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ABSTRACT
Introduction: MRI is increasingly used in a variety of paediatric conditions because of its high soft tissue contrast resolution and utility for acquiring multiplanar images to evaluate the anatomy and function of organs in the body without the use of ionizing radiation. With the increasing use and application of MRI in our centre, the article is aimed at reviewing the Sedation in the paediatric MRI; a preliminary report in University of Port Harcourt Teaching Hospital, Rivers state. Methods: All MRI sedation done in the past nine months using midazolam and propofol were identified. Data collection involved age, body mass index (BMI), ASA status, type of anaesthesia, duration of procedure, pre and post procedure vital signs, challenges in the peri-procedural period and complications. Results: One hundred and sixty-nine patients ASA I-III, aged up to 12 years, day case for MRI sedation over a nine-month period, were used. 23(13.6) infants and 146(86.4) were children. Mean age was 5.4 ± 4.0, BMI 16.2 ± 4.0, approximately 2% were classified as ASA I, 54% ASA II, 44% ASA III. Approximately 93% of the children were sedated with propofol while 7% had monitored anaesthesia care. The mean duration of the procedure was 40.7 ± 6.4. For pre procedural vital signs, mean pulse rate was 91.9 ± 4.9, mean SpO2 97.1 ± 1.3. For post procedural vital signs, mean pulse rate was 91.9 ± 4.9, mean SpO2 96.8 ± 1.1. Conclusion: Sedation for MRI is safe. Proper patient selection, pre anaesthetic review, and continuous presence of the anaesthetist is required, monitored anaesthetist care is also possible but in selected cases.

INTRODUCTION
[bookmark: _Hlk195012200]MRI is increasingly used in a variety of paediatric conditions because of its high soft tissue contrast resolution and utility for acquiring multiplanar images to evaluate the anatomy and function of organs in the body without the use of ionizing radiation 1. 
Although MRI offers several advantages over other imaging modalities, it is limited by long acquisition times and its environment which involves an enclosed space and inherently loud noises.1,2
The use of sedation and general anaesthesia have facilitated the assessment of paediatric patients with MRI, particularly in children older 3-6 months and younger than 6 years of age. Sedation and general anaesthesia are typically used in infants and young children with lengthy MRI examinations because remaining motionless and following breathing commands which are necessary to obtain the best possible MRI image quality can be challenging during these ages.1,2
Paediatric sedation has evolved since the first monitoring guidelines were published by the American Academy of Paediatrics section on Anaesthesiology and Pain medicine in 1985.3 Sedation is commonly done to alleviate patient apprehension and facilitate cooperation during MRI scan.4 Effective sedation enhances patient comfort and cooperation during MRI scan.5
[bookmark: _Hlk195012036]Intravenous fentanyl and midazolam are among the commonly used sedatives for MRI procedures. In using sedative agents such as midazolam and propofol, it is imperative to consider their pharmacodynamic characteristics to ensure safe and effective sedation during procedures. Midazolam dose use for sedation in MRI is 0.1 to 0.6 mg/kg intravenously. Midazolam is valued due to its rapid onset of action, quick recovery and ease of administration and monitoring. Midazolam can also be used in combination with propofol to achieve optimal sedation in paediatric age group at low doses during MRI scan. Propofol offers high efficacy and swift recovery.5 Nevertheless, the choice of sedative medication for MRI hinges on various factors including the patient’s condition, desired sedation level and recovery duration. With the increasing use and application of MRI in our centre, the article is aimed reviewing the Sedation in the paediatric MRI; a preliminary report in University of Port Harcourt Teaching Hospital, Rivers state.

MATERIALS AND METHOD
[bookmark: _Hlk195012272]After approval, we reviewed the patient`s record for data collection. All MRI sedation done in the past nine months using midazolam and propofol were identified. Data collection involved age, body mass index (BMI), ASA status, type of anaesthesia, duration of procedure, pre and post procedure vital signs, challenges in the peri-procedural period and complications. Exclusion criteria were ASA > III, severe cardiovascular or pulmonary disease and a history of propofol intolerance. All parents were informed of the fasting guidelines: clear liquids were withheld for at least 2 hours, breast milk for 4 hours, infant formula and solid food for 6 hours. On the day of the procedure, all patients presented to the MRI waiting room with their parents and IV cannula was inserted. Before the procedure, each child was carefully examined by the consultant anaesthetist to ensure patient met the fasting criteria and to rule out upper respiratory tract infection. Patients were premedicated with IV midazolam 0.1mg/kg after which they are transferred to the MRI suite. Sedation was achieved with IV propofol 1mg/kg over 30 seconds. Supplemental oxygen was delivered using appropriately sized tight-fitting facemask for age held with a harness hook with a flow rate of 4l/min. sedation was maintained with propofol at a dose of 5mg/kg/hr using a paediatric soluset. Monitor used was pulse oximetry (pulse rate and oxygen saturation), observation of movement of the reservoir bag of a Mapleson F breathing circuit attached to the facemask. After the MRI examination was completed, the propofol infusion was terminated and the patients were transferred to the MRI waiting room and handed over to their parents. Statistical analysis involved were student t-test and chi-squared analysis.









RESULTS
[bookmark: _Hlk195012400]One hundred and sixty-nine patients ASA I-III, aged up to 12 years, who underwent day case MRI sedation over a nine-month period, were identified. Of these, 23 were infants and 146 were children. Mean age was 5.4 ± 4.0, BMI 16.2 ± 4.0. Approximately 2 were classified as ASA I, 54% ASA II, 44% ASA III. Approximately 93% of the children were sedated with propofol while 7% had monitored anaesthesia care. The mean duration of the procedure was 40.7 ± 6.4. For pre procedural vital signs, mean pulse rate was 91.9 ± 4.9, mean SpO2 97.1 ± 1.3. For post procedural vital signs, mean pulse rate was 91.9 ± 4.9, mean SpO2 96.8 ± 1.1. There were no recorded challenges in the peri-procedural period and there were also no recorded complications. 

Table l: Demographic characteristics; shows the range, having more children compared to infants, range of duration, BMI, duration, complications and ASA with more children in ASA II, followed by ASA II and III.
DEMOGRPHIS CHARACTERISTICS
AGE                               n               %            Mean±SD
Infant                            23              13.6
0-1yr                                                                   5.4±4.0
Child
2-12yr                           146             86.4
BMI                                                                    16.2±4.0
Duration                   30-45min                          40.7±6.4
Complications                0
ASA            I                    3               1.8
                    II                  92              54.4
                    III                74              43.8


Table II: Procedure; shows the percentage of children who had monitored anaesthetic care and sedation, sedation been more than MAC, with zero challenges. signs.
PROCEDURE
Variables                                     n                                  %        Mean±SD
MAC                                           12                                7.1
Sedation                                      157                              92.9
Challenges                                    0
 Majority of the patients 92.9% had sedation, while 7.1% had monitored anaesthetic care, there was zero complications in both groups,

Table III: shows the mean pre and post vital signs 
VITAL SIGNS
                                                    Range                                       Mean±SD
Pre PR                                      84-98mmhg                                91.9±4.9
PreSP02                                   95-100%                                      97.1±1.3
Post PR                                    86-96mmhg                                 91.9±4.9
PostSPO2                                 95-98%                                        96.8±1.1
There were no significant changes in the vital signs comparing pre and post vital signs.






DISCUSSION
Propofol has been found to be a useful agent for paediatric sedation because of its high efficacy and swift recovery profile especially in combination with midazolam.5 All the patients in this study did not require additional sedation and all MRI examination were completed without sedation failure. 
Studies have being done using numerous sedative agents such as propofol, midazolam, and dexmedetomidine  for paediatric sedation.6,7,9,10,11 The use of propofol alone is associated with increased incidence of sedation related adverse events because of it s dose -dependent response to airway collapse by inhibition of airway dilator muscle and of upper airway reflexes6,,12,13 , this led to the the use of propofol in combination with other sedatives  like midazolam, ketamine, and dexmedetomidine6,12,13 but use of propofol and midazolam is preferable because of their high potency, short half-lives, and low potential for adverse effects.6,10,14
The goals of paediatric sedation are not only to ensure adequate sedation, but also to control anxiety, minimize psychological trauma, maximize the potential for amnesia, control unintentional movements, and provide short recovery. These goals can be best achieved by selecting appropriate drugs in the lowest possible, but just adequate dose for the procedure.15 Midazolam is administered as premedication for anxiolysis and amnesia and also to control unintentional movements in this group of patients.16 Propofol administered in high doses for long-term sedation has been linked to ‘propofol infusion syndrome’ in both children and adults.17 For short term procedural sedation like MRI, no case report of propofol infusion syndrome has been documented.18
In the index study, the use of propofol with midazolam for paediatric MRI sedation reduced the frequency of airway obstruction, this similar to a study by  kang et al6 in which bolus doses 1-2mg/kg propofol and 0.05mg/kg midazolam was given, but differ in their slight increase in the recovery profile although not significant, this may be because we gave propofol over 30second and they gave propofol as a bolus.
The vital signs in our study, pulse rate and oxygen saturation where within normal ranges and no significant change was noticed comparing pre and post vital signs this comparable to results by    in which a combination of propofol and midazolam was used for sedation.6,14
A study6 recorded postoperative agitation following the use of propofol and midazolam for sedation, they speculated that it may be as a result of a paradoxical reaction to midazolam this differs from our study this was as this was not seen, this may be because we used low dose midazolam, and it was given as premedication.
With growing demand of paediatric sedation for diagnostic procedures, inadequate sedation and sedation failure are significant clinical problems. Repeated MRI sequences, or rescheduled investigations are costly with respect to increased personnel time, downtime of the MRI scanner, and inconvenience to children and parents.16 Sedation failure rates of up to 20%19 and inadequate sedation rate of up to 22.5%18 have been reported in the literature depending on the sedation regimen used. This contrasted with our results, which showed not a single sedation failure highlighting the efficacy of our sedation regimen. All examinations were completed without sedation failure. Therefore, this regimen is an effective way to meet the increasing demand for paediatric MRI examinations especially in our low resource environment, this is similar to studies by Ismail and colleagues20, Jevdjic and colleagues21 with no failure rates reported with combination of propofol and midazolam despite there use over the years.




CONCLUSION
[bookmark: _Hlk195014208]Sedation for MRI is safe. Proper patient selection, pre anaesthetic review, and continuous presence of the anaesthetist is required, monitored anaesthetist care is also possible but in selected cases. Further research should be focused on other sedation agents that can be safely used.
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