test and expressed as percents. P<0.05 suggested that

the difference was statistically significant.

Results

Hs-CRP level

Compared with that before treatment, the se-
rum hs-CRP expression level of patients was de-
creased in the two groups after treatment, and it
was significantly lower in the study group than in
the control group (p<0.05; Table 1).

PGE level

After treatment, both the control and study
groups had declined serum PGE expression level
compared with that before treatment, and the se-
rum PGE expression level in the study group was
significantly lower than that in the control group
(p<0.05; Table 2).

PA level

Before treatment, there was no statistically
significant difference in PA level between the two
groups of patients (p>0.05). After treatment, the PA
level of patients declined in both groups compared
with that before treatment, and it was significantly
lower in the study group than in the control group
(p<0.05; Table 3).

ALB level

No statistically significant difference existed
in ALB level between the two groups of patients
before treatment (p>0.05). The ALB level was low-
ered in both groups after treatment, while it was
higher in the study group compared to the control
group (p<0.05; Table 4).

Table 1. Comparison of hs-CRP level of patients before and after treatment between the two groups (x+s)

Group Hs-CRP (mg/L)

Before treatment After treatment t P
Control group (n=57) 13.3+1.8 10.5+1.3 9.521 0.000
Study group (n=57) 13.2+1.7 7.4+0.9 22.765 0.000
t 0.305 14.802
p 0.761 0.000

Table 2. Comparison of PGE level of patients before and after treatment between the two groups (x+s)

Group PGE (ng/mL)
Before treatment After treatment t p
Control group (n=57) 20.8+2.9 17.7+14 7.268 0.000
Study group (n=57) 21.0£2.7 11.2+1.6 23.575 0.000
t 0.381 23.082
p 0.704 0.000
Table 3. Comparison of PA level before and after treatment between the two groups (x+s)
Group PA (mg/L)
Before treatment After treatment t P
Control group (n=57) 1.8+1.1 1.2+04 3.870 0.000
Study group (n=57) 1.7+£0.9 1.6+£0.7 0.662 0.509
t 0.531 3.746
p 0.596 0.000
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Wound healing

In comparison with the control group, the
study group had significantly shorter postoperative
wound healing time and total length of hospital
stay (p<0.05; Table 5).

Prognosis

The first exhaust and defecation time of pa-
tients in the study group were shorter than those in
the control group, showing statistically significant
difference (p<0.05; Table 0).

Complications

The total incidence rate of postoperative com-
plications in the study group (4/57; 7%) was lower
than that in the control group (12/57; 21.1%), and

the difference was statistically significant (p<0.05;
Table 7).

Discussion

As a highly-prevalent malignant tumor threat-
ening the life and health of people, esophageal
carcinoma occurs in middle-aged and elderly peo-
ple. There are no typical symptoms at its early
stage, but with its progression, patients tend to
have symptoms such as progressive dysphagia
and difficulty to swallow liquids including water
and saliva [11]. Studies have shown that surgery
and radiotherapy, as common clinical treatment
methods for esophageal cancer, can relieve the
clinical symptoms to a certain extent and improve
the quality of life of patients, but patients are in

Table 4. Comparison of ALB level before and after treatment between the two groups (x+s)

Group ALB (g/L)

Before treatment After treatment t P
Control group (n=57) 269.5+20.4 195.7+19.6 19.695 0.000
Study group (n=57) 268.3+20.8 263.2+20.9 1.306 0.194
t 0.311 17.786
p 0.756 0.000

Table 5. Comparisons of postoperative wound healing time and total length of hospital stay between the two groups

of patients [(x+s) d]

Group Wound healing time Total length of hospital stay
Control group (n=57) 18.4+6.0 11.5+3.1

Study group (n=57) 15.3+5.6 9.7+£3.2

t 2.852 3.050

p 0.005 0.003

Table 6. Comparisons of first exhaust and defecation time of patients between the two groups [(x+s) h]

Group First exhaust time First defecation time
Control group (n=57) 59.7+9.5 62.4+13.0
Study group (n=57) 49.8+8.3 54.6+9.9

t 5925 13.604

p 0.000 0.001

Table 7. Comparison of incidence rate of postoperative complications between two groups of patients

Group Incision infection ~Gastrointestinal reaction Anastomotic leakage Aspiration*  Total incidence rate
n (%) n (%) n (%) n (%) n (%)

Control group (n=57) 3 (5.3) 4 (7.0) 3 (5.3) 2(3.5) 12 (21.1)

Study group (n=57) 1(1.8) 2 (3.5) 1(1.8) 0 (0.0 4 (7.0)

x? 4.653

p 0.031
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a state, with increased metabolism of water, pro-
tein and energy due to the specific impact of radi-
cal surgery and radiotherapy [12,13]. Meanwhile,
radiotherapy can lead to adverse symptoms such
as nausea and vomiting, abdominal distension and
esophageal mucositis, reduced appetite of patients
and increased difficulty of food intake, resulting in
decreased body mass, malnutrition and weakened
immune function together with generally older age
and weak physical performance of patients, thus
decreasing the tolerance of patients to relevant
subsequent treatment, which is not conducive to
good prognosis [14]. Therefore, patients receiving
postoperative radiotherapy after radical surgery for
esophageal carcinoma should be given reasonable
nutrition intervention.

Studies have suggested the surgical nutrition
support interventions in clinical medicine since the
concept of intravenous hyperalimentation has been
proposed, and relevant interventional ways have
been gradually developed and improved [15]. It has
been considered that implementation of surgical
nutritional intervention can regulate the systemic
immune function, relieve the oxidative stress re-
sponse, thus improving the prognosis of patients
[16,17]. Enteral nutrition support is common in
clinical practice [18]. However, traditional medi-
cal philosophy believes that patients undergoing
surgical treatment should receive enteral nutrition
support after the gastrointestinal function recovers
to normal level. With the development of clinical
medicine, the emerging rapid rehabilitation surgi-
cal research considers that early implementation of
enteral nutrition interventions promotes the recov-
ery of gastrointestinal motility [19]. The results of
this study showed that after treatment, the inflam-
matory response, improvement of nutritional level,
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