Project summary
Postoperative pain management is an important factor for early postoperative ambulation and recovery; however, epidural analgesia requires catheter placement and could negatively affect early postoperative ambulation. Furthermore, patients undergoing anticoagulant or antiplatelet therapy to treat cerebrocardiovascular diseases, which has recently been increasing, cannot receive epidural analgesia given the risk of serious complications, including epidural hematoma. Intravenous patient-controlled analgesia (IV-PCA) with opioids is a method of pain management that allows postoperative patients to easily secure the administration route. Moreover, it can be used even in patients unable to receive epidural analgesia. However, it has an inadequate analgesic effect during coughing and body movement. Furthermore, additional bolus opioid administration could be required in uncontrolled patients, which might induce opioid-related side effects. Therefore, there is a need for a rational approach involving various treatment modalities to obtain optimal pain control and minimize opioid use. Multimodal analgesia, which combines different analgesic drug classes, is recommended for postoperative pain treatment since its synergistic effect on pain relief at lower analgesic doses. We aimed to evaluate the feasibility of IV-PCA and repeated scheduled acetaminophen administration to establish an alternative postoperative analgesia management protocol to epidural analgesia in laparoscopic colectomy.
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Rationale & background information:
Postoperative pain management is an important factor for early postoperative ambulation and recovery; however, epidural analgesia requires catheter placement and could negatively affect early postoperative ambulation. Furthermore, patients undergoing anticoagulant or antiplatelet therapy to treat cerebrocardiovascular diseases, which has recently been increasing, cannot receive epidural analgesia given the risk of serious complications, including epidural hematoma. Intravenous patient-controlled analgesia (IV-PCA) with opioids is a method of pain management that allows postoperative patients to easily secure the administration route. Moreover, it can be used even in patients unable to receive epidural analgesia. However, it has an inadequate analgesic effect during coughing and body movement. Furthermore, additional bolus opioid administration could be required in uncontrolled patients, which might induce opioid-related side effects. Therefore, there is a need for a rational approach involving various treatment modalities to obtain optimal pain control and minimize opioid use. Multimodal analgesia, which combines different analgesic drug classes, is recommended for postoperative pain treatment since its synergistic effect on pain relief at lower analgesic doses. We aimed to evaluate the feasibility of IV-PCA and repeated scheduled acetaminophen administration to establish an alternative postoperative analgesia management protocol to epidural analgesia in laparoscopic colectomy.

Study goals and objectives:
To establish a postoperative pain management that replaces epidural anesthesia in laparoscopic colectomy, to investigate the analgesic effect of postoperative pain management in the early postoperative period by intravenous patient-controlled analgesia (IV-PCA) and repeated scheduled acetaminophen administration.

Study design
Study Type: Interventional (Clinical Trial)
Estimated Enrollment: 45 participants
Basic Design: Single arm
Randomization: Non-Randomized
Blinding: Open- No one is blinded
Control: Historical
Official Title: Effectiveness of postoperative pain management by multimodal analgesia without epidural analgesia after laparoscopic colon cancer surgery: A prospective Cohort Study
Actual Study Start Date: July 14, 2017
Estimated Primary Completion Date: December 31, 2019
Estimated Study Completion Date: December 31, 2019

Methodology
Arm: Intravenous analgesia with fentanyl and acetaminophen+ Local anesthesia with ropivacaine

Intervention/treatment: 
Drug: fentanyl+ acetaminophen+ ropivacaine
Patients will be administered onto the fascia of each wound as local anesthesia with ropivacaine. At the end of surgery, a solution of fentanyl will be administered until the morning of POD2. 1000 mg of acetaminophen intravenous solution will be administered at the end of the surgery and subsequently at 6-h intervals until POD 3.

Safety considerations
[bookmark: _bookmark90]If a serious adverse event or adverse reaction occurs, physicians will take appropriate treatments and report it to the principal investigator. In addition, the principal investigator will promptly report to the Dean of the School of Medicine and the Ethics Committee, and follow the opinion of the Ethics Committee as to whether or not to continue the research thereafter.
A serious complication is defined as a complication which:
· All deaths during the study treatment period or within 30 days of the last day of study treatment as defined in the study
· Deaths occurring after 30 days from the last treatment date for which a causal relationship to the study treatment cannot be ruled out.
· Grade 4 non-hematological toxicity
· Other serious adverse events (excluding Grade 4 hematologic toxicity) which needs hospitalization for treatment or prolongation of hospital stay, disability, congenital disease or abnormality in later generations that may lead to disability, other serious medical events 

Follow-up
The pain evaluation was performed by a nurse from the day of surgery, NRS scores and PRS scores were obtained every 8 hours from 6 hours after surgery through POD5, and at first ambulation.

Data management
The data of enrolled cases will be collected using the case report form (CRF) of the study and sent to the research secretariat. The subject cases will be anonymized. Specifically, a registration number will be assigned to each patient in the order of registration, so that only that registration number will be managed as personal identification information. The correspondence table will be recorded on an external storage medium (e.g., USB) using a computer disconnected from the network, and it will be kept under lock and key. The storage location will be a locked cabinet in the most secure laboratory of the Department of Surgery at Kinki University School of Medicine. When the results of the research are published, great care will be taken to ensure that they do not contain information that could identify the subjects. The principal investigator will keep the materials related to this research in a locked cabinet in the laboratory of Department of Surgery, Kindai University School of Medicine, until five years after the completion of the research, three years after the final report of the research results, or ten years after the publication of the paper, whichever is later. At the end of the storage period, the documents will be shredded and the information will be erased from the computer and external storage media using special software.

Statistical analysis
For 531 patients who underwent epidural anesthesia for laparoscopic colectomy at our hospital from 2005 to 2015, the distribution of days skewed the right, where right implies long hospital stay. Then, we analyzed the data on the log scale. For the 531 patients, the mean postoperative hospital stay was 2.310 (standard deviation [SD] = 0.378) on the log scale, where exp(2.310) = 10.073 days. On the basis of the result, for the present study, the expected postoperative hospital stay by the use of IV-PCA was assumed to be 2.303 (SD = 0.4) on the log scale, where exp(2.303) = 10 days. Given these assumptions, the study was designed to examine the non-inferiority of IV-PCA against epidural anesthesia with 2 day margin, the significance level of 0.025 (one-sided), and the power of 0.8; resulting in a requirement for 40 patients according to the one-sample t-test. Allowing for patients ineligible for analysis, we planned on enrolling 45 patients, where the analysis set was the patients for whom the days of postoperative hospital stay could be observed. We show the results after converting the mean and 95% confidence interval (CI) calculated on the log scale to the exponential scale, with the one-sided p-value.

Quality assurance
Investigators participating in this study will comply with this study protocol to the extent that it does not compromise patient safety and human rights. In addition, any changes (revisions) to the study protocol must be approved by the Ethics Committee.

Expected outcomes of the study
The combination of IV-PCA and acetaminophen maintained a low pain score and did not affect the postoperative hospital stay.

Duration of the project
The end of the project is defined as 3 years after the date that the last patient has been registered to the trial.

Ethics
The study is conducted in accordance with the Helsinki declaration on experimentation on human subjects. Written informed consent are obtained from all patients at study enrollment.

