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Abstract 
Background: Neoadjuvant chemotherapy is the systemic chemotherapy be-
fore the start of local chemotherapy or radiotherapy. At present, neoadjuvant 
chemotherapy in the high-risk phase II (AJCC TNM stage II period, including 
T3N0M0 and T4N0M0) treatment of colon cancer reported less. The authors 
discussed the efficacy and safety of neoadjuvant chemotherapy in 24 patients 
with high-risk stage II colorectal cancer. Method: Forty-eight patients with 
stage II colorectal cancer were randomly divided into experimental group and 
control group, the postoperative complications, the side effects of chemothe-
rapy drugs and the effect of chemotherapy drugs on the tumor were observed. 
The quality of life, survival time and tumor recurrence or metastasis was 
compared between the two groups. Result: 1) The incidence of complications 
in the neoadjuvant chemotherapy group was 20.8%, the incidence of adjuvant 
chemotherapy was 25%, and the overall complication rate was 22.9%. P values 
were greater than 0.05. 2) Through the comparison of the two groups of toxic 
and side effects, after SPASS software analysis, obtained P > 0.05, the two 
groups were not statistically significant. 3) After 3 - 4 courses of preoperative 
chemotherapy, CR (complete remission) and PD (disease progression) pa-
tients were 0 cases, PR (partial remission) was 11 (45.8%), NC/SD (no change) 
was 13 (54.2%). 4) Through the comparison of the quality of life of the two 
groups of patients, from the function, symptoms and the overall situation to 
statistics, P value < 0.05, This comparison makes sense. 5) The 1-year survival 
rate was 100% (24/24) in the control group, with a 3-year survival rate of 92% 
(22/24) and a 5-year survival rate of 75% (9/12). All survival rates in the expe-
rimental group were 100% (24/24). 6) There were no recurrence or metastasis 
cases in the neoadjuvant chemotherapy group, and 2 cases of recurrence and 1 
case of metastasis in the adjuvant chemotherapy group were compared with 
the recurrence or metastasis after tumor operation. The chi-square test is not 
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statistically significant. Conclusion: Neoadjuvant chemotherapy plays a role 
in patients with high-risk second-stage colon cancer, the experimental group 
benefited significantly, especially in quality of life and survival time. At the 
same time, neoadjuvant chemotherapy is also a safe treatment. 
 

Keywords 
Neoadjuvant Chemotherapy, Adjuvant Chemotherapy, Colon Cancer,  
Efficacy, Risk Factors 

 

1. Introduction 

Colon cancer is a common gastrointestinal cancer, and it is one of the fastest 
rising tumor incidences in China. Early tumor generally has no obvious symp-
toms, and the symptoms appear at the later period of the general stage. Although 
surgical resection of local lesions of colon cancer is positive, but if the occur-
rence of systemic spread or metastasis is still leading to death, for all patients, 
even if only identified local lesions, there is no evidence that cancer cells have 
occurred before surgery Blood transfer. 

The discovery of adjuvant chemotherapy in the 1980s can reduce the risk of 
recurrence of colon cancer with high risk factors, for the first stage does not re-
quire postoperative adjuvant chemotherapy, stage III and IV colon cancer adju-
vant chemotherapy after the standard treatment program, and for stage II colon 
cancer (T3N0M0, T4N0M0) in patients with adjuvant chemotherapy more, 
whether all the postoperative adjuvant chemotherapy has no conclusive conclu-
sion. Because most of the patients with stage II colon cancer surgery alone 
achieved better results, but for some patients with stage II colon cancer, with 
small metastases or subclinical lesions, surgery cannot completely removed the 
risk of recurrence after surgery. It is generally accepted that patients with stage II 
risk factors can benefit from adjuvant chemotherapy, especially in patients with 
a low degree of differentiation [1]. 

At present, neoadjuvant chemotherapy in the high-risk phase II (AJCC TNM 
stage, II period, including T3N0M0 and T4N0M0) treatment of colon cancer 
reported less. The authors explore the role of neoadjuvant chemotherapy in pa-
tients with stage II colorectal cancer in order to play a guiding role in clinical 
treatment regimens. It is reported as follows.  

2. Materials and Methods 
2.1. Clinical Data 

Retrospectively 2012-01-01 to 2014-07-01 in Xiaogan City Center for general 
surgery high-risk stage of colon cancer patients in 48 cases, including 27 males 
and 21 females, aged 45 - 70 years, mean age 64.5 years old. Were divided into 
two groups, the experimental group was neoadjuvant chemotherapy group, the 
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control group was adjuvant chemotherapy group. Tumor site: neoadjuvant 
chemotherapy group ascending colon 12 cases, transverse colon 4 cases, des-
cending colon and sigmoid colon 8 cases; adjuvant chemotherapy group as-
cending colon 15 cases, transverse colon 3 cases, 6 cases of sigmoid colon. High 
risk factors: neoadjuvant chemotherapy in poorly differentiated carcinoma in 19 
cases, moderate differentiation in 5 cases, 19 cases of T4, T3 in 5 cases, 3 cases of 
intestinal obstruction, 3 cases of vascular invasion, adjuvant chemotherapy 
group: 22 cases of poorly differentiated carcinoma, 3 cases of differentiation, 19 
cases of T4, 5 cases of T3, 6 cases of intestinal obstruction, 2 cases of vascular 
invasion. See Table 1. Participants included in the study informed and signed 
informed consent. 

2.2. Criteria 

After admission, abdominal enhancement of CT prompted colonic tumors, 
preoperative clinical stage II; Preoperative electronic colonoscopy prompted co-
lon cancer, Postoperative disease prompted colonic malignancy; all patients have 
high risk factors in one or more, such as T4 staging, the number of lymph nodes 
seized less than 12, poor degree of differentiation (mucinous adenocarcinoma 
signet ring cell carcinoma), combined with vascular ganglion nerve invasion, in-
testinal obstruction with intestinal perforation; No chemotherapy before admis-
sion, preoperative chemotherapy cycle 4 - 6 course of treatment; Liver and kid-
ney heart and lung and bone marrow hematopoietic function can tolerate sur-
gery and chemotherapy, do not merge other parts of the tumor, do not merge 
other diseases recently life-threatening; The patient agrees to participate in this 
 
Table 1. Summary of patient basic information. 

Normal information Test group (cases)  Control group (cases) 

Gender   

Male 14 13 

Female 10 11 

Tumor site   

Ascending colon 12 15 

Transverse colon 4 3 

Descending colon and 
sigmoid colon 

8 6 

High risk factors   

Poorly differentiated 19 21 

Differentiation 5 3 

T3 19 19 

T4 5 5 

Intestinal obstruction 3 6 

Vascular invasion 3 2 
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research topic. Exclude criteria: After admission, abdominal enhancement of CT 
prompted colonic tumors, preoperative stage I, III or IV; Before chemotherapy, 
chemotherapy, radiotherapy, immunotherapy or other treatment; Intraoperative 
exploration found that the tumor has been transferred; Combined with mental 
illness; The patient refused to participate in the study or refused to return; Can 
not tolerate surgery, with chemotherapy contraindications. 

2.3. Surgical Program 

All colon cancer surgery by the same chief physician in general anesthesia under 
the laparoscopic radical resection of colon cancer, intraoperative strict imple-
mentation of the principle of aseptic and tumor-free operation, Resection and 
resection methods follow the guidelines for surgical procedures, tumor mass af-
ter removal of the disease were sent to the disease. 

2.4. Chemotherapy 

Neoadjuvant chemotherapy group: Line oxaliplatin + capecitabine chemothera-
py and symptomatic treatment, oxaliplatin use dose by body surface area calcu-
lated 130 mg/m2, intravenous infusion of 2 - 6 hours, No major toxicity occurs 
once every 3 weeks after administration 1, capecitabine use dose of 1250 mg/m2, 
Twice a day orally, sooner or later each time, equal to the total daily dose of 2500 
mg/m2, Treatment for two weeks after the withdrawal of a week, three weeks for 
a treatment course. Chemotherapy 3 - 4 after treatment and then interval 3 - 4 
weeks after laparoscopic resection of colon cancer, and then 3 - 4 courses of 
chemotherapy. Adjuvant chemotherapy group: No chemotherapy before sur-
gery, Laparoscopic radical resection of colon cancer, 3 - 4 weeks after the opera-
tion of oxaliplatin + capecitabine chemotherapy and symptomatic treatment, 
Use and dose of concentric chemotherapy group, chemotherapy 6 - 8 course of 
treatment. 

2.5. Efficacy Evaluation and Follow-Up 

To observe the postoperative complications of the two groups of patients, the 
side effects of chemotherapy drugs and the role of chemotherapy drugs on the 
tumor, the quality of life, survival time and tumor recurrence or metastasis were 
compared between the two groups. The first three indicators are available during 
hospitalization, and the latter three indicators can be obtained by telephone, 
WeChat or outpatient review. 

2.6. Data Processing 

Using SPASS16.0 software package, Measurement data using the mean and 
standard deviation and T test, Counting data usage rate and the use of chi- 
square test, using the probability P value for statistical inference, P < 0.05 was 
statistically significant. 

Among them, the quality of life assessment of patients use EORTC QLQ-C30 
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(version 3) quality of life questionnaire. The calculated scores are normalized, 
with a higher score in the Functional Areas and General Health fields indicating 
better functional status and quality of life, and a higher score in the Symptoms 
field indicating more symptoms or problems (poorer quality of life). 

3. Result 

By comparing the intraoperative and postoperative complications of the two 
groups of patients, the experimental group (neoadjuvant chemotherapy group) 
postoperative pneumonia in 3 cases (12.5%), intestinal obstruction in 1 case 
(4.1%), anastomotic fistula in 1 case (4.1%), vascular injury in 0 cases. The con-
trol group (adjuvant chemotherapy) pneumonia in 4 cases (16.7%), intestinal 
obstruction in 1 case (4.1%), anastomotic fistula in 0 cases, vascular injury in 1 
case (4.1%). The incidence of complications in the neoadjuvant chemotherapy 
group was 20.8%, the incidence of adjuvant chemotherapy was 25%, and the 
overall complication rate was 22.9%. The chi-square test P value is greater than 
0.05, can be concluded that the experimental group no significant increase in 
postoperative complications, is relatively safe. See Table 2. 

By comparing the side effects of two groups of chemotherapy drugs, after 
analysis, P > 0.05, showing no significant difference between the two groups of 
chemotherapy drugs side effects, neoadjuvant chemotherapy is a safe solution, 
patients can tolerate the treatment options. See Table 3 

CR (complete remission) and PD (disease progression) were 0 patients with 
preoperative chemotherapy, and PR (partial remission) were compared with 
those of abdominal CT when abdominal CT was compared with preoperative 
examination. (45.8%), NC/SD (no change) was 13 cases (54.2%), it can be seen 
that preoperative chemotherapy has a significant effect on some patients. See 
Table 4. 

 
Table 2. Comparison of intraoperative and postoperative complications. 

Group 
Intraoperative 
blood loss (ml) 

Pneumonia 
Intestinal 

obstruction 
Anastomotic 

fistula 
Vascular 

injury 

Test group (n = 24) 

control group (n = 24) 

88.08 ± 10.01 

88.33 ± 8.93 

3 (12.5%) 

4 (16.7%) 

1 (4.1%) 

1 (4.1%) 

1 (4.1%) 

0 

0 

1 (4.1%) 

X2 

P 
 

2.0 

>0.05 

2.0 

>0.05 

2.0 

>0.05 

2.0 

>0.05 

 
Table 3. Comparison of side effects of chemotherapy toxicity. 

Group 
Bone marrow 
suppression 

Nausea 
and vomiting 

Hair loss Neurotoxicity 
Liver 

damage 

Testgroup (n = 24) 

control group (n = 24) 

X2 

P 

6 (25%) 

7 (29%) 

2.0 

>0.05 

19 (79%) 

21 (87.5%) 

2.0 

>0.05 

1 (4.1%) 

0 (0%) 

2.0 

>0.05 

2 (8.3%) 

2 (8.3%) 

2.0 

>0.05 

4 (17%) 

6 (25%) 

2.0 

>0.05 
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Through the comparison of the quality of life of the two groups of patients 
(Using the EORTC QLQ C30 questionnaire), from the function, symptoms and 
overall situation to statistics, P value < 0.05, compared with the significance of 
the experimental group of quality of life was significantly higher than the quality 
of life of the control group, it can be seen that patients with stage II colon cancer 
benefit from neoadjuvant chemotherapy. Neoadjuvant chemotherapy improves 
clinical efficacy. See Table 5. 

Compare the survival time of the two groups of patients, the 1-year survival 
rate was 100% (24/24), the 1-year survival rate was 100% (24/24), the 3-year sur-
vival rate was 92% (22/24), the 5-year survival rate For 75% (9/12), It can be seen 
that the survival rate of the experimental group was significantly higher in pa-
tients with stage II colorectal cancer. See Table 6. 

Through the comparison of recurrence or metastasis after tumor surgery, 
Neoadjuvant chemotherapy group without recurrence or metastasis cases, adju-
vant chemotherapy group can be seen in 2 cases of recurrence, 1 case of metasta-
sis. The chi-square test, no statistical significance, may be due to too little sam-
ple, no obvious conclusion. See Table 7. 
 
Table 4. Comparison of CT changes in the neoadjuvant chemotherapy group at admis-
sion and before surgery. 

Group CR PR NC/SD PD 

test group (n = 24) 

rate 

0 

0 

11 

45.8% 

13 

54.2% 

0 

0 

 
Table 5. Quality of life scores for both groups. 

Group Function Symptom Overall health 

Test group (n = 24) 

Control group (n = 24) 

T 

P 

61.09 ± 4.56 

49.06 ± 3.69 

7.966 

<0.05 

42.66 ± 9.59 

55.77 ± 7.75 

3.154 

<0.05 

47.22 ± 11.71 

42.00 ± 10.56 

2.178 

<0.05 

 
Table 6. Comparison of survival time between the two groups of patients. 

Group 1-year survival rate 3-year survival rate 5-year survival rate 

Test group (n = 24) 

Control group (n = 24) 

100% (24/24 ) 

100% (24/24) 

100% (24/24) 

92% (22/24) 

100% (10/10) 

75% (9/12) 

Average survival rate 100% (48/48) 95.8% (46/48) 86.3% (19/22) 

 
Table 7. Postoperative tumor recurrence or metastasis comparison. 

Group Relapse Transfer 

Test group (n = 24) 

Control group (n = 24) 

0 

2 

0 

1 

X2 

P 

2.0 

>0.05 

2.0 

>0.05 
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4. Discussion 

In China, the incidence and mortality of colorectal cancer are located at the third 
and fourth of the malignant tumors, respectively, and the incidence of colorectal 
cancer in China is increasing at an annual rate of twice the world average. 
High-risk groups of colon cancer include:  

1) Family history of intestinal cancer, 2) The family has a tumor gene in pa-
tients 3) Colon polyps patients 4) Older people 5) Chronic ulcerative colitis pa-
tients 6) People with other malignant history Laparoscopic radical resection of 
colon cancer can remove the visible lesions, but some patients still relapse or 
metastasis after surgery, how to improve the risk of stage II colon cancer patients 
with clinical efficacy has become an important issue. 

For the treatment of colonic tumors, in addition to surgery-based treatment, 
there are surgical treatment combined with chemotherapy, radiation therapy, 
targeted therapy, interventional therapy and immunotherapy and other com-
prehensive treatment model (MDT). For patients with high-risk stage II colon 
cancer after adjuvant chemotherapy can improve the radical resection rate of 
colon cancer, reduce the local recurrence of an important method. Stage II colon 
cancer risk factors include: the degree of tumor cell differentiation, tumor stag-
ing, preoperative perforation, obstruction, nerve invasion and vascular invasion, 
preoperative tumor marker level, margin close, uncertain or positive, etc. [1] [2]. 
Mumounas and other integrated NSABP C-01 C-02 C-03 C-04 four experimen-
tal analysis of stage II (1567 cases) of patients with colon cancer 5-FU/LV adju-
vant chemotherapy group 5-year survival rate and mortality decreased, that II 
Patients with colon cancer can benefit from adjuvant chemotherapy [3]. 

1982 Frei first proposed the concept of neoadjuvant chemotherapy, neoadju-
vant chemotherapy is mainly refers to the clinical manifestations of locally ad-
vanced lesions, in the implementation of local treatment (surgery or radiothera-
py) before the start of systemic chemotherapy, because of its comprehensive 
treatment of tumor and local treatment Before the application, also known as the 
previous chemotherapy, are adjuvant chemotherapy. At present it has become 
an important part of the comprehensive treatment of certain tumors (breast 
cancer, gastrointestinal cancer).The role of neoadjuvant chemotherapy and the 
advantages are: 1. To reduce the size of primary tumor lesions or metastases, 
reduce tumor staging, reduce tumor and surrounding tissue adhesion, control or 
eliminate micro-metastases, the tumor surgical resection easier, the positive rate 
of tumor margins decreased, part Tumor can achieve complete pathological re-
mission, thereby improving radical resection of the tumor. 2. Once the diagnosis 
is clear, you can use chemotherapy drugs to control tumor growth, by judging 
the efficacy of neoadjuvant chemotherapy chemotherapy drugs can help to 
screen chemotherapy drugs, if the patient is not sensitive to preoperative che-
motherapy can change the chemotherapy regimen. 3. Preoperative chemothera-
py can make cancer cells in a low value-added situation, for the surgical process 
to reduce the iatrogenic planting [4]. 
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Like Li et al. believe that neoadjuvant chemotherapy within two weeks after 
the chance of anastomotic fistula, three weeks after the end of chemotherapy 
more safe operation [5]. Therefore, for the sake of conservatism, this study is 
recommended for patients with neoadjuvant chemotherapy after about four 
weeks of surgical treatment, the same, adjuvant chemotherapy group, is also 
around four weeks after adjuvant chemotherapy. On the best timing of adjuvant 
chemotherapy, the United Kingdom SAFFA test, including a number of studies 
have shown that 8 weeks after adjuvant chemotherapy in patients with colorectal 
cancer survival rate was no significant difference with the control group, post-
operative adjuvant chemotherapy later, its survival The worse the condition, and 
chemotherapy time for each extension of 4 weeks, OS decreased by 14%.The 
time to start chemotherapy is affected by preoperative albumin levels, lymphatic 
metastases, and laparoscopic surgery [6]. 

In this study, we investigated the effect of neoadjuvant chemotherapy on high- 
risk stage II colorectal cancer:  

1) By comparing the intraoperative and postoperative complications of the 
two groups, P value was greater than 0.05, can be obtained in the experimental 
group postoperative complications No significant increase, is relatively safe. 

2) Compared with the two groups of toxic and side effects, after SPASS soft-
ware analysis, obtained P > 0.05, the two groups were not statistically significant, 
the experimental group and the control group did not find significant differenc-
es. Visible neoadjuvant chemotherapy is a safer, patient tolerable treatment re-
gimen. 

3) through the abdomen of the abdomen CT and preoperative review of ab-
dominal CT were compared, after 3 - 4 courses of preoperative chemotherapy, 
CR (complete remission) and PD (disease progression) patients were 0 cases, PR 
(partial remission) was 11 cases (45.8%) and NC/SD (no change) were 13 cases 
(54.2%). It was found that preoperative chemotherapy had significant effect on 
some patients. 

4) The quality of life in the experimental group was significantly higher than 
that in the control group (P < 0.05). The quality of life in the experimental group 
was significantly higher than that in the control group (P < 0.05). The quality of 
life was significantly higher than that of the control group Patients benefit from 
neoadjuvant chemotherapy. Neoadjuvant chemotherapy improves clinical effi-
cacy. 

5) The survival rate of the two groups was 100% (24/24), the 1-year survival 
rate was 100% (24/24), the 3-year survival rate was 92% (22/24). The 5-year sur-
vival rate was 75% (9/12). It was found that the survival rate of patients with 
high-risk stage II colon cancer was significantly improved. 

6) There were no recurrence or metastasis cases in the neoadjuvant chemo-
therapy group, and 2 cases of recurrence and 1 case of metastasis in the adjuvant 
chemotherapy group were compared with the recurrence or metastasis after tu-
mor operation. The chi-square test, no statistical significance, may be due to too 
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little sample, no obvious conclusion. However, we often see that many high-risk 
patients have no recurrence, and some low-risk patients have relapse and metas-
tasis [7]. The overall efficacy of neoadjuvant chemotherapy in the complications 
of surgery and chemotherapy complications of the two no significant differenc-
es, but in patients with postoperative quality of life, the overall survival time was 
significantly higher and postoperative recurrence and metastasis was signifi-
cantly lower, Preoperative chemotherapy can reduce tumor volume. Xia Guob-
ing and other studies show that neoadjuvant chemotherapy can reduce the de-
gree of tumor burden, reduce tissue reactive edema. A large number of clinical 
studies have shown that preoperative chemotherapy can reduce local recurrence 
rate and improve survival. [8] shows that the results obtained in this paper are 
basically the same. 

Xiangcai Guo, et al. show that the simple use of clinical features to determine 
whether the stage II colon cancer adjuvant chemotherapy lack of evidence [9], 
Some patients with low risk of recurrence, and some high-risk patients without 
recurrence, Some patients with low risk of recurrence, and some high-risk pa-
tients without recurrence. 

This article also has more defects, such as less sample size, can not evaluate 
the impact of chemotherapy on surgery, adjuvant chemotherapy evidence needs 
to be further improved and so on. 

5. Conclusion 

In summary, neoadjuvant chemotherapy plays a role in patients with high-risk 
second-stage colon cancer, and the experimental group benefited significantly, 
especially in quality of life and survival time. At the same time, neoadjuvant 
chemotherapy is also a safe treatment, so as to play a certain clinical guidance. 
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