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Abstract

BACKGROUND

Surgery is the first choice of treatment for patients with colorectal cancer. Traditional
open surgery imparts great damage to the body of the patient and can easily cause
adverse stress reactions. With the continuous development of medical technology,
laparoscopic minimally invasive surgery has shown great advantages for the treatment

of patients with celiac disease.

M
This study aimed to investigate the short-term efficacy of laparoscopic radical surgery
and traditional laparotomy for the treatment of colorectal cancer, and the differences in

the risk analysis of unplanned reoperation after operation.

METHODS

As the research subjects, this study selected 100 patients with colorectal cancer who
received surgical treatment at the Yulin First Hospital from January 2018 to January
2022. Among them, 50 patients who underwent laparoscopic radical resection were
selected as the research group and 50 patients who underwent traditional laparotomy
were selected as the control group. Data pertaining to clinical indexes, gastrointestinal
hormones, nutrition indexes, the levels of inflammatory factors, quality of life, Visual
Analog Scale (VAS) score, and the postoperative complications of the two groups of
patients before and after treatment were collected, and the therapeutic effects in the two

groups were analyzed and compared.

RESULTS

Compared with the control group, perioperative bleeding, peristalsis recovery time, and
hospital stays were significantly shorter in the research group. After surgery, the levels
of GAS and MTL were decreased in both groups, and the fluctuation range of GAS and

MTL observed in the research group was significantly lower than that recorded in the




control group. The Hb levels increased after surgery, and the level of Hb in the research

group was significantly higher compared with the control group. After the operation,
the expressiorﬁevels of TNF-a, IL-6, and C-reactive protein and the total incidence of
complications were significantly lower in the research group compared with the control
group. One year after the operation, the quality of life of the two groups was greatly

improved, with the quality of life in the research group being significantly better.

CONCLUSION
Laparoscopy was effective for colorectal surgery by reducing the occurrence of
complications and inflammatory stress reaction; moreover, the quality of life of patients

was significantly improved, which warrants further promotion.
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Core Tip: With the advancement of medical technology, laparoscopic colorectal cancer
surgery began to be widely used_in the clinic. A retrospective analysis of patients with
colorectal cancer suggests that, compared with traditional open surgery, laparoscopic
surgery has advantages, such as a smaller incision, lower intraoperative blood loss,
shorter hospital stays, and faster recovery. Concomitantly, laparoscopic surgery is less
stimulating to the digestive tract of patients, has a definite effect, can reduce the
occurrence of complications, reduces the inflammatory stress response, and
significantly improves the quality of life of patients, which is worthy of further

promotion and application.




INTRODUCTION

Colorectal cancer is one of the most common malignant tumors of the digestive tract in
clinical settings. Most of these patients are male and the fatality rate is high. The
morbidity and mortality of colorectal cancer rank in third and fourth place among all
malignant tumors, respectively, thus seriously threatening human life and health[1,2].
Epidemiological studies have shown that the gradual change in the lifestyle and diet
structure of populations caused by social development has led to an increasing
incidence of colorectal cancer[3,4]. The factors that induce colorectal cancer, such as low
intake of dietary fiber, excessive intake of animal fat, genetic factors, and social factors,
are complex and diverse[5,6]. The first choice of treatment for patients with colorectal
cancer is surgery. Traditional laparotomy for colorectal cancer has many advantages,
such as a clear and open field of vision, flexible and convenient operation, and complete
tumor resection. However, because of its great damage to the patient’s body, the
immune system is seriously damaged, resulting in adverse stress reactions, causing
great difficulties to the postoperative rehabilitation of patients[7-9]. With the
development of clinical treatment methods, laparoscopic minimally invasive
technology has begun to be widely used for the surgical treatment of patients with
celiac disease[10]. Compared with laparotomy, laparoscopic colorectal cancer surgery
can avoid the application limitations of traditional laparotomy, can minimize stress
injury to patients, and has short-term advantages, such as a small incision, rapid
recovery, and short hospital stays. Because it further shortens the rehabilitation process
of patients, it has been widely used in the clinic[11-14]. To explore the application value
of laparoaopic surgery and laparotomy in patients with colorectal cancer, this study
collected the clinical data of 100 patients with colorectal cancer who were admitted to
our hospital and performed a statistical analysis to compare the clinical effects of

laparoscopic radical resection with those of laparotomy.

MATERIALS AND METHODS

General information




The data of patients with colorectal cancer who were admitted to the Yulin First
Hospital from January 2018 to January 2022 were collected. A total of 100 patients were
included in the study: 50 patients who had undergone laparoscopic radical resection
were included in the research group, and 50 patients who had received traditional
laparotomy were included in the control group.

Inclusion criteria: (1) all patients were diagnosed with colorectal cancer by color
Doppler ultrasound or CT before operation and pathological examination after
operation; (2) all patients met the relevant diagnostic criteria for colorectal cancer
included in the “Clinical Diagnosis and Treatment Guidelines Tumor Subvolume”; (3)
no obvious invasion and distal metastasis were found before and during operation; and
(4) all patients were in accordance with the relevant indications of operation and there
were no contraindications for laparotomy in the open group and no contraindications in
the laparoscopic group. Exclusion criteria: (1) patients with a history of tumor-related
radiotherapy and chemotherapy; (2) patients with inflammation, ascites, or severe
adhesion in the abdominal cavity; (3) patients with psychiatric disorders; and (4)
patients with severe underlying diseases, major organ failure, other malignant tumors,
or coagulation disorders.

The basic data of the two groups are reported in Table 1. There was no significant
difference in gender composition, average age, tumor site, tumor diameter, and tumor

stage between the two groups (P > 0.05).

Surgical methods

Patients in the research group underwent laparoscopic radical surgery, whereas the
patients in the control group underwent traditional laparotomy. The patients in both
groups were placed on a liquid diet 24 h before the operation and paid attention to
maintaining a nutritional balance. The patients were treated with antibiotics and
compound polyethylene glycol electrolyte powder at 24 h before the operation, started
fasting at 8 h before the operation, were then placed on drinking fasting at 4 h before

the operation, and performed bladder emptying before the operation.




The specific surgical methods used to perform the laparoscopic radical surgery were
as follows: The patients were placed in a low-level lithotomy position and were
administered general anesthesia. A small incision of 2-4 cm was made in the left lower
abdomen, to establish a CO: artificial pneumoperitoneum (the pneumoperitoneum
pressure was maintained at 12-14 mmHg). The five-hole surgical path was selected for
laparoscopy implantation in the patient, the lesion site and lymph node metastasis were
confirmed with the assistance of laparoscopy, the length of the auxiliary incision was
controlled within 5-6 c¢m, the primary lesion was removed under laparoscopy, the
regional lymph nodes were cleared, efc.; finally, all incisions were sutured after the
operation.

The specific surgical methods used to perform the traditional laparotomy were as
follows: The patients were placed in a supine position and were administered general
anesthesia. An incision with a length of 10-15 cm was made in the abdomen. The lesion
was explored routinely, the specific surgical plan was selected according to the location
and size of the tumor, the lesion was effectively separated from the surrounding tissue,
and the incision was closely sutured after the operation.

The patients in the two groups were treated with routine fasting, gastrointestinal

decompression, prevention and anti-infection, nutritional support, efc.

Observational indicators

The clinical indexes, gastrointestinal hormones, nutrition indexes, levels of
inflammatory factors, quality of life, VAS score, and postoperative complications were
statistically analyzed in the two groups before and after the treatment.

(1) The clinically related indicators included time of operation, perioperative
bleeding, number of lymph nodes cleared, recovery time of intestinal peristalsis, first
exhaust time, and length of hospital stay.

(2) The gastrointestinal hormones included gastrin (GAS) and motilin (MTL), and the

nutritional indicators included albumin (Alb) and hemoglobin (Hb).




(3) The inflammatory factors included the tumor necrosis factor-a (TNF-a),
interleukin-6 (IL-6), and C-reactive protein (CRP). Fasting venous blood was collected (3
mL) before and 3 days after the operation. After routine centrifugation, the level of
inflammatory factors in the serum was assessed using an automatic enzyme-labeled
instrument (Thermo, USA) combined with an enzyme-linked immunosorbent assay kit
(Huamei Bio, China).

(4) The incidences of infection (including infection of the incisional wound,
pulmonary infection, and urinary system infection), anastomotic fistula, uroschesis,
ileus, and thrombus of the lower-extremity veins were statistically compared between
the two groups.

(5) Before and after the operation, the quality of life of the two groups of patients was
evaluated using the Gastrointestinal Quality of Life Index (GIQLI). The total score on
the GIQLI is 144, and a higher score indicates a higher quality of life for patients. The
Visual Analog Scale (VAS) was used to evaluate the pain degree of the patients at 1 and
3 days after the operation, with the score ranging from 0 to 10 and a higher indicating a

greater pain severity.

Statistical methods

The PSM method was used to reduce the differences in the baseline data between the
two groups. The matched covariates included gender, age, tumor site, tumor diameter,
clinical TNM stage, preoperative gastrin level, preoperative motilin level, preoperative
albumin level, preoperative hemoglobin level, preoperative inflammatory factor level,
and preoperative GIQLI score.

In this study, SPSS 24.0 was used to perform the statistical analysis. The test of the
normality of the measurement data was performed in advance. The data that met the
normal distribution were expressed as the mean + SD, and a t-test was used for inter-
group comparisons; in turn, the data that did not meet the normal distribution were
expressed as the median and quartile [M (P25, P7s)], and the inter-group comparisons

were carried out using the Shapiro-Wilks rank sum test. The y*d test (x?) was used for




the inter-group comparison of categorical variables, which were expressed as a
percentage (%) or constituent ratio. Finally, the risk factors that exhibited statistical

significance were analyzed using a multivariate binary logistic regression analysis.

RESULTS

Analysis of the general clinical indexes of the patients

Compared with the control group, perioperative bleeding, the peristalsis recovery time,
and hospital stays were significantly shorter in the research group (P < 0.05). In
contrast, there was no significant difference in the time of operation, number of lymph

nodes cleared, and first exhaust time between the two groups (P > 0.05) (Figure 1A-F).

Analysis of gastrointestinal hormones and nutritional indexes

After the operation, the GAS and MTL levels were decreased in both groups, although
the decrease in the GAS and MTL levels in the research group was smaller after the
surgery (P < 0.05). The impact of laparoscopic radical surgery on the gastrointestinal
tract was milder than that observed in the control group (Figure 2AB). Conversely, the
two treatment methods had no significant impact on the patients” Alb levels (P > 0.05);
in turn, the Hb levels of the patients in the research group were significantly increased
after the surgery (P < 0.05), whereas there was no significant change in the control
group (Figure 2CD). The therapeutic effect of laparoscopic radical surgery was superior

to that of the control group.

Analysis of the levels of inflammatory factors before and after the operation

After the operation, the levels of inflammatory factors were significantly increased in
both groups : although the levels of TNF-a, IL-6, and CRP were increased more
significantly in the control group, with the differences between the two groups being
statistically significant (P < 0.05) (Figure 3A-C).

Analysis of the incidence of postoperative complications




As shown in Figure 4AB, several patients developed complications after the operation,
such as wound infection, urinary system infection, and thrombus of the lower extremity
veins. A total of 14 patients (28%) in the controhgroup developed postoperative
complications, and the total complication incidence was significantly higher than that

detected in the research group (6%; P < 0.05) (Figure 4C).

Analysis of the quality of life and VAS score

The quality of life of the pﬁ'ents was greatly improved at 1 year after the operation, and
the GIQLI score observed the research group was higher than that of the control group.
The VAS score of the patients was slightly increased at 3 days after the surgery;
however, the difference between the two groups was not significant (P > 0.05) (Figure
5).

DISCUSSION

Colorectal cancer occurs mostly in people aged 40-50 years and is mainly related to an
irregular daily life and diet. The fatality rate of colorectal cancer is second only to that of
lung cancer and liver cancer; thus, it brings great harm to the health of patients[15,16].
Currently, the gold-standard treatment for colorectal cancer is surgery, which mainly
includes routine laparotomy and laparoscopic-assisted surgery; the latter is minimally
invasive and highly recognized in clinical settings[17]. This study collected the clinical
data of patients with colorectal cancer and analyzed the differences in short-term
efficacy, long-term survival, and quality of life between laparoscopic radical surgery
and traditional laparotomy. Compared with the control group, perioperative bleeding,
the peristalsis recovery time, and the length of hospital stays were significantly
shortened in the research group, which may be because the laparoscopic high-definition
field of vision can clearly show the anatomical structure of the tumor foci, can ensure
the effect of vascular root ligation and cutting, and will not produce operation traction
on the intestinal tissue near the tumor, while ensuring the effect of lymph node

clearance, reducing perioperative bleeding, and accelerating the recovery of intestinal




function after operation[18,19]. Relevant clinical studies have also shown that compared
with traditional laparotomy, laparoscopic radical surgery affords a shorter operation
time, lower intraoperative blood loss, and shorter hospital stay[20]. This fully indicates
that laparoscopic radical surgery can shorten the operation time, reduce the trauma to
patients, and promote patient recovery after surgery.

Previous studies have pointed out that GSA and MTL are both gastrointestinal
hormones and that their levels are closely related to gastrointestinal function in patients
with abdominal surgery[21]. In this study, the postoperative GAS and MTL levels
decreased to varying degrees in both groups, indicating that the stress response caused
by the surgical treatment affected the secretion of digestive-tractﬁormones. However,
the decrease in the GAS and MTL levels observed after surgery in the research group
was more modest than that detected in the control group, whereas the Hb level in the
research group was significantly higher than that in the control group. These results
show that, compared with traditional laparotomy, laparoscopic surgery has a weaker
effect on the secretion of GSA, MTL, and hemoglobin. Therefore, laparoscopic surgery
can help protect the gastrointestinal function of patients and is more beneficial to their
postoperative recovery, because this procedure pulls the digestive tract of the patients
to a lesser extent than does laparotomy; thus, it will not seriously affect the secretion of
motilin and gastrin. Moreover, it causes less stimulation to the nerves, blood vessels
and intestines[22,23].

During the performance of abdominal surgery, and regardless of the surgical method
that is selected, the organs and tissues in the abdominal cavity will be damaged to
varying degrees, which may easily cause abnormal increases in the levels of
inflammatory factors in the body, which, in severe cases, may lead to immune
suppression[24]. TNF-a, CRP, and IL-6 are inflammation-related factors. Their levels
can reflect the degree of the systemic inflammatory response in patients with colorectal
cancer, and the effective control of the inflammatory response is key for the
improvement of patient prognosis[25]. Here, the TNF-a, IL-6, and CRP levels in the

research group were slightly increased after the operation, whereas the levels of




inflammatory factors in the control group were increased more significantly. This
indicates that laparoscopic surgery may minimize the damage to the patient’s immune
system and the stress response to surgery[26]. Concomitantly, compared with
traditional laparotomy, laparoscopic radical surgery had a lower incidence of
postoperative complications and significantly improved the postoperative quality of life
of the patients. It is suggested that laparoscopic radical surgery offers greater
advantages regarding postoperative recovery and the reduction of the occurrence of

adverse reactions.

CONCLUSION

In summary, compared with laparotomy, laparoscopic radical surgery for colorectal
cancer can effectively reduce the risk of postoperative complications, reduce the
inflammatory stress reaction of patients, and improve their quality of life after the
operation, which is worthy of further application. However, this study was limited by
its small sample size. Furthermore, this study only evaluated short-term prognostic
indicators after surgery; therefore, the sample should be expanded through multiple
channels to allow further long-term follow-up studies aimed at evaluating laparoscopic

surgery regarding the long-term recovery of patients after surgery.
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