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Article Info Abstract

@ The purpose of this study was to explore the correlation between additional surgery and the clinicopathologi-
m cal characteristics of colorectal cancer, as well as its impact on patient prognosis. A total of 119 patients with

early colorectal cancer were selected and divided into an additional surgery group (28 cases) and a non-ad-
ditional surgery group (91 cases). According to the tumor size, the patients were further divided into a large
diameter group (54 cases, d>1 cm and <2 cm) and a small diameter group (65 cases, d<1 cm). The clinical
Received: January 02, 2024 and pathological characteristics as well as the prognosis of the patients were statistically analyzed. The results
Accepted: February 25, 2024 showed that infiltration type, depth of infiltration, and tumor size were correlated with additional surgery
Published: February 29, 2024 (P<0.05). Infiltration type and depth of infiltration were closely related to additional surgery. Differentiation
degree, infiltration type, and depth of infiltration were correlated with tumor diameter. Infiltration type was
closely related to tumor size. Age, depth of infiltration, and tumor size were correlated with patient survival
rates. Infiltration type and depth of infiltration were closely related to patient survival rate (P<0.05). They
were independent risk factors affecting patient prognosis. The 5-year disease-free survival rates were 73.33%
and 72.5%, respectively, with no statistically significant difference. Infiltration type and depth of infiltration
were independent risk factors for recurrence in colorectal cancer patients, while depth of infiltration was an
independent risk factor for the 5-year survival rate after surgery. They can be used to predict the prognosis of
colorectal cancer and guide clinical treatment as a supplement to the traditional staging of colorectal cancer.
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1. Introduction Colorectal cancer is a common malignant tumor in our
Colorectal cancer, also known as colon cancer, rectal country, and in recent years, the incidence and mortality

cancer, or colon cancer, is the growth of cancerous cells rates of this disease have shown a significant increase

in the colon or rectum (part of the large intestine). This di- trend [1]. Studies have indicated that if colorectal cancer

sease occurs due to the abnormal growth and proliferation is detected early, patients can achieve a good prognosis,

of cells. These cells can spread to other tissues of the body ~ with a 5-year survival rate exceeding 90.00% [2]. There-

(metastasize) or multiply in them. The signs and symp- fore, early detection of early-stage colorectal cancer and

toms of this disease can include things such as blood in the  the development of more reasonable surgical approaches

stool (hematochezia), changes in bowel movements and are crucial for improving the prognosis of patients with

bowel movements, weight loss, and constant fatigue [1]. colon cancer. This study selected 119 cases of early-stage
Most Colorectal cancers are caused by lifestyle factors  colorectal cancer patients as the research subjects, aiming

and aging, and a few cases are caused by inherited gene- to further enhance the clinical efficacy of colorectal cancer

tic disorders. Risk factors include things like diet, obesity, through a retrospective analysis of the pathological data

smoking, and lack of physical activity. Dietary factors after endoscopic resection or additional surgical treatment

that increase the risk of this disease include consumption in our hospital.

of red meat and processed meats, as well as high alcohol

consumption. Another risk factor is inflammatory bowel 2. Materials and methods

disease, which includes things like Crohn's disease and 2.1. General clinical data

ulcerative colitis. Some of the hereditary conditions that Patients with early-stage colorectal cancer admitted to our

cause colon cancer are cases such as familial adenomatous  hospital from January 2017 to January 2022 were selected.

polyps and hereditary non-polyposis colon cancer; But

these include less than five percent of cases. This disease  2.1.1. Inclusion criteria

usually starts with a benign tumor that turns into cancer (1) Meeting the clinical diagnostic criteria for ear-

over time [1,2]. ly-stage colorectal cancer in the "Chinese Consensus on
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Screening, Diagnosis, and Treatment of Early Colorectal
Cancer and Precancerous Lesions", confirmed as early-
stage colorectal cancer by pathological examination; é
TNM staging is stage I-1Ib, with no lymph node or distant
metastasis; Lesions are limited to the mucosa or sub-
mucosa; (4) Age > 18 years; (5) Tumor diameter < 2.0 cm.

2.1.2. Exclusion criteria

(1) Concurrent other malignant tumors; (2) Concurrent
liver and kidney dysfunction and coagulation disorders;

Lesions invading the muscularis propria; Incom-
plete medical records.

According to the inclusion and exclusion criteria, a
total of 119 patients with early-stage colorectal cancer
were included in this study and treated with endoscopic
submucosal dissection. According to the above criteria,
72 males and 47 females were included; age ranged from
41 to 73 years with an average of (54.16+£6.57) years;
tumor diameter ranged from 0.6 to 3.0 cm with an ave-
rage of (2.35+0.21) cm; lesion locations included rectum
(38 cases), sigmoid colon (32 cases), cecum (26 cases),
ascending colon (15 cases), descending colon (5 cases),
and transverse colon (3 cases). For all patients with re-
currence or metastasis, confirmation was made through
Doppler ultrasound, CT, MR, colonoscopy, or pathologi-
cal examination during reoperation. Clinical staging was
performed according to the 8th edition of the Internatio-
nal Union Against Cancer (UICC) and the American Joint
Committee on Cancer (AJCC) tumor TNM staging criteria
published in 2019. This study was approved by the Hospi-
tal Ethics Committee, and all patients were properly infor-
med and provided written informed consent.

2.1.3. Grouping criteria

(1) Patients were divided into the additional surgery
group (28 cases) and the non-additional surgery group (91
cases) based on whether additional surgery was performed
after the initial procedure. (2) Patients were divided into
the large diameter group (54 cases, tumor diameter d>1
cm and <2 cm) and the small diameter group (65 cases,
tumor diameter d<I cm) based on the pathological analy-
sis results of tumor size postoperatively.

2.2. Examination methods

Patients signed informed consent forms for endoscopic
examination prior to the procedure. Early diagnosis was
performed using endoscopic ultrasonography. Patients
fasted for 8 hours before the examination, and bowel pre-
paration was done using a conventional polyethylene gly-
col electrolyte solution. The patient took the solution until
watery stools were passed. Observation was performed
after routine insertion of the endoscope, and after iden-
tifying the lesion site, the direct contact method, water
cushion method, or water insufflation method was used for
examination.

2.3. Surgical treatment methods

Preoperative preparation: All patients underwent colo-
noscopy and histopathological examination, and lymph
node and distant organ metastasis were ruled out. Chest
X-rays, CT scans of the liver and kidneys, coagulation
function tests, electrocardiograms, and other examina-
tions showed no abnormalities. Bowel preparation and
examination methods were the same as mentioned above.

Surgical procedures: After general anesthesia, the patient
underwent marking, submucosal injection, circumferential
precutting, en bloc resection of the lesion, and wound clo-
sure according to the standard procedure for endoscopic
submucosal dissection. The presence of residual tumor
tissue at the lateral margin and the basement, lymphovas-
cular invasion, and complete removal of the lesion were
observed.

2.4. Postoperative management and follow-up

After surgery, patients received fasting, hemostatic
fluid replacement, and preventive measures against infec-
tion. The diet was gradually restored based on the patient's
condition, and close monitoring of chest and abdominal
signs was performed. Patients were followed up for 1 year
postoperatively through telephone or outpatient visits.
Follow-up included repeat endoscopy, abdominal CT, and
chest X-ray to assess lymph node and distant organ metas-
tasis.

2.5. Statistical analysis

SPSS 21.0 was used for statistical analysis of the
data. The comparison of clinical and pathological factors
between groups was conducted using the chi-square test
or Likelihood Ratio correction. Multivariable logistic re-
gression analysis was performed on variables that showed
statistical significance. Kaplan-Meier method was used for
univariate analysis to calculate and plot survival curves,
and differences were assessed using the Log-rank test.
Variables with statistically significant differences were in-
cluded in the Cox proportional hazards regression model.
The significance level was set at a. = 0.05.

3. Results
3.1. Correlation between clinical and pathological fac-
tors with additional surgery

The univariate analysis shows that infiltration type,
infiltration depth, and tumor size have a correlation with
additional surgery, with all P<0.05. The results of the
multivariate Logistic regression analysis indicate that in-
filtration type (OR=1.944, 95% CI 1.651-2.289, P=0.048)
and infiltration depth (OR=15.37, 95% CI 2.908-23.452,
P=0.001) are closely related to additional surgery, both
with P <0.05, as shown in Table 1.

3.2. Correlation between clinicopathological factors
and tumor size

Univariate analysis showed that the degree of diffe-
rentiation, infiltration type and infiltration depth were
correlated with tumor diameter, all P<0.05. The results of
multivariate Logistic regression analysis showed that the
type of invasion (OR=12.16, 95% CI was 2.671-18.016,
P=0.001) was closely related to the tumor size, all P<0.05,
as shown in Table 2.

3.3. 5-year survival analysis

The results of univariate analysis in Table 3 showed
that age, depth of invasion, and tumor size were correlated
with patient survival, all P<0.05. The results of multiva-
riate Cox regression analysis in Table 4 showed that the
type and depth of invasion were closely related to the sur-
vival rate of patients, both P<0.05; they were independent
risk factors affecting the prognosis of patients.
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Table 1. Analysis of the correlation between additional surgery in colon cancer and clinical pathological factors.

Supplementary group Non-supplementary group "

Clinical pathological features N (n=28) (n=91) P
<60 58 13(22.41) 45(77.59)
A 0.052 0.814
£e >60 61 15(24.59) 46(75.41)
Male 72 16(22.22) 56(77.78)
Gend 0.237 0.648
ender Female 47 12(25.53) 35(74.47)
Protruding 51 12(23.53) 39(76.47)
General type Ulcer 62 14(22.58) 48(77.42) 0.631 0.371
Infiltration 6 1(16.67) 5(83.33)
. . High + medium differentiation 111 26(23.42) 85(76.58)
Differentiat . . 0.010 0.919
HHErentiaion 1 + undifferentiated 8 2(25.00) 6(75.00)
. . Adenocarcinoma 104 21(23.08) 83(76.92)
Histol 1 . . 3.036 0.081
istological type Mucinous adenocarcinoma and others 15  7(46.67) 8(53.33)
. Vi 76 18(23.68) 58(76.32)
Pitt 0.014 0911
fttype Vn 43 10(23.25) 33(76.75)
. EMR 30 10(33.33) 20(66.67)
S 1 method 2.347 0.105
Urgleal methods pop 89 18(20.22) 71(79.78)
rectum 38 12(31.58) 26(68.42)
ascending colon 15 5(33.33) 10(66.67)
Tumor location Sigmoid colon 32 11(34.38) 21(65.62) 0.785 0.249
descending colon 5 1(20.00) 4(80.00)
transverse colon 3 0(0.00) 3(100.00)
cecum 26 9(34.62) 17(65.38)
. >1 cm and <2 cm 54 21(38.89) 33(61.11) .
T 14.921 0.001
Hmor size <1em 65 7(3.08) 58(96.92)
Infiltration depth pT1+pT2 16 7(343.75) 9(56.25) 4.109 0.040"
Infiltration tvpe Vascular Infiltration 17 8(47.06) 9(52.94) 6.103 0.014"
typ Neural invasion 34 14(31.25) 20(68.75) 2.870 0.004"
Table 2. Correlation analysis between tumor size and clinicopathological factors in colorectal cancer.
Clinical pathological features N (I;::‘Sg:)diameter group (S;I;zlsl)diameter group 2 P
<60 58  26(44.82) 32(55.18)
A 0.117 0.732
&8¢ >60 61 28(45.90) 33(54.10)
Male 72 36(50.00) 36(50.00)
Gend 1.221 0.168
enaer Female 47 18(38.29) 29(61.71)
I 26 12(46.15) 14(53.85)
0-1la 32 14(43.75) 18(56.25)
Types 0-1Tb 52 23(44.23) 29(55.77) 0.668 0.955
o-llc 6 3(50.00) 3(50.00)
11 3 2(66.67) 1(33.33)
Differentiation High + me.dlum d}fferentlaﬂon 111 26(23.42) 85(76.58) 1631 0.001°
low + undifferentiated 8 2(25.00) 6(75.00)
. ) Adenocarcinoma 104  47(45.19) 57(54.81)
Histol 1t 0317 0.461
1stologicat bype Mucinous adenocarcinoma and others 15 7(46.67) 8(53.33)
. Vi 76  35(46.05) 41(53.95)
Pittype Vn 43 19(44.19) 24(55.81) 0112 0.783
. EMR 30 15(50.00) 15(50.00)
S 1 method 0.414  0.320
Hrereal metiods gsp 89 39(43.82) 50(56.18)
rectum 38 18(47.37) 20(52.63)
ascending colon 15 6(40.00) 9(60.00)
. Sigmoid colon 32 12(37.50) 20(62.50)
Tumor location . 1.013  0.192
descending colon 5 2(40.00) 3(60.00)
transverse colon 1(33.33) 2(66.67)
cecum 26 10(38.46) 16(61.54)
Infiltration depth  pT1+pT2 16 11(68.75) 5(31.25) 4.074 0.043"
. Vascular Infiltration 34 24 10 12.210 0.001"
Infiltration type . . "
Neural invasion 17 13 4 2.747  0.006
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Table 3. Univariate analysis of the 5-year survival rate of patients with colorectal cancer.

Clinical pathological features N Non-disease survival P Overall survival P
<60 30 79.31 82.75 .
Age 0.706 0.029
>60 25 78.69 68.85
Gender Male 367931 0.565 804 0.784
Female 19 83.1 88.6
I 18 853 87.7
0-IIa 27 82.6 84.3
Types 0-I1b 81.4 0.751 83.5 0.573
o-llc 3  80.6 82.3
111 79.3 80.9
. L High + medium differentiation 50 78.1 86.5
Differentiation ) U\ \ndifferentiated 5 766 0233 g4 0636
Hisological e mcarcinoma and o o753 Lo
others
. Vi 44 83.2 86.0
Pit type Vn 11 801 0.552 231 0.911
Surgical EMR 17 82.3 86.2
met%lods ESD 38 85.7 0249 87.7 0105
rectum 14 85.1 86.2
ascending colon 9 826 82.6
Tumor location . £m1d colon 18793 0173 o83 0.249
descending colon 3 815 81.9
transverse colon 80.7 81.2
cecum 10 83.1 83.4
. >1 cm and <2 cm 25 73.5 . 7118 .
Tumor size 0.021 0.026
<l cm 30 86.3 87.4
Infiltration depth pT1+pT2 5 871 0.038"  90.1 0.016"
Infiltration type Vasculalr Inﬁ%tration 42.3 0.001° 54.5 0.001°
Neural invasion 3 737 84.7
Table 4. Multivariate analysis of the prognosis of patients with rectal cancer.
Clinical pathological Sig Exp (B) 95% CI
Age 0.412 0.006 1.565 1.132~2.151
Infiltration depth 0.245 <0.001 1.263 1.101~1.459
Tumor size 0.108 0.477 1.115 0.825~1.508
Infiltration type 0.469 <0.001 1.559 1.006~2.541

3.4. Univariate survival analysis of supplemented and
non-supplemented groups

Figure 1 shows that the 5-year overall survival rates
of the additional group and the non-additional group were
86.67% and 80.00%, respectively, and the difference was
not statistically significant, x>=0.326, P=0.568. The 5-year
disease-free survival rates were 73.33% and 72.50 respec-
tively %, the difference was not statistically significant,
x?=0.004, P=0.951.

4. Discussion

Colorectal cancer is a common malignant tumor in cli-
nical practice, ranking second among malignant tumors
of the digestive system, and it is more likely to occur in
people over 40 years old. Surgery is an important method
for clinical treatment of colorectal cancer [3]. Colorectal
cancer should be detected, diagnosed, and treated early,
and clinical cure can basically be achieved, and the pro-
gnosis of patients is good [4]. The treatment of colorectal

cancer has entered the era of surgery-centered multidisci-
plinary collaborative comprehensive treatment, and stan-
dardized treatment has improved the prognosis of patients
to a certain extent [5]. The need for additional surgery is
the actual manifestation of poor survival-related biologi-
cal and pathological prognosis, which has guiding signi-
ficance for formulating a more active adjuvant treatment
plan and improving clinical management.

According to reports, the error in judging the prognosis
of early colorectal cancer based only on histological typing
and TNM grading is as high as 30% [6]. Therefore, we
need to further analyze the pathological characteristics of
patients with additional surgery to clarify its necessity and
importance in clinical treatment. Patients who need addi-
tional surgery often suggest that tumor cells may have he-
matogenous dissemination. Although no clinically visible
metastases have been formed in a short period of time, the
degree of tumor infiltration is more serious, manifested
as nerve/vascular invasion. Cong et al. [6] confirmed that
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Fig. 1. Comparison of disease-free survival rate and overall survi-
val rate between the additional surgery group and the non-additional
group.

neural invasion is an independent factor affecting the pro-
gnosis of colorectal cancer. Yang et al. [7] found that vas-
cular invasion is a factor that reduces the overall survi-
val rate and disease-free survival rate of colorectal cancer
patients. Studies have shown that nerve/vascular invasion
is related to tumor invasion depth, size and lymphatic
metastasis [8]. In our study, we investigated the associa-
tion of clinicopathological factors with additional surgery
in patients with early-stage colorectal cancer. The results
showed that the type of invasion, depth of invasion, and
tumor size were correlated with additional surgery. Age,
sex, tumor gross type, degree of differentiation, histologi-
cal type, pit type, surgical method and tumor location were
not related. Likewise, a previous report showed that in the
case of patients with early-stage colorectal cancer with
lymphovascular invasion, additional surgical resection
of lymph nodes should be performed after incurable ESD
[9]. Another study found that nerve invasion and vascular
invasion are important factors for lymph node metastasis
of T1 and T2 colorectal cancer, and radical surgery should
be performed as soon as possible for T1 and T2 colorectal
cancer patients with nerve invasion [ 10]. These differences
may be due in part to differences in patient populations
and studies. In this study, the proportion of patients with
additional surgery for nerve invasion was 89.28%, which
is similar to foreign reports [10, 11].

It is worth noting that since our study adopted two sur-
gical methods, among which EMR surgery was chosen,
most of the patients were judged to be benign polyps be-
fore surgery, but the pathological examination after surgery
revealed submucosal invasive carcinoma. Early diagnosis
of colorectal polyps by endoscopy and early intervention
of polyps with risk of canceration can provide a theoretical
basis for early diagnosis and treatment of colorectal cancer
in the clinic. The surface mucosa of colorectal polyps is
classified into three types under endoscopy, smooth, rough
and lobulated. Among them, polyps with smooth surface
mucosa are the most common, and the least is lobulated

type. In the distribution of pathological types of villous
adenoma, the surface mucosa of villous adenoma was
mostly lobulated, and the surface mucosa of tubular vil-
lous gland, tubular adenoma and non-adenomatous polyp
was mainly smooth. The risk of early cancer in lobulated
polyps was about 8 times that of other types, and the risk
of early cancer in polyps with smooth mucosa was lower.
Therefore, in clinical practice, enough attention should
be paid to the changes of the surface mucosa of colorec-
tal polyps under endoscopy, especially the fractal surface
mucosa should be excised as much as possible and sent for
biopsy in time to prevent the occurrence of cancer.

Tumor size, a common medical parameter calculated
from the widest horizontal tumor diameter, has long been
studied, but there is no consensus on its prognostic value in
colorectal cancer [12]. In many gastrointestinal malignan-
cies, larger tumor level extent is generally regarded as a
negative risk factor, while many other studies have shown
that tumor size has no prognostic significance in colorec-
tal cancer [13]. Recently, tumor size was again assessed
in a large population-based study and was shown to have
an impact on overall survival in patients with colorectal
cancer [14]. Therefore, our study explored the correlation
of clinicopathological factors with tumor size. Univariate
analysis showed that the degree of differentiation, type of
invasion, and depth of invasion were correlated with tumor
diameter. The results of multivariate Logistic regression
analysis showed that the type of infiltration was closely
related to the size of the tumor. Likewise, previous reports
have shown that tumor size is an independent factor affec-
ting disease-free survival in patients with invasive colorec-
tal cancer [15]. When the tumor penetrates the submuco-
sa, the lymphatic vessels are mainly concentrated in this
layer. At this time, as the size of the tumor increases, the
contact area between the tumor and the lymphatic vessels
increases, and the probability of micrometastasis to dis-
tant lesions through the lymphatic vessels increases. The
possibility of postoperative recurrence increases and the
prognosis is poor; in addition, when the tumor penetrates
the submucosa, it is more likely to invade blood vessels
and nerves in the intestinal wall as the tumor grows larger,
causing an increased tendency of blood vessel metastasis,
and nerve invasion may provide tumor support. Another
route of metastasis leads to a worse prognosis. As the tu-
mor increases, the higher the degree of malignancy and
the worse the biological behavior, the stronger the inva-
sion effect of the tumor on the tissues around the colorectal
wall; when the tumor involves the serosa layer, the contact
area with the abdominal cavity increases with the increase
of the tumor, resulting the probability of plant dissemina-
tion is increased and the prognosis is poor. In addition,
the preoperative measurement of tumor size is not easily
affected by factors such as local inflammation, is easy to
distinguish from surrounding tissues, and is not affected
by micrometastases. The subjective factors are less affec-
ted, and the determination accuracy is higher. Therefore,
it is important to use tumor size to predict the prognosis
of colorectal cancer patients. Second, our study analyzed
the 5-year overall survival rate and disease-free survival
rate of some patients. Univariate analysis showed that age,
depth of invasion, and tumor size were correlated with
patient survival. The results of multivariate Cox regres-
sion analysis showed that the type and depth of invasion
were closely related to the survival rate of patients, and
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they were independent risk factors affecting the progno-
sis of patients. It has been reported that the survival rate
of patients aged <54 years has been steadily increasing
[16], and that advanced age (> age (years)) is associated
with shorter recurrence-free survival in colorectal cancer
patients who underwent surgery [17]. In addition, the type
of invasion has been It has been reported to be associa-
ted with poor prognosis of various malignant tumors [18].
Zhou et al. [19] research analysis showed that the infil-
tration type has a statistically significant difference in the
overall survival rate of cervical cancer. Similarly, van Wyk
et al. [20] pointed out that neuro Infiltration can be used to
assess the prognosis of colorectal cancer patients.

The results of this study also showed that the 5-year
overall survival rates of the additional group and the non-
supplementary group were 86.67% and 80.00%, respec-
tively, and the 5-year disease-free survival rates were
73.33% and 72.50%, respectively, and the differences
were not statistically significant. This is because patients
with early colorectal cancer have very few lymph node
metastases and thus have a better prognosis. 51 patients
with colorectal cancer who received additional surgery
had no metastasis or local recurrence during the follow-up
period of 59 months. Among them, 3 patients died of other
diseases, and no recurrence occurred. Rectal cancer-rela-
ted death [21].

In summary, this study shows that the type and depth
of invasion are independent risk factors for the 5-year sur-
vival rate of colorectal cancer patients after surgery, which
can be used to judge the prognosis of colorectal cancer and
guide clinical treatment. Replenish. However, the sample
size of this study is relatively small, and large-scale clini-
cal randomized controlled trials are needed to confirm the
impact of these indicators on the prognosis of colorectal
cancer.
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