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Summary
Purpose: To investigate the correlations of recurrence after
radical surgery for esophageal cancer with glucose-lipid metabolism, insulin resistance, inflammation, stress and serum
p53 expression.
Methods: A total of 80 patients with esophageal cancer
treated in our hospital from February 2015 to October 2017
were selected and divided into two groups with 40 cases in
each group. All patients enrolled underwent open radical
surgery for esophageal cancer, combined with chemoradiotherapy and biotherapy after surgery, and all of them were
followed up for 1 year. Postoperative recurrence, glucoselipid metabolism, insulin resistance and inflammatory and
stress responses were compared. Additionally, the serum p53
antibody index was recorded. Moreover, the relevant and independent risk factors and the correlations of postoperative
recurrence time of esophageal cancer were analyzed.

at 6-month and 1-year follow-up, the serum P53 antibody
index in recurrence group was obviously higher than that
in non-recurrence group (p<0.05). The complicated hypertension, hyperlipidemia and diabetes mellitus were relevant
and independent risk factors for the postoperative recurrence
of esophageal cancer (p<0.05). The postoperative recurrence
time of esophageal cancer was negatively correlated with
the levels of fasting blood glucose, total cholesterol, insulin
resistance, high-sensitivity C-reactive protein and serum P53
antibody index (p<0.05), while it was positively correlated
with the superoxide dismutase level (p<0.05).

Conclusions: The complicated hypertension, hyperlipidemia and diabetes mellitus are relevant and independent risk
factors for the postoperative recurrence of esophageal cancer.
The earlier postoperative recurrence time corresponds to the
higher levels of fasting blood glucose, insulin resistance index
and total cholesterol, and the stronger inflammatory and
Results: At 1-year follow-up after surgery, the levels of
oxidative stress responses. At the same time, the changes in
glucose-lipid metabolism indices, inflammatory factors and
the p53 level have a certain guidance value in predicting the
stress response in recurrence group were significantly higher
postoperative recurrence.
than those in non-recurrence group (p<0.05), while the insulin resistance, the superoxide dismutase level and total
antioxidant capacity in recurrence group were significantly Key words: esophageal cancer, metabolism, insulin resistgreater than that in non-recurrence group (p<0.05). Besides, ance, inflammatory response, stress response, P53 expression

Introduction
Esophageal cancer is a common malignant of lesions and difficulty in treatment, involving
tumor in humans, characterized by a wide range the neck, chest and abdomen [1]. Currently, there
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exists a variety of treatment methods for esophageal cancer, but surgery is still the first choice.
The principle of surgical treatment is to reduce
the surgical trauma, promote the recovery of patients and improve the treatment safety under the
premise of ensuing the complete tumor resection
and lymph node dissection [2]. The opportunity
for the surgical treatment is lost for patients with
postoperative recurrence and metastasis, in which
case the most effective therapeutic methods are
conservative interventions, such as chemotherapy,
radiotherapy and biotherapy [3]. Studies have suggested that postoperative recurrence and metastasis occur within 2 years in approximately 40% of
patients with esophageal cancer who underwent
radical surgery [4], and there have been no standard
therapeutic regimens for postoperative recurrence
and metastasis of esophageal cancer yet.
With the changes in people’s lifestyle, the incidence rate of esophageal cancer has shown an
obvious trend for younger ages [5]. Studies have
demonstrated that the risk of esophageal cancer
significantly increases with the increase of age [6].
Moreover, the risks of diabetes mellitus, hyperlipidemia and other medical diseases and mutation
of cancer suppressor gene p53 also increase with
age. The correlations of the glucose-lipid metabolism, insulin resistance, inflammation and stress
with postoperative recurrence of esophageal cancer
have not been studied at present. To make up for
the above deficiency, the present study aimed to
evaluate the correlations of recurrence after radical
surgery for esophageal cancer with glucose-lipid
metabolism, insulin resistance, inflammatory and
stress responses, analyze the risk factors for recurrence, and explore the predictive value of serum
p53 antibody index in the recurrence of esophageal
cancer.

Methods
General data
A total of 80 patients with esophageal cancer treated in our hospital from February 2015 to October 2017
were studied. The patients were 40-60 years old and all
were diagnosed via biopsy. Exlusion criteria were as follows: those who were diagnosed with malignant tumor
at other sites, had severe cardiopulmonary or hepatorenal dysfunction or acute respiratory infection, signed
to refuse surgical treatment, had immunodeficiency or
blood system infection, took immunosuppressors or
received chemoradiotherapy within 90 days before enrollment. All of the patients signed informed consent,
and this study was approved by the Ethics Committee of
the hospital. All patients enrolled were divided into two
groups (recurrence group and non-recurrence group)
with 40 cases in each group using a random number
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table. In the non-recurrence group, there were 26 males
and 14 females aged 40-60 years (mean 50.5±1.1). The
duration of dysphagia was 1-8 months (mean 4.0±0.3).
In the recurrence group, there were 25 males and 15
females aged 40-60 years (mean 50.6±1.0). The duration
of dysphagia was 1-8 months (mean 4.1±0.3). There were
no statistically significant differences in the gender, age,
duration of progressive dysphagia and time of diagnosis
of esophageal cancer between the two groups (p>0.05).
Observation indices
All patients enrolled underwent open radical surgery for esophageal cancer, combined with postoperative chemoradiotherapy and biotherapy, and all of them
were followed up for 1 year. Postoperative recurrence,
the glucose-lipid metabolism, insulin resistance, inflammation and stress responses were compared between
the recurrence group and the non-recurrence group at 1
year after surgery. The variations in the serum p53 antibody index were recorded at different observation time
points (before surgery, 1 month after surgery, 6 months
after surgery and 1 year after surgery). Moreover, the
relevant and independent risk factors for the postoperative recurrence of esophageal cancer were analyzed,
and the correlations of postoperative recurrence time
of esophageal cancer with the glucose-lipid metabolism
indices, insulin resistance indices, inflammation-related
indices, stress-related indices and serum P53 antibody
index were explored.
Evaluation criteria
Determination of relevant biochemical indices:
blood glucose indices including fasting blood glucose
(FBG, normal reference value in adults: 3.9-6.1 mmol/L),
2-hour postprandial blood glucose (2hPBG, normal reference value in adults: ≤7.8 mmol/L) and homeostasis
model assessment of insulin resistance (HOMA-IR,
normal reference value in adults: 1), blood lipid indices
including triglyceride (TG, normal reference value in
adults: 0.56-1.71 mmol/L), total cholesterol (TC, normal
reference value in adults: 2.83-5.17 mmol/L), inflammatory factors including high-sensitivity C-reactive protein
(hs-CRP, normal reference value in adults: <10 mL/L), interleukin-6 (IL-6, normal reference value in adults: 0.370.46 ng/L) and tumor necrosis factor-α (TNF-α, normal
reference value in adults: 5-100 ng/L), oxidative stress
indices including malondialdehyde (MDA, normal reference value in adults: 3.52-4.78 nmol/mL), superoxide
dismutase (SOD, normal reference value in adults: 0.2420.620 μU/mL), and total antioxidant capacity in femoral
venous blood (detected via FRAP, normal reference value
in adults: 2.34-26.96 μU/mL). The serum p53 antibody
index was detected via enzyme-linked immunosorbent
assay (normal reference value: 0-10).
Statistics
SPSS 20.0 software (IBM, Armonk, NY, USA) was
used for statistical processing. Measurement data, such
as glucose-lipid metabolism, insulin resistance, inflammatory and stress response indices and changes in the
p53 level, were expressed as mean ± standard deviation
JBUON 2019; 24(4): 1667
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Table 1. Comparison of glucose-lipid metabolism and insulin resistance between recurrence group and non-recurrence
group
FBG
(mmol/L)

2hPBG
(mmol/L)

Insulin resistance

TG
(mmol/L)

TC
(mmol/L)

Non-recurrence group

5.0±0.2

8.3±1.2

1.0±0.1

1.7±0.1

3.2±0.1

Recurrence group

10.6±0.8

12.4±2.3

1.3±0.1

3.9±0.2

6.2±0.3

t

42.950

9.996

13.416

62.225

60.000

p

0.000

0.000

0.000

0.000

0.000

Table 2. Inflammatory and stress responses in recurrence group and non-recurrence group
hs-CRP
(mg/L)

IL-6
(ng/L)

TNF-α
(ng/L)

MDA
(nmol/mL)

SOD
(μU/mL)

Total antioxidant capacity
(μU/mL)

Non-recurrence group

9.9±0.9

0.3±0.1

93.3±6.5

3.3±0.2

0.7±0.2

21.1±1.2

Recurrence group

17.8±2.1

1.0±0.1

241.2±11.1

6.3±0.4

0.4±0.1

9.3±0.2

t

21.869

31.305

72.720

38.184

8.485

61.345

p

0.000

0.000

0.000

0.000

0.000

0.000

(x±s). T-test was adopted for the intergroup comparison
of means, and chi-square test was adopted for the intergroup comparison of rates. Univariate and multivariate logistic regression analyses were performed for the
risk factors for postoperative recurrence of esophageal
cancer, and Pearson’s correlation analysis was also performed. P<0.05 suggested that the difference was statistically significant.

Results
Comparison of glucose-lipid metabolism and insulin
resistance between the recurrence group and non-recurrence group
At 1-year follow-up after surgery, the levels
of glucose-lipid metabolism indices (FBG, 2hPBG,
TG and TC) in the recurrence group were all significantly higher than those in the non-recurrence
group (p<0.05), and the insulin resistance in the
recurrence group was significantly greater than
that in the non-recurrence group (p<0.05) (Table 1).

Figure 1. Variation trend of serum p53 antibody index at
different observation time points. At 6-month and 1-year
follow-up, the serum p53 antibody index in recurrence
group is obviously higher than that in non-recurrence
group (p<0.05).

Inflammatory and stress responses in the recurrence Variation trend of serum p53 antibody index at different observation time points
group and the non-recurrence group
At 1 year follow-up after surgery, the levels
of inflammatory factors (hs-CRP, IL-6 and TNF-α)
in the recurrence group were significantly higher
than those in the non-recurrence group (p<0.05),
and the level of stress response factor (MDA) in the
recurrence group was also significantly higher than
that in the non-recurrence group (p<0.05), while the
SOD level and total antioxidant capacity in the recurrence group were significantly lower than those
in the non-recurrence group (p<0.05) (Table 2).
JBUON 2019; 24(4): 1668

Before surgery and at 1 month after surgery
and 6-month and 1-year follow-up, the mean serum
p53 antibody index was 15.6±1.6, 6.7±0.6, 7.3±0.7
and 7.1±0.6, respectively in the non-recurrence
group, and 15.5±1.5, 6.8±0.6, 13.2±0.9 and 18.9±2.9
respectively in the recurrence group. It can be seen
that at 6-month and 1-year follow-up, the serum
p53 antibody index in the recurrence group was
obviously higher than that in the non-recurrence
group (t=32.727 and 25.201, p<0.05) (Figure 1).
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Analysis of risk factors for postoperative recurrence of and serum p53 antibody index in the recurrence
esophageal cancer
group at 1-year follow-up
The postoperative recurrence time of esophAccording to the univariate and multivariageal cancer was negatively correlated with the
ate logistic regression analyses of risk factors for
levels of FBG, TC, insulin resistance, hs-CRP and
postoperative recurrence of esophageal cancer,
serum p53 antibody index (p<0.05), while it was
age above 60 years, history of smoking and drinkpositively correlated with the SOD level (p<0.05)
ing, complicated hypertension, hyperlipidemia
(Figures 2-7).
and diabetes mellitus were relevant risk factors
for postoperative recurrence of esophageal cancer,
and complicated hypertension, hyperlipidemia and Discussion
diabetes mellitus were independent risk factors for
The most important clinical symptom of espostoperative recurrence of esophageal cancer (Taophageal cancer is progressive dysphagia and its
bles 3 and 4).
Correlation analysis of postoperative recur- morbidity rate is highest in central China, especialrence time of esophageal cancer with glucose-li- ly Henan and Hebei, and it also occurs frequently
pid metabolism indices, insulin resistance indices, in Jiangsu and Shanxi. High morbidity rates of
inflammation-related indices, stress-related indices esophageal cancer seriously affect the quality of

Table 3. Univariate analysis of risk factors for postoperative recurrence of esophageal cancer
Item

Non-recurrence group

Recurrence group

x2

p

Male

26

25

0.054

0.816

Female

14

15

Above 60

11

25

9.899

0.002

Within 60

29

15

Yes

7

19

8.205

0.004

No

33

21

Yes

8

19

6.765

0.009

No

31

21

Yes

13

26

8.455

0.004

No

27

14

Yes

8

25

14.907

0.000

No

32

15

Yes

7

16

4.943

0.026

No

33

24

Gender

Age (years)

Smoking

Drinking

Complicated hypertension

Complicated hyperlipidemia

Complicated diabetes mellitus

Table 4. Multivariate logistic regression analysis of risk factors for postoperative recurrence of esophageal cancer
Item

β

SE

W

OR

p

95%CI

Age above 60 years

0.145

0.390

0.139

0.211

0.709

0.539-2.478

Smoking

0.423

0.328

1.663

0.354

0.197

0.803-2.903

Drinking

0.328

0.371

0.982

0.281

0.459

0.619-2.624

Complicated hypertension

1.966

0.454

18.781

7.135

0.000

2.933-17.358

Complicated hyperlipidemia

1.605

0.382

17.717

4.972

0.000

2.354-10.490

Complicated diabetes mellitus

1.049

0.440

5.646

2.853

0.017

1.20-16.773

JBUON 2019; 24(4): 1669

1670

Recurrence after radical surgery for esophageal cancer

Figure 2. Correlation analysis between postoperative recurrence time of esophageal cancer and FBG level. The postoperative recurrence time of esophageal cancer is negatively correlated with the FBG level (p<0.05).

Figure 5. Correlation analysis between postoperative recurrence time of esophageal cancer and hs-CRP level. The
postoperative recurrence time of esophageal cancer is negatively correlated with the hs-CRP level (p<0.05).

Figure 3. Correlation analysis between postoperative
recurrence time of esophageal cancer and TC level. The
postoperative recurrence time of esophageal cancer is negatively correlated with the TC level (p<0.05).

Figure 6. Correlation analysis between postoperative recurrence time of esophageal cancer and SOD level. The
postoperative recurrence time of esophageal cancer is positively correlated with the SOD level (p<0.05).

Figure 4. Correlation analysis between postoperative recurrence time of esophageal cancer and insulin resistance
level. The postoperative recurrence time of esophageal
cancer is negatively correlated with the insulin resistance
level (p<0.05).

Figure 7. Correlation analysis between postoperative recurrence time of esophageal cancer and serum p53 antibody
index. The postoperative recurrence time of esophageal cancer is negatively correlated with the serum p53 antibody
index (p<0.05).
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life of patients after onset, leading to emaciation
and malnutrition in the early stage and tumor cachexia occurs earlier than in other malignant tumors [7]. Surgical treatment is the first therapeutic
choice, but recurrences occur in more than 40% of
the patients within 2 years after radical surgery of
esophageal cancer [8]. A previous study [9] has suggested that the morbidity rate of esophageal cancer
is positively correlated with age. Currently, more
authors believe that the incidence of esophageal
cancer is related to genetic factors, environmental
factors and diet. With the increase of age, the risk
of diabetes mellitus, hyperlipidemia and insulin resistance are significantly increased [10]. However,
the correlations of glucose-lipid metabolism, insulin resistance, inflammatory and stress responses
with postoperative recurrence of esophageal cancer
have not been studied yet.
In the present study, the comparison of glucoselipid metabolism, insulin resistance and inflammatory and stress responses between the recurrence
group and the non-recurrence group showed that,
at 1-year follow-up after surgery, the levels of glucose-lipid metabolism indices (FBG, 2hPBG, TG and
TC) in the recurrence group were all significantly
higher than those in the non-recurrence group, and
the insulin resistance in the recurrence group was
significantly greater than that in the non-recurrence group. At 1-year follow-up after surgery, the
levels of inflammatory factors (hs-CRP, IL-6 and
TNF-α) in the recurrence group were significantly
higher than those in the non-recurrence group, and
the level of stress response factor (MDA) in the recurrence group was also significantly higher than
that in the non-recurrence group, while the SOD
level and total antioxidant capacity in the recurrence group were significantly lower than those
in the non-recurrence group, indicating that the
patients with postoperative recurrence of esophageal cancer have increased blood glucose and lipid
levels, insulin resistance and enhanced inflammatory and stress responses in the body. Moreover,
the variation trend of serum p53 antibody index at
different observation time points (before surgery,
1 month after surgery, and 6-month and 1-year follow-up) revealed that at 6-month and 1-year followup, the serum p53 antibody index in the recurrence
group was obviously higher than that in the nonrecurrence group, suggesting that the serum p53
antibody index is significantly increased in patients
with postoperative recurrence of esophageal cancer. In the analysis of risk factors for postoperative
recurrence of esophageal cancer it was found that
the complicated hypertension, hyperlipidemia and
diabetes mellitus were relevant and independent
risk factors for postoperative disease recurrence.
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Finally, at 1-year follow-up, the postoperative recurrence time of esophageal cancer was negatively
correlated with the levels of FBG, TC, insulin resistance, hs-CRP and serum p53 antibody index,
while it was positively correlated with the SOD
level.
In recent years, insulin resistance has become
a research hotspot in the occurrence and development of malignant tumors and evaluation of prognosis [11]. Zhang et al. [12] have confirmed hat the
abnormal insulin level and abnormal glucose metabolism reduce the insulin sensitivity and result
in uncontrolled cell proliferation and differentiation, thus causing malignant transformation. At
the same time, the levels of lipid metabolism factors, such as G peptide, leptin [13] and adiponectin
[14] will be abnormal due to the abnormal lipid
metabolism, which will lead to increased activity
of adipocyte-specific hormonal protein and enhanced aseptic inflammatory response in the body
[15], ultimately causing malignant transformation
of prostate tissue cells [16]. In addition, the p53
gene is a cancer suppressor in the normal body
[17], and p53 mutation exists in more than 50%
of non-small cell lung cancer and more than 80%
of small cell lung cancer [18]. After p53 mutation,
the p53 protein will be accumulated in vivo, which
leads to autoimmune response in the form of target antigen [19], thereby producing the serum
p53 antibody [20]. The p53 antibody index used
in this study effectively reflects the p53 mutation
in vivo.

Conclusions
The complicated hypertension, hyperlipidemia
and diabetes mellitus are relevant and independent risk factors for postoperative recurrence of esophageal cancer. Earlier postoperative recurrence
time corresponds to higher levels of FBG, insulin
resistance index and TC, and stronger inflammatory and oxidative stress responses. At the same
time, the changes in the p53 level offer a certain
guidance value in predicting the postoperative
recurrence.
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