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1. INTRODUCTION AND RATIONALE
Botulinum toxin A (BoNT-A) is a substance that requires repeated application due to its effectiveness being lost 12-16 weeks post application. Performing these intra-muscular injections under anesthesia reduces pain and distress during applications, ensuring effective and successful functional results. This study evaluates motor development of patients undergoing 3 or more repeated BoNT-A application in a tertiary pediatric hospital and the safety as well as effect of 3 different types of anesthesia.
In this study, it was aimed to compare the functional outcomes and different anesthesia types applied in patients who received repeated BoNT-A. Serial BoNT-A is now a routine form of application in improving function and movement in children with cerebral palsy, which requires the repetitive anesthesia applications to be reliable and effective. For this purpose, we tried to determine the most appropriate anesthesia type for multiple applications in the same case.

2. OBJECTIVES

Primary Objective: 

The primary objective of the present study is to to compare the functional outcomes and different anesthesia types applied in patients who received repeated BoNT-A.
Secondary Objectives: 
Series BoNT-A is now a routine form of administration to improve function and movement in children with cerebral palsy, where repetitive anesthesia applications must be safe and effective. Therefore, determining the most appropriate type of anesthesia for more than one application in the same case is the secondary aim of the study.
STUDY DESIGN

This study was planned as a retrospective study and was approved by the hospital’s local ethics committee. Patients and their guardians were informed about the study, and only those who gave consent were included. The study included 75 pediatric patients (320 procedures) who were aged 2-10 years, had an American Society of Anesthesiologists (ASA) score of 3, and with cerebral palsy.

The unsuitability of the patients' age range, the lack of sufficient information in the patient files, the lack of consent of the patient or the parent are the criteria for exclusion from the study.

Between January 2008 and January 2018, 75 children with cerebral palsy and a total of 320 procedures undergoing BoNT-A application at least three times consecutively every six months were retrospectively reviewed. In our study, the procedures until the last BoNT-A application of patients who required surgery during the course of the period or who did not benefit from BoNT-A application were evaluated. Functional evaluation of GMFCS was taken into consideration and the decrease in classification was grouped and compared as 2-1-0 level (1). 

Their demographic data, number of serial BoNT-A application , birth time (Term-preterm), birth weight, cerebral palsy type, first BoNT-A application age were recorded. In our hospital, all BoNT-A applications are performed under anesthesia under the supervision of an anesthesiologist in the operating room. The anesthesia protocol includes pre-anesthetic visit, premedication, monitoring, anesthesia, recovery time spent in the operating room until the post-procedure Modified Aldrete Recovery Score is ≥9, and recording of side effects. During the preanesthetic visit, the patient's current systemic diseases, medications, previous anesthesia experiences, fasting times before the application of the procedure and written consent for anesthesia applications are all obtained talking to the patient's proxies. In an attempt to increase the compliance of the patient to the procedure, premedication is performed giving per oral Midazolam 0.5 mg /kg 20 minutes before the procedure. Monitoring is conducted in the form of continuous ECG, SpO2, heart rate, ventilation, temperature, blood pressure measurement every 2 minutes, and measurement of Ramsey sedation scale as well as sedation levels. Monitorization is initiated when the patient is brought to the operating room and continues for 2 hours after leaving the operating room. There are three types of anesthesia which are midazolam and ketamine with sedation analgesia, anesthetic mask with inhaler anesthetic application, and LMA with inhaler anesthetic. The sedation degree of the patients during the procedure is desired to be ≥ 4 according to the Ramsey Sedation Scale (deep sedation and general anesthesia). In the event that the sedation scale is <4, a propofol dose of 0.2 mg / kg is administered as an additional dose.

When looked at the sedation levels according to the Ramsey Sedation Scale, it can be interpreted that the sedation score is 1 if the patient is awake, restless and / or crying, the sedation score is 2 if the patient is awake, calm and is watching his/her environment, the sedation score is 3, if the patient is sleepy but responding to verbal stimuli, the sedation score is 4, if the patient is sleepy but there is a prompt glabellar response to tactile stimuli, and the sedation score is 5, if the patient is sleepy but there is a slow glabellar response to tactile stimuli, and finally sedation score is 6, if the patient is not responding to any stimuli The application of BoNT-A is performed by the pediatric orthopaedic physician if the degree of sedation of patients is ≥4 according to the Ramsey Sedation Scale (deep sedation and general anesthesia) and in accordance with The updated European Consensus 2009 (2).

After BoNT-A applications were completed, patients' recovery from anesthesia was evaluated with the Modified Aldrete Recovery Scoring system (patient's activity, respiratory depth, circulation, consciousness and oxygen saturation are scored). The time from the start of the anesthetic drugs applied to the patients to the last BoNT-A injection was recorded as the sedation period, while the time interval from the completion of the first BoNT-A injection to the completion of the last injection was recorded as BoNT-A injection time, and the time from the completion of the last BoNT-A injection to the time when Modified Aldrete Recovery Score was ≥ 9 was recorded as recovery time, and finally the time spent from the entrance to the exit of the operating room was recorded as the total operating room time. Until the Modified Aldrete Recovery Score was ≥ 9, the time they were monitored in the operating room was recorded as recovery time. Also, bradycardia, hypotension, hypoxemia, apnea, bronchospasm, nausea and vomiting, which can be seen during and after the procedure were recorded as side effects.

Fig. 1: Flow diagram
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3. STUDY POPULATION

3.1 Population (base) 

This study was planned as a retrospective study and was approved by the hospital’s local ethics committee. Patients and their guardians were informed about the study, and only those who gave consent were included. Seventy-five pediatric patients (320 procedures) aged 2-13 years, American Society of Anesthesiologists (ASA) score 3, and cerebral palsy patients who underwent at least 3 or more consecutive procedures were included in the study. Patients who had previous surgery, motor and mental retardation, or chronic diseases, had been using psychiatric medication, had been planned to undergo more than one operation in the same session, had emergency surgery, or had an ASA score of 3 or 4 were not included in the study. 

3.2 Inclusion criteria

To become included to the trial the subjects have to comply with the following criteria: 

• Spastic hemiplegic cerebral palsy patients who applied to the orthopedic clinic of our hospital for botox application in the last 10 years and who underwent BoNT-A application at least 3 times under anesthesia in operating room conditions will be included in the study.
3.3 Exclusion criteria

Subjects may be excluded from the study if they do not meet the inclusion criteria aforementioned.

In addition, during the execution of the study the following events and items can result in an exclusion:

• Since we will obtain the data from the patient files, the incomplete data in the file, the lack of consent of the patient or the parent, are the criteria for the patient to be excluded from the study.
4. METHODS

4.1 Study parameters

4.1.1 Main study parameters
The following data about the patients were recorded in the participant’s file: gender, age, number of procedure, way of birth, gestational age, type of cerebral palsy, weight, score of GMCSF, adverse events, injection time, sedation time, total operating room time, recovery time. 
5. STATISTICAL ANALYSIS

Statistical analysis was performed using SPSS version 21.0 (SPSS Inc, Chicago, Illinois, USA) with a confidence level of 95%. While frequency and percentage values were assigned for categorical variables, such descriptive statistics as minimum, maximum, mean and standard deviation were assigned for numerical variables. The relationship between categorical variables was analyzed by Chi-square test, while ANOVA test was employed to analyze the variability of a numerical variable compared to a categorical variable. The significance level was set at 0.05.
6. ETHICAL CONSIDERATIONS

6.1 Regulation statement

The study will be conducted according to the ethical principles of the Declaration of Helsinki, revision 2000. Before the study will start, the protocol and all relevant documents will be approved by the Medical Ethics Committee of the University of Health Sciences Dr Behcet Uz Children’s Hospital.
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