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Rationale
Even 60% of breast surgery patients experience severe pain immediately after the surgery. Breast amputation surgery is one of the most at risk of persistent neuropathic pain, along with thoracotomy.
There are several ways to reduce severe postoperative pain after breast surgery. These options include opioids and non-opioid drugs. However, in the case of breast surgery, only the use of regional analgesia techniques resulted in a significant reduction of severe pain. 
The erector spinae plane (ESP) block has recently shown to be effective in alleviation of severe postoperative pain after different types of surgical procedures.  It is know that this technique reduced pain severity and opioid consumption in patients undergoing breast surgery. However, data presenting that ESP block improves the quality of recovery in patients after this procedure are still limited. 
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Study goals

Primary goal: The impact of ESP block on the Quality of Recovery – 40 (QoR-40) in comparison to participants with sham block or the control group. The QoR-40 will be evaluated a day after the surgery. 
Secondary goals: 
1. postoperative pain severity measured with the visual analog scale (VAS) at hours 2, 4, 8, 12 and 24
2.  oxycodone consumption during the first 24 hours with the patient-controlled analgesia (PCA) technique,
3.  time to the first oxycodone demand
4.  general satisfaction of treatment  

Study design
This study is a single-center randomized controlled trial. Patients and the evaluators will be blinded (masking). 
[bookmark: _Hlk92658869]Patients: Women undergoing single-side breast surgery due to cancer
Randomization: Computer-generated randomization with a 1:1:1 ratio. Patients will be randomized into three groups possessing an equal number of participants, 25 per group. The ESP group (the ESP block with ropivacaine), the SHAM group (the ESP block with saline), and the control group (CON, no intervention). 
Inclusion criteria:
1. Women undergoing single-side breast surgery due to cancer
2. 18-80 years old
3. Patients capable of obtaining informed consent
Exclusion criteria:
1. Lack of consent
2. Surgery of two breasts
3. Reoperation of the same breast
4. Previous participation in the study
5. Coagulopathy
6. Allergy to opioids and local anesthetics
7. Depression, antidepressant drugs treatment
8. Epilepsy
9. Usage of painkiller before surgery
10. Addiction to alcohol or recreational drugs
Patients screening and recruitment
Patients will be screened our preanesthetic clinic, where an attending anesthesiologist qualified them for anesthesia. The final recruitment will take place in the surgical department a day before surgery. Patients who meet the inclusion criteria will informed about risk and benefits concerning our trial. Then, the informed consent will be taken. 

Anesthesia
All patients will be anesthetized generally. The induction with fentanyl, 1-3 mcg per KG; propofol, 1.5-2 mg per kg. Then, the laryngeal mask airway will be inserted. Patients with the risk of aspiration will be intubated using rocuronium or suxamethonium. The maintenance with oxygen/air mixture, sevoflurane, and fentanyl.
Intervention
After the induction of general anesthesia, before the beginning of the surgery, the patient will be assigned to one of three groups. An anesthesiologist involved in the study will open an opaque envelope with the randomization. The patient will be placed in the lateral position Then, in the ESP and the SHAM group  the erector spinae plane block will be performed with 0.375% ropivacaine (ESP group) or saline (SHAM group), 0.4 mL/kg, to a maximum of 40 mL.  The plane block will ultrasound guided, on the level of T4, on the side of surgery. No intervention is planned in the CON. 

Analgesia and postoperative care
Approximately 30 minutes before the end of the surgery, the patient will receive oxycodone IV at a dose of 0.1 mg/kg. The PCA with oxycodone will be started in the postoperative care unit, 1 mg per bolus, with a lockout period of five minutes. The analgesia regime also will include IV Paracetamol, one gram every six hours. If pain exceeds 40 mm on the VAS, the attending nurse will administer a rescue dose of oxycodone (5 mg twice). Routine care will include IV Ondansetron, 4 mg twice daily, as a nausea and vomiting prophylaxis. An attending nurse  will measure pain severity on the VAS at hours 2, 4, 8, 12, and 24 following surgery.
A day after the surgery, an investigator, not aware of the patient allocation, will collect data concerning the QoR-40, pain severity, opioid consumption and demands, the time to the first demand, and the treatment satisfaction. 
Safety
All patients will be observed according to potential adverse events associated with the trial. Each adverse event will be monitored.  


Sample size calculation
 A preliminary study was performed to assess the sample size. The study’s primary outcome was the quality of recovery measured with the QoR-40.  We compared 14 patients, seven after ESP, and seven controls. The mean results of the QoR-40 were 185 after ESP and 172 in patients without any intervention. The calculated sample size was 11 individuals for each group, power 0.8, and alpha 0.05. Because three comparisons were necessary, we decided to randomize 75 participants into groups, with 25 individuals in each group.
Statistics
Normally distributed parameters will be computed with an analysis of variance (ANOVA). These variables will be presented as means with 95% confidence intervals. We will use the Kruskal–Wallis test by ranks to compute parameters with non-normal distributions. If the Kruskal–Wallis test results show statistical significance, the Bonferroni correction will be applied. Then, a pairwise comparison will be perform using the Mann–Whitney U test. These data will be presented as medians and interquartile ranges (IQR). Qualitative parameters will be compared with Fisher’s exact test. The time to the first demand for oxycodone with PCA will be presented as the Kaplan-Meier curve. 
Expected outcomes 
We expect to find significant differences between the ESP and CON groups according to most goals of our study. Some differences, especially in QoR-40 can be found between the SHAM and the CON groups. 







Informed consent form
Study title: "Evaluation of the effectiveness of the Erector Spinae Plane (ESP) regional blockade in patients undergoing breast surgery due to cancer on the quality of recovery"

You are going to undergo surgery on your breasts for cancer. Such a procedure is associated with significant postoperative pain, which may affect your stay in the hospital.
We suggest you take part in a clinical trial to evaluate the effectiveness of a new analgesic treatment method in the first 24 hours after surgery. Your proposed method of treating pain has been used many times with very good results in the local department. You will be randomly assigned to perform a block in the erector spinae plane block compartment using a local anesthetic or saline. Some of you will not receive the block and will be treated as a standard patient.  After surgery, pain management will include the use of intravenous medications, including the use of an oxycodone pump in PCA (patient controlled analgesia). 
Participation in the study is voluntary. Withdrawal from the clinical trial will not in any way affect your continued treatment. Your participation in the research will be 24 hours after the end of the surgery.
The screening appointment will take place before the surgery. Qualification will include medical history, assessment of vital signs, and verification of your medications.
Study description
First, you will undergo general anesthesia and it will in no way differ from the standard procedure. Before anesthesia, you will have an intravenous line inserted, followed by ECG, blood pressure and pulse monitoring.
If you agree to participate in the study, some of you will be given a method of analgesic treatment, namely Erector Spinae Plane block.
The Erector Spinae Plane block consists in deposition of local anesthetic solution or saline under ultrasound control between the muscles of the chest wall in order to ensure postoperative analgesia lasting up to several hours after the procedure. The procedure will take place after induction of general anesthesia. 
Participation in the study may be terminated by a doctor at any time without your consent, if acute side effects or deterioration of health occur, or for administrative reasons. The protocol of this study was presented and approved by the Bioethical Committee of the Medical University of Lublin.
During the entire trial, you will be asked several times to assess the level of the perceived pain by marking its intensity on the VAS - visual-analog scale, which is in the form of a 100 mm ruler. You will mark the intensity of pain from 0 - no pain at all to 100 - the strongest pain imaginable. In addition, blood pressure and heart rate will be measured during the test.
A day after the surgery you will be asked to fill in the Quality of Recovery form. The form is a well know tool assessing different aspects quality of recovery after many procedures. We will also ask you to evaluate you satisfaction of treatment. 

PERSONAL DATA PROTECTION


Your participation in the study will be kept strictly confidential - the number assigned will be used for identification. The information contained in your medical records will only be used for the purposes of this study and future publication of its results. In any event, your identity will be protected. Clinical and personal data may not be used for any other purpose or transferred to third parties without your consent. Confidentiality will be protected by Polish law (personal data protection is carried out in accordance with the Act of August 29, 1997, Journal of Laws 133, item 883).

All information you provide to the anaesthesiologist and clinical data will be kept strictly confidential. However, representatives of your local Ethics Committee may refer to the original of your medical records to verify clinical trial procedures and / or data to ensure that the trial was performed in accordance with applicable healthcare laws and regulations.
If there are any reasons to complain about the way you were treated during the examination, you can file a complaint about the operation of the Health Service in Poland to the Ombudsman for Patient's Rights, ul. Długa 38/40 in Warsaw (Mon-Fri: 9.00-21.00; free helpline: 0800-190-590). Your rights are in no way diminished by participating in a research study.

STUDY VERIFICATION

This study was verified by the Bioethics Committee of the Medical University of Lublin,
Al. Racławickie 1, 20-950 Lublin.

CONTACT FOR STUDY

Thank you for considering participating in this study and for taking the time
to read this information. At any time, if you have any doubts or questions regarding this test or your rights as a patient, or in a situation that requires emergency care, contact your anesthetist.



By signing a copy of written information and the attached dated consent form, you consent to participation in the study. You will receive one copy of the written information with the consent form.



Name of the attending physician. Contact telephone number

-------------------------------------------------- -------------------------------------




Patient's name and surname. Contact telephone number

-------------------------------------------------- -------------------------------------




Date Patient's signature







