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ABSTRACT

Background: The number of diagnostic and therapeutic procedures done outside the operating room has increased dramatically in recent years.
While most of these procedures themselves pose little risk to the child, the administration of sedation or analgesia may add substantial risk.
Objective: To compare the sedative effects of Dexmedetomidine in comparison to Propofol+Midazolam in children undergoing MRI.

Materials and methods : A prospective, randomized, single blinded comparative study between two anaesthetic agents in a teaching hospital. A
sample size of 30 patients in each group, as calculated from the power of previous studies was taken, setting a significance level of P=0.05, it was
calculated that a group of 30 patients allowed the power of the study to be 95 %.Group “P”: Patients receiving Midazolam+ Propofol combination.
Group “D”: Patients receiving Dexmedetomidine alone

Results : Propofol+Midazolam provided faster onset of sedation, recovery, and discharge times than dexmedetomidine.The time to Ramsay
Sedation Scale =5 was significantly higher in Group D (Mean=12.20 minutes, SD=2.01 minutes) as compared to Group P (Mean = 6.30 min, SD
=1.32 minutes), P value=0.001(P value significant if <0.05).The time to Aldrete Score 10/10 was also significantly higher in Group D(Mean =
21.10 minutes SD = 1.84 minutes) as compare to Group P (Mean = 13.73 minutes SD = 1.89 minutes),P value=0.001(P value significant if <0.05).
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BACKGROUND: morbidity™"”Contraindications to sedation exist and include: ‘

The number of diagnostic and therapeutic procedures done outside the
operating room has increased dramatically in recent years. In children,
most of these procedures require sedation, analgesia or both to achieve
the degree of cooperation or immobilization. While most of these
procedures themselves pose little risk to the child, the administration
of sedation or analgesia may add substantial risk. This may be
particularly relevant for procedures, such as magnetic resonance
imaging (MRI), as it calls for deep sedation.”” Difficulty of access is the
principal argument concerning the safety of deep sedation compared to
general anesthesia. Although MRI equipment is expensive, this should
not be a significant consideration when safety is of paramount
importance. © Because procedural sedation is unable to guarantee
patient compliance in these cases, a deeper level of sedation is often
required. © American Academy of Pediatrics, defines Deep Sedation
as a drug-induced depression of consciousness during which patients
cannot be easily aroused but respond purposefully after repeated
verbal or painful stimulation (eg, purposefully pushing away the
noxious stimuli). As per American Academy of Pediatrics ¥ the goals
of sedation in the pediatric patient for diagnostic and therapeutic
procedures include:

1. Guard the patient's safety and welfare

2. Minimize physical discomfort and pain

3. Control anxiety, minimize psychological trauma, and maximize
the potential for amnesia

4. Control behavior and/or movement to allow the safe completion
of'the procedure

5. Return the patient to a state in which safe discharge from medical
supervision, as determined by recognized criteria, is possible

The success of sedation for MRI has typically been measured by two
factors: the safety of the sedation procedure (lack of adverse events)
and the effectiveness of the procedure (successful completion of the
diagnostic examination. ® Therefore, appropriate drugs need to be
selected, administered, and titrated to achieve these objectives.
Although many healthy young children have been managed by
radiologists and nursing with oral or IV sedation ”, the efficiency of
this technique is poor and the failure rate, particularly in children who
are cognitively challenged, is substantial. Historically, chloral hydrate,
fentanyl, midazolam,pentobarbital and propofol have been the drugs
of choice in radiology departments. These drugs most commonly
administered have half-lives which approach 24 h and have been
associated with prolonged recovery times and sedation-related

1. Potential airway obstruction—for example, sleep apnoea

2. Respiratory centre abnormalities—for example, brain stem

tumours respiratory centre desensitised to carbon dioxide—for

example, conditions with chronically raised paco2

Renal or hepatic dysfunction leading to altered drug kinetics

4. Conditions in which a rise in paco2 would be detrimental—for
example, raised intracranial pressure

5. Conditions with high risk of pulmonary aspiration of gastric
contents.

w

OBJECTIVE: To compare the sedative effects of Dexmedetomidine
in comparison to Propofol+Midazolam in children undergoing MRI.

PLACE OF STUDY: The study was carried out at the MRI Centre of a
large tertiary care teaching hospital after obtaining clearance from the
hospital institutional ethics committee. Children between the age
groups 1 Month - 12 Yrs undergoing elective MRI under anaesthesia at
atertiary level hospital.

INCLUSION CRITERIA

1. Written and informed consent
2. 1Month—12Yrs

3. ASAphysical status T or I

EXCLUSION CRITERIA

1. Age<lMonth&>12Yrs

2. Congenital Heart Disease

3. Arecent Upper Respiratory Tract Infection, Pneumonia or episode
of Acute Severe Asthma in the proceeding 4 weeks

4. Recent use of Digoxin,Alpha 2 Agonist or Psychotropic

medications

Allergies to the study drugs

Predicted difficult airway

Active, uncontrolled GERD

Recentuse of study drugs in the last 30 days

Small duration scans <50 minutes

e A

STUDY DESIGN: A prospective, randomized, single blinded
comparative study between two anaesthetic agents in a teaching
hospital.

SAMPLE SIZE: A sample size of 30 patients in each group, as

| 68 |—| International Journal of Scientific Research |



Volume-7 | Issue-4 | April-2018
- ___________________________________________________________________________________________________________|
calculated from the power of previous studies was taken, setting a
significance level of P = 0.05, it was calculated that a group of 30
patients allowed the power of the study to be 95 %.

Group “P”: Patients receiving Midazolam+Propofol combination
Group “D”: Patients receiving Dexmedetomidine alone

RANDOMIZATION: Randomization was done using the sealed
envelope technique; the subject/guardian picked a pre-sealed envelope
before the procedure. The envelope was not opened in the presence of
subjects/guardians. After opening the envelope secretly, the patient
was allocated to either the “P” or the “D” group. The parents/guardians
of'the patient were not aware of the group allocation.

METHODOLOGY

1.

2.
3.
4.

Parents/Guardian were briefed and written informed consent
obtained.

Intravenous access was obtained in the ward.

Pre-procedural Baseline Monitoring was done with HR,SpO,,RR.
NPO Guidelines which were followed prior to MRI are:

Child>3 Yrs—NPO for Solid & Milk X 08 Hrs
Child <3 Yrs—NPO for Solids & Milk X 06 Hrs

Water & Clear liquids to allowed up to 2 Hrs before the procedure.

If the procedure was delayed IV fluids will administered in the Pre
Anaesthesia Care Unitat the MRI Centre.

5.
a.

12.

Drugs were administered on the scan table as follows:
Premedication:

i.  InjGlycopyrolate 10 mcg/kg

ii. InjMidazolam 70 mcg/kg (only in Group P)
Group D-Dexmedetomidine

i. Loading Dose- 1 mcg/kgover 10 min

ii. Maintenance Infusion—0.5 meg/kg

Group P-Propofol

i. Loading Dose—2mg/kgover 10 min

ii. Maintenance Infusion—50 mcg/kg/min

Procedure was started only after a Ramsay Sedation Scale 5 has
been achieved. The Ramsay scale assigns a score of 1-6 based on
the clinical assessment of the level of sedation as follows: 1=
anxious, agitated, restless, 2 = awake, but cooperative, tranquil,
orientated; 3 = responds to verbal commands only. Scores 4—6 are
used for sleeping patients and are graded according to the response
to loud noises or glabellar taps as follows: 4 = brisk response; 5 =
sluggish response; 6 = no response. Score 3 was accepted as
procedural sedation and 5 was accepted as deep sedation.
Ifa Ramsay score of 5 was not achieved after 25 min of study drug
infusion IV, infusion rate was increased to a desired effect
(maximum 0.7 mecg/kg/min in Group D or 80 mcg/min/kg in
Group P).
Rescue Sedation
a. If patient movements were observed during the imaging
process, an additional supplementary bolus dose of
midazolam 0.05 mg/kg in both the groups was administered,
and the continuous infusion dose of the study drug was
increased to 0.7 mcg/kg/min in Group D and to 150
mcg/kg/min in Group P.

Inadequate sedation was defined as difficulty in completing the
procedure as a result of the child's movement during MRI
examination.

. Patients were allowed to breathe spontaneously without an

artificial airway throughout the procedure. If the SpO2 level
decreased below 93% for 30 s the imaging process was interrupted
and the patient was taken out of the MRI tunnel. After airway
patency was assessed, the neck was extended slightly and oxygen
was administered via facemask, and the study drug infusion was
discontinued temporarily.

. The observer recorded the heart rate, respiratory rate, SpO2, every

5 min during the procedure. The observer also recorded all
complications and side effects during or after the anesthetic.
The anesthetic was continued for upto 60 min and stopped. Care
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was taken to include patients with a scan duration approximating
60 minutes. This was for ease of the study. The smaller duration
scans were excluded from this study.

. The time intervals from the termination of the anesthetic until
spontaneous eye opening, recovery of full responsiveness (based
on a modified Aldrete score of 10/10) and discharge from PACU
were recorded.

Table 1: Modified Aldrete Score

CATEGORY

SCORE|DESCRIPTION

Activity 2

Able to move 4 extremities voluntarily or
on command

1 Able to move 2 extremities voluntarily or
on command

0 Unable to move extremities voluntarily or
on command

Respiratory

Able to breathe deeply and cough freely
Dyspnoea or limited breathing
Apnoeic

Circulation

Heart Rate +/-20% preanesthetic level
Heart Rate +/-20%-49% preanesthetic
level

Heart Rate +/- 50% preanesthetic level

e Y K= Il 8]

Consciousness

Fully awake
Arousable on calling
Not responsive

Oxygen
saturation

N|O[—= (O

Able to maintain saturation of 95% on
room air

1 Needs oxygen supplementation to
maintain saturation of 95%

0 Oxygen saturation +/-95% on
supplemental oxygen

Statistical analysis:

The information was collected using a structured questionnaire
and information entered in computer software. Nominal data were
presented as number (N) and percentage (%). Continuous
variables (e.g. age, weight, heart rate, respiratory rate etc) were
expressed as mean and standard deviation (SD).

Chi-Square test was applied for comparison of nominal data.

For continuous variable, Unpaired t test was applied to compare
between groups (Propofol Vs Dexmedetomidine). Paired t test was
applied to compare within group findings (Pre-Vs Post).
Additional parametric as well as non-parametric analysis of the
data was performed as deemed essential. p value of < 0.05 was
considered as statistically significant. The analysis of the data was
performed using Microsoft excel and SPSS. A total of 60 patients
were included in the study and randomized into two groups viz
Propofol (Group P) and Dexmedetomidine (Group D). No patient
was excluded in the study. Final analysis of 60 patients was done.
(Fig1)

Fig 1: Flow diagram of patient distribution

| Total 60 patients |

v

| Randomised. n=60 |

e X
Propofol+ Midazolam Dexmedetomidine
(Group P) 2 groups (Group D)
¥ }
Anabvsed 02300 | Noexclusions | Analysed (+=30)

Table 2: Comparison of demographic variables between Group P
& Group D. Un-paired t test is applied. P value is significant if <

0.05.

Parameter |Group P (n=30) Group D (n=30) Significance
Mean SD Mean SD (P value)

Age 4.64 3.16 4.88 2.83 0.76

Weight  |17.62 6.00 19.33 5.84 0.27
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Fig2 : Nosignificant demographic difference between 2 groups

Table 3 : Comparison of induction and recovery between Group P
& Group D. Un-paired t test is applied. P value is significant if <
0.05.

Parameter Time |Group P (n=30) |Group D (n=30)|Signific

points [Mean [SD  [Mean [SD |ance (P
value)

Time to Ramsay| - 630 [1.32 12.20 {2.01 0.001

sedation scale

(min)

Time to Aldrete | - 13.73 (1.89 |21.10 (1.84 ]0.001

score(min)

TUmE TO RAMAAT SEDATHON SALE gmmy

e

ety

Fig 3 : The time to achieve a Ramsay Sedation Scale of 5 was
significantly higher in the Group D as compared to Group P.

TVAL TO ALDRETE 2 ORE imind

e )
Wty

Fig 4 : The time achieve the desired Aldrete Score of 10/10 prior to
discharge was also significantly higher in the dexmdetomidine group
(Group D) as compared to the propofol+midazolam group (Group P).

Results :

Our results indicate that the patients' demographic were not
statistically different between groups. (Table 2) (Fig :2) Both groups
had adequate procedural sedation (RSS=5) for MRI scan and 100 % of
the children in both the groups completed their scan without any
interruption, interference or any complications. Ina previous study *”,
we noted that the onset of sedation time was 19 minutes for
dexmedetomidine in MRI sedation. In this study, the faster onset of
sedation time(Mean=12.20 minutes, SD=2.01 minutes) could be
explained by the fact that we accepted the Ramsay score of 5 as the
time to onset of sedation as opposed to the accepted Ramsay score in
the previous study. “” In our study, Propofol+Midazolam provided
faster onset of sedation, recovery, and discharge times than

dexmedetomidine.The time to Ramsay Sedation Scale =5 was
significantly higher in Group D (Mean=12.20 minutes, SD=2.01
minutes) as compared to Group P (Mean = 6.30 min, SD =1.32
minutes), P value=0.001(P value significant if <0.05).(Table 3) (Fig :
3) The time to Aldrete Score 10/10 was also significantly higher in
Group D(Mean = 21.10 minutes SD = 1.84 minutes) as compare to
Group P (Mean = 13.73 minutes SD = 1.89 minutes),P value=0.001(P
value significant if <0.05).(Table 3) (Fig :4) Previous studies indicate
that infusion doses of Dexmedetomidine (0.2-0.7 mcg/kg/min) have
provided effective procedural sedation (RSS=5) although with a
minimal scan failure rates. **** However no incidence of inadequate
sedation was noted with Dexmedetomidine in our study as compared
to previous studies. This could be explained by the fact we started with
the loading dose of Dexmedetomidine (1mcg/kg/min) which was
followed by higher doses of continuous infusion of 0.5 mcg/min/kg
instead of a lower dose used in the previous few studies( starting does
0.2mcg/kg/min, titrated to effect) that too with or without a loading
dose of Dexmedetomidine. Similarly propofol infusion (50-100
mcg/kg/min) with midazolam premedication (70 mcg/kg i.v. stat) was
also found to have provided effective and adequate procedural
sedation (RSS=5)."""*" which corroborates with previous studies. The
doses (of Propofol and Dexmedetomidine for infusion) used in our
study were similar to these previous studies.”"**” In both the groups
there was no requirement of supplemental sedation or increasing the
infusion rate. No other side effects or complications were attributed to
either anaesthetic in this study.

Conclusion :

Both Dexmedetomidine alone (Group D) & the combination of
Propofol+Midazolam (Group P) provided adequate conditions for
MRI without failures in our study or any requirement of supplemental
sedation.

* Combination of Propofol+Midazolam provided statistically
significant rapid rates of anaesthetic induction when compared
with Dexmedetomidine.

* Recovery to full responsiveness after Dexmedetomidine was
statistically significantly prolonged.

¢ Although time required for induction and recovery are higher with
Dexmedetomidine, the better therapeutic index of
Dexmedetomidine gives it an advantage over combination of
Propofol+Midazolam.

Limitation of the study :

There were minor limitations noted in the study. The MRI scans with a
longer duration (approximately > 45 minutes) were chosen. Moreover
the infusion was given for exact 60 minutes duration only after which it
was stopped. This was done for the convenience of the analysis. This
lead to exclusion of scan which were deemed to have smaller duration.
This might have lead to a selection bias. Another limitation was that we
did not monitor the blood pressure before, during or after the scan.
Paediatric patients are more dependent on heart rate than on blood
pressure to maintain cardiac output, hence monitoring of blood
pressure would have been inconsequential. Moreover adding another
parameter would have made the statistical analysis more complex.
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