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Abstract: Objective: To investigate the effects of laparoscopic radical surgery on the treatment of colorectal cancer
(CRC) and explore the correlations of vascular endothelial growth factor (VEGF) and transforming growth factor-f1
(TGF-B1) with prognosis. Methods: The clinical data of 210 patients with CRC admitted to the Yantai Zhifu Hospital
from February 2015 to February 2018 were analyzed retrospectively. Among them, 110 patients were treated with
laparoscopic radical surgery and assigned to the observation group, and the rest 100 patients were treated with
routine open surgery and included in the open group. The two groups were compared in terms of operation time
(OT), intraoperative blood loss (IBL), postoperative exhaust time (PET), length of hospital stays (LOS) and incidence
of complications. Patients were also followed up for 3 years to count their survival rates. Serum expression levels
of VEGF and TGF-B1, detected by enzyme-linked immunosorbent assays (ELISAs), were compared before and af-
ter treatment, and their correlations with patients’ clinicopathological data and prognosis were analyzed. Results:
Compared with the open group, patients in the observation group had longer OT, but lower IBL, PET, LOS, and overall
incidence of complications. In the observation group, VEGF and TGF-B1 expression after treatment was remarkably
lower than that before treatment and that in the open group. A 3-year survival rate of 80.0% was observed in the
observation group. Univariate analysis showed that serum VEGF and TGF-B1 expression levels were closely related
to Dukes staging and lymph node metastasis (LNM) (P<0.05). The Log-Rank test showed that the survival rate of pa-
tients with high VEGF and TGF-B1 expression was remarkably lower than that of those with low expression (P<0.05).
According to Cox model multivariate analysis, Dukes staging, LNM, surgical methods and high VEGF and TGF-f1
expression were all independent risk factors for the prognosis of CRC patients (P<0.05). Conclusion: Laparoscopic
radical surgery is effective and safe in treating CRC. VEGF and TGF-B1 are highly expressed in the serum of CRC
patients, and are closely related to the tumor staging, LNM and prognosis of patients, which are of great significance
for evaluating the condition and prognosis of CRC patients.
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Introduction

As a common malignant tumor of the digestive
tract, colorectal cancer (CRC) is one of the
major cancers causing death in the world [1, 2].
According to relevant epidemiological data,
there are 1.8 million new CRC cases and
881,000 deaths every year [3]. CRC has vari-
ous pathogenic factors, with predisposing fac-
tors including internal and external factors
such as high-fat diet, intestinal flora imbalance,

genetic factors and inflammatory bowel dis-
ease [4]. At present, this disease is mainly treat-
ed by surgery, chemotherapy, radiotherapy and
ablation [5]. Among them, laparoscopic radical
surgery, the most commonly used standard
radical method, is to insert a laparoscope
through a puncture to explore the patient’s
abdominal cavity, further determining tumor
location, removing the tumor and cleaning
lymph nodes [6, 7]. Although the treatment of
CRC is constantly updated and improved, the
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efficacy for patients with advanced CRC is still
unsatisfactory [8]. Therefore, exploring the
treatment and prognosis of CRC is conducive
to improving the prognosis of patients and is of
practical significance for reducing the mortality
rate of the disease.

Angiogenesis is a physiological process of
developing new blood vessels from pre-existing
vascular beds, which plays an important role in
tumor growth and progression [9]. As a growth
factor, vascular endothelial growth factor
(VEGF) can initiate and regulate angiogenesis
process [10]. Relevant reports have shown that
high VEGF expression is related to tumor
metastasis and poor survival in CRC patients
[11, 12]. Through regulating cells’ physiological
processes such as growth, differentiation and
apoptosis, transforming growth factor-f1 (TGF-
1) mediates the mechanism of tumor progres-
sion [13]. TGF-B1 is closely related to lymphan-
giogenesis in CRC, and targeted inhibitors
against it may be helpful for treating CRC and
other malignant tumors [14, 15]. There is a
certain relationship between VEGF and TGF-31
in tumor microenvironment. TGF-B1 in tumors
promotes neutrophils to differentiate into a
tumor-promoting phenotype, further making
neutrophils express VEGF and other factors to
support tumor expansion [16].

In this study, the effects of laparoscopic radical
surgery on treating CRC and the correlations of
VEGF and TGF-B1 with CRC patients’ prognoses
were mainly explored.

Materials and methods
General information

A total of 210 patients with CRC admitted to
the Yantai Zhifu Hospital from February 2015
to February 2018 were enrolled in this study
and their clinical data were retrospectively
studied. Of them, 110 cases were treated by
laparoscopic radical surgery and assigned to
the observation group, and the rest 100
patients were treated by routine open surgery
and included in the open group. Among them,
60 males and 50 females (average age
56.93+17.10 years) were in the observation
group, whereas 59 males and 41 females
(average age 54.61+13.58 years) were in the
open group. This study was approved by the
ethics committee of our hospital. The subjects
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and their guardians were informed of this study
and signed the fully informed consent form.

Inclusion and exclusion criteria

Inclusion criteria: Those diagnosed with CRC by
laboratory and pathological examinations [177];
those aged between 18 and 75 years; those
with complete medical records; those with nor-
mal communication and cognitive abilities;
those who could complete the 3-year follow-up;
those eligible for Dukes staging.

Exclusion criteria: Those complicated with
other malignant tumors; those with tumor rup-
ture or metastasis of tumor cells during sur-
gery; those with ascites and/or abdominal
inflammation; those with a history of major
abdominal surgery; those complicated with
dysfunction of vital organs and/or immune sys-
tem diseases; those with contraindications to
laparoscopic radical surgery or routine open
surgery; those with peritoneal and/or pelvic
metastasis.

The inclusion criteria were applicable to both
the open and observation groups.

Follow-ups

Through interviews, telephone interviews and
medical records inquiry, 3-year follow-ups
were conducted on patients in the observation
group once every three months, to record their
survival condition or disease progression.
Overall survival (OS) was the period from diag-
nosis to death or the last follow-up date.

Therapeutic methods

Patients in both groups strictly followed the
principle of tumor-free, and rectal cancer sur-
gery followed the principle of total mesorectal
excision.

Those in the open group were given routine
open surgery. Endotracheal intubation and gen-
eral anesthesia were conducted at first,
and then a surgical incision was determined
according to tumor location. After the abdomi-
nal cavity was probed, superior and inferior
intestinal tubes of the tumor and the corre-
sponding root of mesenteric vessels were ligat-
ed. Next, the intestinal tubes were freed, the
mesenterium and intestinal tubes were ligated,
and the surrounding lymph nodes were dissect-

Am J Transl Res 2021;13(11):12887-12896



Application of laparoscopic radical resection in colorectal tumors

ed. The bowel was severed 5 cm away from the
tumor, and end-to-end or end-to-side anasto-
mosis was performed. Finally, the abdominal
cavity was rinsed, drained, and closed.

Those in the observation group were given lap-
aroscopic radical surgery. At first, endotracheal
intubation and general anesthesia were con-
ducted to construct pneumoperitoneum. With
the pressure kept at about 13 mmHg, the
endoscopic probe and related instruments
were placed. After the separation of the corre-
sponding intestinal segments by radical surgi-
cal methods, the blood vessels were ligated,
and the tumor-draining lymph nodes were
cleaned. After that, a longitudinal incision with
a length of about 4 cm was made on the dis-
eased side to take out the diseased intestinal
segments. Next, the drainage tube was placed,
and the incision was closed. Different radical
surgical methods were adopted according to
the patients’ conditions. Dixon operation was
adopted if the tumor location was high and the
anus could be preserved. Miles operation was
adopted if the tumor was located below the
peritoneal reflection and close to the anal mar-
gin, and the anus could not be preserved.
Hartmann operation was adopted if general
conditions were poor and the patients could
not tolerate Miles operation, or if the patients
suffered from acute intestinal obstruction and
could not receive Dixon operation.

After surgery, the patients in both groups were
given symptomatic treatment (analgesia, fluid
infusion and anti-infection) and routine nurs-
ing.

Detection methods

Before and one month after treatment, elbow
venous blood (5 mL) was collected from the
subjects in the observation group after an
8-hour fasting in the early morning. Placed in
coagulation promoting tubes, the blood was
transferred to new test tubes and then
centrifuged at 1500xg and 4°C for 10 min.
After that, the supernatant was collected and
placed at -80°C for subsequent detection.
VEGF and TGF-B1 expression in serum was
detected by enzyme-linked immunosorbent
assays (ELISAs), with the operation process
strictly following human VEGF ELISA Kits
and human TGF-B1 ELISA kits (Xuanke
Biotechnology Co., Ltd., Shanghai, China,
H-KMLJh311550, XK-SJH-1113) [18]. Finally,
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VEGF and TGF-B1 concentrations were ana-
lyzed by a spectrophotometer (ZEPING Bio-
science & Technologies Co., Ltd., Beijing, China,
UV5Nano).

Statistical analysis

GraphPad Prism 7 was used for data analysis
and image rendering. The enumeration data
were expressed as number of cases/percent-
age (n/%), and a chi-square test was used for
comparison between groups. A chi-square test
with correction for continuity was adopted
when the theoretical frequency in the chi-
square test was less than 5. The measure-
ment data, recorded as mean = SEM, were
compared by an independent samples t test
between groups. The survival of patients was
analyzed with a Log-Rank test. Multivariate Cox
regression analysis was adopted for analyzing
the risk factors affecting the prognosis of CRC
patients. When P<0.05, the difference is con-
sidered statistically significant.

Results
General information

The open group and observation group were
not significantly different in age, gender, Dukes
staging, lymph node metastasis (LNM), tumor
sites, tumor size, degree of differentiation,
tumor types, educational backgrounds, place
of residence and types of surgery (P>0.05)
(Table 1).

Surgical indicators

Surgical indicators in both groups were evalu-
ated and recorded. The operation time (OT),
intraoperative blood loss (IBL), postoperative
exhaust time (PET) and length of hospital
stays (LOS) in observation group were 177.29+
26.54 min, 131.05+11.36 mL, 25.53+4.97 h
and 10.104+2.43 d, respectively. The four indi-
cators in the open group were 117.88+20.99
min, 153.85+10.88 mL, 38.41+7.33 h and
13.63+3.79 d, respectively. The OT was longer
but the other three indicators were remarkably
lower in the observation group as compared
with the open group (P<0.05) (Figure 1).

Complications
The number of patients suffering from compli-

cations was recorded in both groups. In the
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Table 1. Baseline data of open and observation groups [n (%), mean + SD]

Factors n  Open group (n=100) Observation group (n=110)  x%/t P
Age (Years) 210 54.61+13.58 56.93+17.10 1.082 0.281
Gender 0.651 0.515
Male 119 59 (59.00) 60 (54.55)
Female 91 41 (41.00) 50 (45.45)
Dukes staging 1.751 0.417
A 29 15 (15.00) 14 (12.73)
B 87 45 (45.00) 42 (38.18)
C 94 40 (40.00) 54 (49.09)
Lymph node metastasis 0.782 0.377
Yes 97 43 (43.00) 54 (49.09)
No 113 57 (57.00) 56 (50.91)
Tumor sites 1.833 0.608
Right half colon 44 19 (19.00) 25 (22.73)
Left half colon 13 8 (7.27)
Transverse colon 46 25 (25.00) 21 (19.09)
Rectum 107 51 (51.00) 56 (50.91)
Tumor size (cm) 210 4.01+1.28 3.88+1.54 0.662 0.509
Degree of differentiation 1.259 0.533
High 2 1(0.91)
Moderate 184 85 (85.00) 99 (90.00)
Poor 24 14 (14.00) 10 (9.09)
Tumor types 2.147 0.342
Papillary adenocarcinoma 95 40 (40.00) 55 (50.00)
Tubular adenocarcinoma 68 35 (35.00) 33(30.00)
Mucinous adenocarcinoma 47 25 (25.00) 22 (20.00)
Educational backgrounds 3.375 0.185
Primary school 45 25 (25.00) 20 (18.18)
Middle school 125 53 (53.00) 72 (65.45)
University and above 40 22 (22.00) 18 (16.37)
Place of residence 1.387 0.239
Countryside 94 49 (49.00) 45 (40.91)
City 116 51 (51.00) 65 (59.09)
Types of surgery 5.885 0.318
Radical surgery of right half colon 40 16 (16.00) 24 (21.82)
Radical surgery of left half colon 19 11 (11.00) 8(7.27)
Radical surgery of transverse colon 44 24 (24.00) 20 (18.18)
Dixon operation 61 25 (25.00) 36 (32.73)
Miles operation 39 22 (22.00) 17 (15.45)
Hartmann operation 7 5 (4.55)

observation group, the number of cases suffer-
ing from incision infection, anastomotic bleed-
ing, anastomotic fistula, intestinal obstruction
and pulmonary infection was 1, 2, 3, 2 and 1,
respectively, while that in the open group was
10, 5, 5, 3 and 5, respectively. The observation
group had a significantly lower overall incidence
of complications than the open group (8.19%
vs. 28.00%) (Table 2).
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VEGF and TGF-B1 expression before and after
treatment

VEGF expression before and after treatment
was 222.73+20.67 pg/mL and 119.3+16.21
pg/mL, respectively in the observation group,
while that in the open group was 218.42+
20.31 pg/mL and 159.32+18.61 pg/mL,
respectively. Before treatment, VEGF and TGF-
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Table 2. Complications [n (%)]

Open group Observation group

Categories x?value P value

(n=100) (n=110)

Incision infection 10 (10.00) 1(0.91) - -
Anastomotic bleeding 5 (5.00) 2(1.82) - -
Anastomotic fistula 5 (5.00) 3(2.73) - -
Intestinal obstruction 3 (3.00) 2(1.82) - -
Pulmonary infection 5 (5.00) 1(0.91) - -
Total 28 (28.00) 9 (8.19) 14.174 <0.001
A =1 Control group B =/ Control group

=1 Observation group =1 Observation group
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Figure 2. VEGF and TGF-B1 expression before and after treatment. A. In the
observation group, VEGF expression after treatment was remarkably lower
than that before treatment and that in the open group. B. In the observation
group, TGF-B1 expression after treatment was remarkably lower than that
before treatment and that in the open group. Note: ““indicates P<0.01.
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B1 were not significantly dif-
ferent between the two gro-
ups (P>0.05). In both groups,
the expression of VEGF and
TGF-B1 was reduced signifi-
cantly after treatment (P<
0.05). After treatment, VEGF
and TGF-B1 expression was
remarkably lower in the ob-
servation group compared
with that in the open group
(P<0.05) (Figure 2).

Correlations of VEGF and
TGF-B1 with clinical param-
eters of patients undergoing
laparoscopic radical surgery

With the median value of
serum VEGF and TGF-p1
expression of patients under-
going laparoscopic radical
surgery as the critical value
(VEGF: 217.28 pg/mL, TGF-
B1: 298.51 pg/mL), the pa-
tients were divided into high
and low expression groups, to
evaluate the correlation of
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Table 3. Correlation of VEGF with pathological data [n (%)]

Low VEGF expression

High VEGF expression

Factors (n=55) (n=55) x?value  Pvalue
Age (Years) 2.465 0.116
<60 68 38 (69.09) 30 (54.55)
>60 42 17 (30.91) 25 (45.45)
Gender 1.320 0.251
Male 60 27 (49.09) 33 (60.00)
Female 50 28 (50.91) 22 (40.00)
Dukes staging 10.836 0.004
A 14 7 (12.73) 7 (12.73)
B 42 29 (52.73) 13 (23.64)
C 54 19 (34.54) 35 (63.63)
Lymph node metastasis 11.786  <0.001
Yes 54 18 (32.73) 36 (65.45)
No 56 37 (67.27) 19 (34.55)
Tumor sites 1.471 0.689
Low rectum 22 9 (16.36) 13 (23.64)
Middle rectum 55 30 (54.55) 25 (45.45)
High rectum 15 8 (14.55) 7(12.73)
Sigmoid colon 18 8 (14.54) 10 (18.18)
Tumor size (cm) 1.533 0.216
<5 76 41 (74.55) 35 (63.64)
>5 34 14 (25.45) 20 (36.36)
Degree of differentiation 1.491 0.475
High 1 0 (0.00) 1(1.82)
Moderate 99 51 (92.73) 48 (87.27)
Poor 10 4 (7.27) 6 (10.91)
Tumor types 1.212 0.546
Papillary adenocarcinoma 55 25 (45.45) 30 (54.55)
Tubular adenocarcinoma 33 17 (30.91) 16 (29.09)
Mucinous adenocarcinoma 22 13 (23.64) 9 (16.36)

their high and low expression with the patients’
clinical parameters. According to the univariate
analysis, serum VEGF and TGF-B1 expression
was closely related to Dukes staging and LNM
(P<0.05), but not to age, gender, tumor sites,
tumor size, degree of differentiation and tumor
types (P<0.05) (Tables 3, 4).

Survival analysis of patients undergoing lapa-
roscopic radical surgery

All the 110 cases in the observation group were
followed up for 3 years, and all of them suc-
cessfully completed the follow-ups. The overall
survival rate was 80.0% (88/110). The median
value of serum VEGF and TGF-B1 expression
was taken as the critical value (VEGF: 217.28
pg/mL, TGF-B1: 298.51 pg/mL), to evaluate the
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correlation of their high and low expression
with the patients’ 3-year survival. The data
showed that the survival rate of patients with
high expression of VEGF and TGF-B1 was
significantly lower than that of patients with
low expression (P<0.05). According to the
Multivariate Cox regression analysis, Dukes
staging (P=0.007), LNM (P=0.039), surgical
methods (P=0.035) and high VEGF (P<0.001)
and TGF-B1 (P<0.001) expression were inde-
pendent risk factors for the prognosis of CRC
patients (Figure 3 and Table 5).

Discussion
CRC is the third most common malignant tumor

around the world, with a mortality rate of
approximately 10% of all cancer-related death
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Table 4. Correlation of TGF-B1 with pathological data [n (%)]

Low TGF-B1 expression High TGF-B1 expression

Factors (n=55) (n=55) x?value Pvalue
Age (Years) 0.154 0.695
<60 68 35 (63.64) 33 (60.00)
>60 42 20 (36.36) 22 (40.00)
Gender 3.667 0.056
Male 60 25 (45.45) 35 (63.64)
Female 50 30 (54.55) 20 (36.36)
Dukes staging 20.952 <0.001
A 14 10 (18.18) 4(7.27)
B 42 30 (54.55) 12 (21.82)
C 54 15 (27.27) 39 (70.91)
Lymph node metastasis 24590 <0.001
Yes 54 14 (25.45) 40 (72.73)
No 56 41 (74.55) 15 (27.27)
Tumor sites 15.758 0.001
Low rectum 22 19 (34.55) 3(5.45)
Middle rectum 55 25 (45.45) 30 (54.55)
High rectum 15 5(9.09) 10 (18.18)
Sigmoid colon 18 6 (10.91) 12 (21.82)
Tumor size (cm) 1.533 0.216
<5 76 41 (74.55) 35 (63.64)
>5 34 14 (25.45) 20 (36.36)
Degree of differentiation 1.410 0.494
High 1 0 (0.00) 1(1.82)
Moderate 99 49 (89.09) 50 (90.91)
Poor 10 6 (10.91) 4(7.27)
Tumor types 3.382 0.184
Papillary adenocarcinoma 55 32 (58.18) 23 (41.82)
Tubular adenocarcinoma 33 15 (27.27) 18 (32.73)
Mucinous adenocarcinoma 22 8 (14.55) 14 (25.45)
A B ing even in developed coun-
e e e i S tries [21, 22]. Therefore, it is
s s of great value to study the
% % treatment and prognosis of
E 501 log-rank:P=0.021 E 50 log-rank:P=0.004 CRC for improving CRC pa-
é —— VEGF ($217.28 pg/imL) g_"a —— TGF-B1 (£298.51 pgimL) tients’ survival outcomes.
VEGF (>217.28 pg/mL) TGF-B1 (>298.51 pg/mL)
ot - - - 4'u ot p " - - First, we evaluated the effica-

Time (month) Time (month)

Figure 3. Correlation of serum VEGF and TGF-B1 expression with 3-year OS.
A. The survival rate of patients with high expression of VEGF was significantly
lower than that of patients with low expression. B. The survival rate of pa-
tients with high TGF-B1 expression was significantly lower than that of pa-
tients with low expression.

worldwide [19, 20]. With unsatisfactory progno-
sis, its incidence and mortality rate are still ris-
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cy of laparoscopic radical sur-
gery in the treatment of CRC.
The observation group had
significantly longer operation
time but lower values of intra-
operative blood loss, postop-
erative exhaust time and
length of hospital stays than

the open group, indicating that laparoscopic
radical surgery takes relatively long time, but it
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Table 5. Univariate and multivariate Cox regression analysis

) Univariate Multivariate
Indicators
HR (95% Cl) P HR (95% CI) P

Age 0.974 (0.935-1.022) 0.289

Gender 0.989 (0.960-1.004) 0.150

Dukes staging 7.512 (1.935-29.318) 0.005 1.889 (0.341-11.256) 0.007
Lymph node metastasis 4.846 (1.462-16.574) 0.013 1.265 (0.109-9.054) 0.039
Tumor sites 1.455 (0.775-2.612) 0.264

Tumor size 3.081 (0.915-10.456) 0.073

Degree of differentiation 0.422 (0.147-1.122) 0.104

Tumor types 0.654 (0.347-1.269) 0.218

Surgical methods 3.945 (1.032-15.241) 0.044 3.652 (1.087-12.335) 0.035
VEGF 1.845 (1.301-1.766) 0.031 2.610 (1.575-4.226) <0.001
TGF-B1 4.844 (1.467-16.351) 0.012 4.039 (1.668-9.783) <0.001

has a significant advantage in promoting the
recovery of patients. Similarly, the study by Tan
and others [23] shows that, for patients with
stage IV CRC, laparoscopic radical surgery
takes remarkably longer time than open sur-
gery, but the indicators of the former, such as
intraoperative blood loss, exhaust time and
LOS, are significantly lower. Reasons for the
above advantages are that compared with tra-
ditional open surgery, laparoscopic radical sur-
gery has a clearer visual field (which is eff-
ective in protecting blood vessels) and smaller
incision (which is conducive to postoperative
recovery) [24]. In terms of safety, the observa-
tion group had a significantly lower overall inci-
dence of complications (8.19%). This suggests
that laparoscopic radical surgery is remarkably
safer than routine open surgery. Based on the
above data, laparoscopic radical surgery is
remarkably superior to routine open surgery in
efficacy and safety.

Besides, VEGF and TGF-B1 expression before
and after treatment in both groups as well as
its correlation with the prognosis of CRC
patients were evaluated. After treatment,
VEGF and TGF-B1 expression decreased signifi-
cantly in both groups, and the expression was
remarkably lower in patients undergoing lapa-
roscopic radical surgery than those undergoing
routine open surgery. This demonstrates that
laparoscopic radical surgery is more conducive
to reducing their expression in patients. After
that, their clinical significance for the prognosis
of patients undergoing laparoscopic radical
surgery was studied. Serum VEGF and TGF-B1
expression was closely related to the Dukes
staging and LNM of CRC patients, but not
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remarkably correlated with age, gender, tumor
sites, tumor size and degree of differentiation.
According to Xu and others [25], serum VEGF
expression in CRC patients is related to Dukes
staging and LNM, which is consistent with our
research results. And the study by Zhu and oth-
ers [26] shows that high TGF-B1 expression in
CRC cytoplasm and matrix is closely related
to Dukes staging and LNM, which is also si-
milar to our research results. All the above
studies indicate that VEGF and TGF-B1 may be
prognostic indicators of CRC patients, but fur-
ther verification is warranted. In terms of prog-
nosis, the observation group had a 3-year sur-
vival rate of 80.0%, similar to the findings of
Nowakowski and others [27]. The Log-Rank
test showed that compared with those with low
VEGF and TGF-B1 expression, the survival rate
of patients with high expression was remark-
ably lower. This indicates that high VEGF and
TGF-B1 expression signifies the poor prognosis
of CRC. Mohamed and others [28] have also
pointed out that high VEGF expression is relat-
ed to the poor prognosis of CRC patients. Wang
and others [29] have confirmed that TGF-1
can be activated by E26 transformation specif-
ic (ETS) homologous factors, thus promoting
the malignant development of CRC. Finally, Cox
model multivariate analysis was conducted for
further evaluation. The results showed that
Dukes staging, LNM, surgical methods and
high VEGF and TGF-B1 expression were inde-
pendent risk factors affecting the prognosis of
CRC patients.

The innovation of this study is that the effects
of laparoscopic radical surgery on treating CRC
have been evaluated, and that the correlations
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of VEGF and TGF-B1 with CRC patients’ progno-
ses have been analyzed. Our study has con-
firmed that laparoscopic radical surgery is
markedly effective in treating CRC, and that
high VEGF and TGF-B1 expression signifies the
poor prognosis of CRC. However, this study
still needs to be improved. First, the effect of
laparoscopic radical surgery on the long-term
outcome of CRC patients can be supplement-
ed. Second, the underlying mechanisms of
VEGF and TGF-B1 affecting the patients’ prog-
noses can be explored. Finally, the sample size
can be enlarged to further improve the accura-
cy of experimental results.

In summary, laparoscopic radical surgery is
effective and safe in treating CRC. Additionally,
with high expression profiles in patients with
CRC, VEGF and TGF-B1 can predict the tumor
staging, LNM and prognosis of patients to a
certain extent, which is conducive to evaluating
the condition and prognosis of patients.
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