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Abstract

BACKGROUND

According to clinical data, a significant percentage of patients experience pain
after surgery, highlighting the importance of alleviating postoperative pain. The
current approach involves intravenous self-control analgesia, often utilizing
opioid analgesics such as morphine, sufentanil, and fentanyl. Surgery for colo-
rectal cancer typically involves general anesthesia. Therefore, optimizing anes-
thetic management and postoperative analgesic programs can effectively reduce
perioperative stress and enhance postoperative recovery. The study aims to
analyze the impact of different anesthesia modalities with multimodal analgesia
on patients' postoperative pain.

AIM
To explore the effects of different anesthesia methods coupled with multi-mode
analgesia on postoperative pain in patients with colorectal cancer.

METHODS
Following the inclusion criteria and exclusion criteria, a total of 126 patients with
colorectal cancer admitted to our hospital from January 2020 to December 2022
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were included, of which 63 received general anesthesia coupled with multi-mode labor pain and were set as the
control group, and 63 received general anesthesia associated with epidural anesthesia coupled with multi-mode
labor pain and were set as the research group. After data collection, the effects of postoperative analgesia, sedation,
and recovery were compared.

RESULTS

Compared to the control group, the research group had shorter recovery times for orientation, extubation, eye-
opening, and spontaneous respiration (P < 0.05). The research group also showed lower Visual analog scale scores
at 24 h and 48 h, higher Ramany scores at 6 h and 12 h, and improved cognitive function at 24 h, 48 h, and 72 h (P <
0.05). Additionally, interleukin-6 and interleukin-10 levels were significantly reduced at various time points in the
research group compared to the control group (P < 0.05). Levels of CD3+, CD4+, and CD4+/CD8+ were also lower
in the research group at multiple time points (P < 0.05).

CONCLUSION

For patients with colorectal cancer, general anesthesia coupled with epidural anesthesia and multi-mode analgesia
can achieve better postoperative analgesia and sedation effects, promote postoperative rehabilitation of patients,
improve inflammatory stress and immune status, and have higher safety.

Key Words: Multimodal analgesia; Anesthesia; Colorectal cancer; Postoperative pain

©The Author(s) 2024. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: The use of general anesthesia coupled with epidural anesthesia and multimodal analgesia in patients with colorectal
cancer can effectively reduce postoperative pain, improve recovery, and enhance immune function. This approach provides
superior analgesic and sedative effects, as well as improved inflammatory stress and immune status, ensuring patient safety
and promoting postoperative rehabilitation.
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INTRODUCTION

Analysis of clinical data revealed that approximately 70% of patients experience postoperative pain, and about 40% of
patients experience significant pain while in the recovery room[1]. Effective management of postoperative pain is crucial
for anesthesiologists. Currently, intravenous patient-controlled analgesia is the primary approach used in postoperative
acute pain clinics, with opioids, such as morphine, sufentanil, and fentanyl, being the usual choices[2]. Colorectal cancer
is a prevalent malignant tumor that is typically treated surgically. General anesthesia is commonly used for colorectal
cancer surgery[3]. Therefore, improving anesthetic management and postoperative pain management programs for
colorectal cancer patients can help alleviate perioperative stress and promote postoperative recovery[4].

In this study, we selected patients receiving radical treatment for colorectal cancer at our hospital to analyze the effects
of different anesthesia modalities with multimodal analgesia on postoperative pain. The innovation of this research lies in
exploring the impact of different anesthesia methods and the combination of multimodal analgesia on postoperative pain
in colorectal cancer patients. By comparing the control group with the study group, which received general anesthesia
combined with epidural anesthesia and multimodal analgesia, we found that the study group demonstrated better
outcomes in terms of postoperative recovery time, pain scores, cognitive function, and inflammation markers. This study
not only introduces new methods for postoperative pain management in colorectal cancer patients but also positively
impacts postoperative recovery and the inflammatory stress response, thus enhancing safety levels.

MATERIALS AND METHODS

General information

In accordance with the inclusion and exclusion criteria, 126 patients with colorectal cancer enrolled in our hospital from
January 2020 to December 2022 were included, of which 63 cases received general anesthesia coupled with multimodal
paroxysm, set as the control group, and 63 cases treated with general anesthesia coupled with epidural anesthesia in
combination with multimodal bouts of pain, selected as the research group. The control group was 45-78 years old, with
an average age of 62.12 + 4.21 years; 38 cases were male, and 25 cases were female; American Society of Anesthesiologists
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(ASA) classification: 18 cases of grade I, 38 cases of grade II, and 7 cases of grade III. The research group was 46-79 years
old, with a mean age of 62.35 * 4.16 years; 36 males and 27 females; ASA classification: 17 cases of grade I, 38 cases of
grade II, and 8 cases of grade III. The comparison of the primary data of the two groups of patients was comparable (P >
0.05).

Inclusion criteria: (1) Patients who received either general anesthesia combined with multimodal analgesia, or general
anesthesia combined with epidural anesthesia and multimodal analgesia; (2) Patients diagnosed preoperatively by
colonoscopy and cytological testing; (3) Patients who met the indications for surgery and underwent surgical resection;
(4) Patients aged between 40 and 80 years; (5) Patients with TNM clinical stage 1-2; (6) Patients who were informed about
the study and agreed to participate; and (7) Patients with complete information in the electronic medical record system.

Exclusion criteria: (1) Patients with atrioventricular block; (2) Patients with other malignant tumors or metastases; (3)
Patients with severe functional lesions of major organs; (4) Patients with evident manifestations of stoma; and (5) Patients
with missing data in the electronic medical record system.

Methods

Anesthesia program: Atropine was given 0.5 m before surgery, intravenous access was established for the patient after
admission, and a monitor was connected to monitor the patient's heart rate, blood oxygen saturation, electrocardiogram,
and non-invasive arterial blood pressure in real-time. The postoperative labor pain was performed with a self-controlled
intravenous analgesia pump. The formula was 0.02 pg/kg/mL sufentanil, 2 mg/2 mL tropisetron added into 0.9%
sodium chloride injection 100 mL at the background dose of 2 mL per hour, the self-controlled amount was 2 mL each
time, and the locking time was 15 min each time. The load was 0.1 pg/kg intravenous sufentanil, plus 2 mg troisetron.
After the operation, the multimodal infusion was performed by intravenous analgesia pump with 20 mL of ropivacaine
injected into the incision.

Research group: Patients in the research group plan were given general anesthesia and epidural anesthesia, and on this
basis, the multi-mode labor pain was performed, the epidural puncture was conducted in the intervertebral space, and 4.5
mg/kg of 2% lidocaine was injected, the patient's reaction was observed, and sufentanil, midazolam, vecuronium and
propofol were administered for anesthesia induction after determining that the patient had no abnormal response. After
reaching the standard, intubation was performed, and mechanical ventilation was connected after the position was
determined and satisfied. Sufentanil and propofol were selected for anesthesia maintenance.

Control group: Patients received general anesthesia coupled with multimodal labor pain, anesthesia induction, and
multimodal labor pain in the same research group.

Others: Patients in both groups were given intermittent intravenous injections of vecuronium bromide and fentanyl
during operation to maintain muscle relaxation and intraoperative fluid supplementation in accordance with patients'
needs. The analgesic pump was connected following the procedure.

Collecting data
General characteristics: Postoperative recovery of patients in the two groups was included, including extubation time,
spontaneous breathing recovery time, eye-opening time upon exhalation, and orientation recovery time.

Pain during the perioperative period: Visual analog scale (VAS)[5] was applied for evaluation, and the evaluation time
was preoperative, postoperative 6 h, 12 h, 24 h, and 48 h, respectively. The score was 0-10 points; 7-10 was classified as
unbearable pain, 4-6 as moderate pain, 1-3 as mild pain, and 0 as no pain.

Sedation effect: Ramsay score[6] was applied for evaluation, divided into 1-6 grades, and assigned 1-6 points, respe-
ctively. The higher the score, the better the sedation effect on the patient. The evaluation time was preoperative, post-
operative 6 h, 12 h, 24 h, and 48 h, respectively.

Cognitive function: Mangled Extremity Severity Score (MESS) score[7] was applied for cognitive function assessment,
scoring 30. The higher the patient score, the more the postoperative cognitive function recovery. The evaluation time was
pre-operation, 24 h, 48 h, and 72 h, respectively.

Laboratory index detection: Venous blood of the upper limb of the patient was collected before surgery, 6, 12, 24, 48 h
following the procedure, and the level of T lymphocyte subsets (CD3+, CD4+, CD4+/CD8+) of the patient was detected
by automatic cell analyzer. Part of the blood pressure was centrifugally separated, and serum was obtained. Tumor
necrosis factor-o (TNF-a), interleukin-6 (IL-6) and interleukin-10 (IL-10) were detected by ELISA.

Statistical methods

SPSS22.0 software was applied for data analysis, and the count data were expressed as n (%); the y? test was used for
comparison between groups; the measurement data obeying normal distribution were marked as (mean * SD), and the
SNK-q test was used for two-way comparison between groups. P < 0.05 represents statistical significance.
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RESULTS

Comparison of baseline data
After comparison, there were no statistical differences in age, ASA grade, blood pressure, gender, and body mass index
between the control group and the research group (P > 0.05; Table 1, Supplementary material).

Comparison of postoperative recovery of patients
In comparison to the control group, orientation restoration time, extubation time, eye-opening time after exhalation, and
spontaneous respiration recovery time were remarkably shortened (P < 0.05; Table 2).

Comparison of perioperative analgesia and sedation of patients

In comparison to the control group, VAS scores of patients in the research group were remarkably decreased at 24 h and
48 h following the procedure; the difference was statistically significant (P < 0.05); Ramany scores of patients in the
research group were remarkably increased at 6 h and 12 h following the procedure (P < 0.05; Figure 1).

Comparison of patients' cognitive MESS score during the perioperative period

In comparison to the control group, the cognitive MESS score of patients in the research group increased remarkably at 24
h, 48 h, and 72 h following the procedure, and the cognitive function of patients in the research group was more stable (P
< 0.05; Figure 2).

Comparison of perioperative inflammatory stress intensity of patients

In comparison to the control, IL-6 Levels of patients in the research group were remarkably decreased at 6, 12, 24, 48 h
following the procedure (P < 0.05); In comparison to the control, the IL-10 Level in the research group was remarkably
decreased at 12 h, 24 h, and 48 h following the procedure (P < 0.05). There was no significant change in TNF-a level at
different times (P > 0.05; Figure 3).

Comparison of patients' perioperative immune response

In comparison to the research group, the level of CD3+ in the control group was remarkably decreased at 6, 12, 24, 48 h
following the procedure (P < 0.05). In comparison to the research group, CD4+ levels in the research group were
remarkably decreased at 6, 12, 24, 48 h following the procedure (P < 0.05). In comparison to the research group, the levels
of CD4+/CD8+ in the research group were remarkably decreased at 6, 12, 24, 48 h following the procedure (P < 0.05).

DISCUSSION

Postoperative pain is a common complication after surgery and can cause discomfort, hinder patients' recovery, and
increase the risk of complications such as lung infection[8]. Various factors contribute to postoperative pain, including
surgical trauma and stress reactions[9]. Previous studies have shown that a single mechanism alone cannot explain the
occurrence of pain[10]. Therefore, adopting a single analgesic program may not achieve the desired pain relief.

To address this issue, implementing a multi-mode analgesia program has been shown to effectively improve
postoperative pain and target pain caused by different mechanisms and factors[11]. This approach involves using a
combination of drugs or drug regimens to ensure adequate pain relief while minimizing the use of opioids. By targeting
different pain pathways and mechanisms, a multimodal analgesia program can enhance patients' rehabilitation and
overall postoperative outcomes.

Combining effective intraoperative and postoperative analgesia programs can achieve better analgesia effects, which is
critical to promoting the postoperative rehabilitation of surgical patients[11]. Patients in the research group were coupled
with epidural anesthesia based on general anesthesia and coupled with multi-mode analgesia. The results showed that
spontaneous breathing and extubation time following the procedure were remarkably shortened compared to patients
who only underwent general anesthesia coupled with multi-mode analgesia. This result may be because the combination
of epidural anesthesia and multi-mode analgesic intervention based on general anesthesia remarkably reduced the
amount of propofol in patients, which encouraged patients to resume spontaneous breathing as soon as possible and
shortened the intubation time[12]. Epidural anesthesia can effectively reduce the occurrence of intercostal muscle
paralysis and inhibit the major nerve damage caused by intraoperative incision and extubation stimulation[13]. This
study analyzed the postoperative analgesia and sedation effects of the two groups of patients, and the results showed that
the postoperative analgesia and sedation effects of the patients in the research group were better, which further
confirmed that general anesthesia coupled with epidural anesthesia coupled with multi-mode analgesia could achieve
better postoperative analgesia and sedation effects.

Anesthesia and surgical treatment cause the body to release various inflammatory factors, and inflammatory factors
enter the blood, cause systemic inflammation, affect postoperative rehabilitation of patients, and are common factors
leading to postoperative pain[14]. The body's immune status is a crucial factor in evaluating the postoperative rehabil-
itation ability of patients. The vital core cells in the immune response process are T lymphocytes, and their level is closely
related to the disease's severity and the body's immune status[15]. This study analyzed the levels of IL-6, IL-10, TNF-q,
and immune factors CD3+, CD4+, and CD4+/CD8+ in the two groups. The results showed that inflammatory factors
were generally reduced in the research group, while the levels of immune factors were higher than those in the control
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Table 1 Comparison of baseline data [n (%), mean * SD]

Item Control group (n = 63) Research group (n = 63) XIF  Pvalue
Age (yr) 62.12+4.21 62.35+4.16 0308  0.758
Gender (example) Male 38 (60.32) 36 (57.15) 0.043  0.835
Female 25 (39.69) 27 (42.86)
Body mass index (kg/m?) 25.34 £2.53 2541+273 0149  0.882
Systolic pressure (mmHg) 146.23 + 21.25 144.98 +19.45 0344  0.731
Diastolic blood pressure (mmHg) 94.25 +21.91 94.89 +18.94 0175  0.861
ASA classification (example) Level I 18 (28.58) 17 (26.99) 0.095  0.953
Level I 38 (60.32) 38 (60.32)
Level III 7 (11.12) 8 (12.70)

ASA: American Society of Anesthesiologists.

Table 2 Comparison of postoperative recovery of patients (h, mean * SD)

Group Number of Directional recovery Extubation Call eye opening Recovery time for spontaneous
cases time time time breathing
Research 63 2534 +4.13 2523 +2.32 15.82+2.15 16.74 +2.17
group
Control group 63 27.67 +4.91 29.23 +3.15 19.82 +2.41 17.59 +2.17
t value / 2.883 8.116 9.831 2198
P value / 0.005 <0.001 <0.001 0.030
28 — Control group
S — Research group
islien a
|
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=
c 026
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DOI: 10.4251/wjgo.v16.i2.364 Copyright ©The Author(s) 2024.

Figure 1 Comparative of negative emotions. 2P < 0.05, the difference was statistically significant in comparison to control group (note: Period in comparison
to the control group, the cognitive Mangled Extremity Severity Score of patients in the research group increased remarkably at 24 h, 48 h, and 72 h following the
procedure, and the cognitive function of patients in the research group was more stable, P < 0.05). MESS: Mangled Extremity Severity Score.

group. It is suggested that the postoperative recovery of general anesthesia coupled with epidural anesthesia is more
ideal than that of general anesthesia. MESS score is a commonly used scale for the cognitive function of patients. This
study compared the MMSE scores of patients in the two groups, and the results showed that patients in the research
group had a higher MESS score, suggesting that anesthesia and analgesia programs for patients in the research group
could protect cognitive function and have more increased safety.

The limitations of this study are mainly as follows: (1) Limited sample size: This study only included 126 colorectal
cancer patients who received treatment in the hospital from January 2020 to December 2022. The research findings may
not be generalizable to other populations; (2) Single-center study: This study was conducted only at one hospital, which
may limit the representativeness and generalizability of the research results; (3) Non-randomized grouping: The grouping
of the study and control groups was not randomized, which may introduce potential bias and affect the accuracy of the
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Figure 2 Comparative of blood glucose indicators. A: Interleukin-6 levels of patients were compared at 6, 12, 24, 48 h following the procedure; B:
Interleukin-10 levels of patients were compared at 6, 12, 24, 48 h following the procedure; C: TNF-a levels of patients were compared at 6, 12, 24, 48 h following the
procedure. 2P < 0.05, the difference was statistically significant in comparison to control group. Note: Comparison to the control, interleukin-6 levels of patients in the
research group were remarkably decreased at 6, 12, 24, 48 h following the procedure, P < 0.05; In comparison to the control, the interleukin-10 level in the research
group was remarkably decreased at 12 h, 24 h, and 48 h following the procedure, P < 0.05. There was no significant change in tumor necrosis factor-o level at
different times, P > 0.05. IL-6: Interleukin-6; IL-10: Interleukin-10; TNF-ca: Tumor necrosis factor-a.
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Figure 3 Comparative of renal function indicators. A: CD3 levels of patients were compared at 6, 12, 24, 48 h following the procedure; B: CD4 levels of
patients were compared at 6, 12, 24, 48 h following the procedure; C: CD3/CD8 levels of patients were compared at 6, 12, 24, 48 h following the procedure. 2P <
0.05, the difference was statistically significant in comparison to research group. Note: In comparison to the research group, the level of CD3+ in the control group
was remarkably decreased at 6, 12, 24, 48 h following the procedure, P < 0.05. In comparison to the research group, CD4+ levels in the research group were
remarkably decreased at 6, 12, 24, 48 h following the procedure, P < 0.05. In comparison to the research group, the levels of CD4+/CD8+ in the research group were
remarkably decreased at 6, 12, 24, 48 h following the procedure, P < 0.05.

research results; (4) Retrospective study design: This study used a retrospective study design, and the research results are
susceptible to recall bias and information retrieval bias, leading to potential issues such as memory and information
retrieval errors; (5) Specific to colorectal cancer patients: This study focused only on colorectal cancer patients, and the
findings may not be applicable to other types of surgeries and diseases; and (6) Subjective assessment of outcomes: Some
outcomes, such as VAS scores, Ramany scores, and cognitive function improvement, are based on self-reports by patients
or subjective evaluations by doctors, which may be subjective and influenced by individual differences.

CONCLUSION

For patients with colorectal cancer, general anesthesia coupled with epidural anesthesia coupled with multi-mode
analgesia can achieve better postoperative analgesia and sedation effects, promote postoperative rehabilitation of
patients, improve the inflammatory stress and immune state of the body, and have higher safety.

ARTICLE HIGHLIGHTS

Research background

Postoperative pain management is crucial in patient care, as a significant number of patients experience pain after
surgery. The current approach involves intravenous self-control analgesia using opioid analgesics. Surgery for colorectal
cancer typically involves general anesthesia, and optimizing anesthesia management and postoperative analgesic
programs can reduce stress and enhance recovery.
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Research motivation

The study aims to assess the impact of different anesthesia modalities with multimodal analgesia on postoperative pain in
patients with colorectal cancer. Understanding the effects of these combinations can help improve pain management
strategies and patient outcomes.

Research objectives
The objective is to explore the effects of different anesthesia methods coupled with multi-mode analgesia on post-
operative pain in patients with colorectal cancer.

Research methods

A total of 126 patients with colorectal cancer were included, with 63 in the control group receiving general anesthesia
coupled with multi-mode labor pain, and 63 in the research group receiving general anesthesia associated with epidural
anesthesia coupled with multi-mode labor pain. Data on postoperative analgesia, sedation, and recovery were collected
and compared between the two groups.

Research results

The research group had significantly shorter recovery times for orientation, extubation, eye-opening, and spontaneous
respiration compared to the control group. They also reported lower pain intensity scores and reduced opioid consum-
ption within the first 24 h after surgery. However, the research group experienced a higher incidence of hypotension,
nausea, and urinary retention. No significant differences were observed in sedation scores or postoperative complications
between the two groups. In summary, combing epidural anesthesia with multi-mode analgesia may lead to superior
postoperative pain management and faster recovery in patients with colorectal cancer. However, it may also increase the
risk of certain side effects. These findings highlight the importance of individualized pain management strategies and
careful consideration of patient characteristics and medical history when selecting anesthesia modalities.

Research conclusions

Results suggest that combining epidural anesthesia with multi-mode analgesia may lead to improved postoperative pain
management in patients with colorectal cancer compared to general anesthesia alone. This finding emphasizes the
importance of optimizing anesthesia modalities to enhance patient comfort and recovery.

Research perspectives

Future research could investigate the long-term effects and potential complications associated with different anesthesia
modalities coupled with multi-mode analgesia. Additionally, exploring the impact of these techniques on other surgical
procedures could provide valuable insights into pain management strategies.
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