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ABSTRACT

Purpose: We aimed to compare two different sedation protocols for brain magnetic
resonance imaging (MRI) in preterm infants. One protocol used chloral hydrate (CH)
with monitoring conducted by non-anesthesiologists, and the other used a continuous
infusion of propofol (PF) with monitoring by anesthesiologists.

Methods: A total of 250 preterm infants born between January 2011 and December
2015 who received brain MRI during hospitalization in our neonatal intensive care unit
(NICU) were included in this retrospective study. In period 1, sedation for brain MRI
was done using a single dose or multiple doses of CH with monitoring conducted by
NICU medical staff. In period 2, an anesthesiologist prescribed a continuous infusion
of PF and titrated the dosage for minimal and adequate sedation. Data on the adverse
events, including desaturation and bradycardia, were collected and compared between
periods 1 and 2.

Results: Despite similar gestational ages of the patients in periods 1 and 2, the infants
in period 1 showed a higher risk of developing bradycardia after sedation compared
to those in period 2 (30.2% vs. 14.8%; an adjusted odds ratio of 2.35; 95% confidence
interval of 1.12 to 4.91). Infants who had an adverse event after sedation had a lower
gestational age and corrected age at the time of MRI (26.8 weeks vs. 27.9 weeks,
P=0.004; 37.3 weeks vs. 38.3 weeks, P=0.023). The duration of MRI was significantly
longer in infants that had an adverse event than those that did not (70.9 minutes vs.
64.3 minutes). After adjusting for various clinical factors, lower gestational age, lower
corrected age at the time of MRI, and period 1 increased the risk of developing adverse
events after sedation for MRI.

Conclusion: The use of a continuous PF infusion with dose titration and monitoring
by an anesthesiologist is safe and feasible as a sedation protocol for brain MRI in
prematurely born infants.
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Infants received brain MRI test during
SMC NICU hospitalization (2011-2015)
(n=250)
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Period 1 Period 2

Using CH for sedation Using PF for sedation

Under monitoring by non-anesthesiologists Under monitoring by anesthesiologists
(n=169) (n=81)

4

Multiple doses of
CH=MIDA
(n=77, 46%)

Single dose of CH
(n=90, 53%)

Figure 1. Study population. A total of 250 preterm infants born
between 2011 to 2015 were included. Abbreviations: MRI, magnetic
resonance imaging; SMC, Samsung Medical Center; NICU, neo-
natal intensive care unit; CH, chloral hydrate; PE, propofol; MIDA,
midazolam.
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Table 1. Demographics of the Enrolled Infants (n=250)
Period 1 (CH) Period 2 (PF)

Variable (n=169) (n=81) P-value
Demographic data
Gestational age (wk) 27.242.6 27.0+3.5 0.612
Birth weight (g) 975.2+312.2 1,016.4+508.7 0.503
Male sex 85(50.3) 45 (55.5) 0.499
Small for gestational age 33(19.5) 16 (19.8) 1.000
1-min Apgar score 5.4+1.7 4.6x1.9 0.004
5-min Apgar score 7.3+x1.4 6.7+1.8 0.009
Cesarean delivery 139 (82.2) 57(70.4) 0.048
Outborn 24 (14.2) 23(28.4)  0.009
Congenital anomaly 3(1.8) 4(4.9) 0.218
Neonatal outcome data
IVH grade >3 16 (9.5) 19(23.5)  0.006
PVL 4(2.4) 9(11.1)  0.006
Seizure 27(16.3) 13(16.0)  1.000
Moderate to severe BPD 39 (24.2) 16 (19.8) 0.516
MRI-related clinical data
CA at the test (wk) 37.2+2.8 38.4+3.3 0.002

Body weight at the test (g) 2,068.9+406.6 2,297.0+638.6 0.001

Duration of the test (min) 93.2+19.5 79.8+19.1  0.002
02 use via NP at the test 6(3.6) 6(7.4) 0.222
Intubated state at the test 0 1(1.2) 1.000
Final sedation failure* 2(1.2) 0 1.000
Adverse events* 110 (65.1) 51(62.9) 0.887

Values are expressed as number (%) or meantstandard deviation.
*Adjusted for gestational age, birth weight, CA, body weight at the MRI
test, the presence of IVH and PVL.

Abbreviations: CH, chloral hydrate; PE propofol; IVH, intraventricular
hemorrhage; PVL, periventricular leukomalacia; BPD, bronchopul-
monary dysplasia; MRI, magnetic resonance imaging; CA, corrected
age; NP, nasal prong.
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Table 2. Comparison of the Adverse Events within 24 Hours
after Magnetic Resonance Imaging between Infants in Period
land2

Period1 Period 2
(n=169) (n=81)
Increase in desaturation 91 (53.8) 47 (58.0)
Increase in bradycardia 51 (30.2) 12(14.8) 2.350(1.124-4.911)
Oxygen supplementation 30(17.8) 18(22.2) 0.927 (0.450-1.911)
2(2.5) -
5(6.2)  0.35(0.07-1.54)

Variable AOR (95% CI)

0.753 (0.420-1.352)

Airway intervention* 0
6(3.6)
Values are expressed as number (%).

*Requiring intubation or laryngeal mask airway.
Abbreviations: AOR, adjusted odds ratio; CI, confidence interval.

Feeding intolerance
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MRI ¢ BA] o] m7gdufo]7} o] 5] 0 W (37,35 tf 38,35, P=0.023),
MRI 2] A7 53k A ATH(70.9% th 64,35, P=0.016) (Table 4).
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Table 3. Comparison of the Adverse Events between Infants
Who Received Multiple Doses and a Single Dose of CH in
Period 1

Period1 Period1

. (CH) (cH)
Variable i Ak AOR (95% CI)
(n=79) (n=90)

Increase in desaturation 51 (64.6) 40 (44.4) 2.059 (1.069-3.968)
29(36.7) 22(24.4) 1.691 (0.829-3.450)
12(13.3) 2.024(0.850-4.819)
Airway intervention’ 0 0 -

3(38) 3(33) 0.87(0.170-4.610)

Values are expressed as number (%).

*CH multiple doses+midazolam; "Requiring intubation or laryngeal
mask airway.

Abbreviations: CH, chloral hydrate; AOR, adjusted odds ratio; CI,
confidence interval.

Increase in bradycardia
Oxygen supplementation 19 (24.1)

Feeding intolerance
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Table 4. Clinical Characteristics of the Infants with and without Adverse Events

Variable Adverse events (+) (n=161) Adverse events (-) (n=89) P-value OR (95% CI)
Gestational age (wk) 26.81£2.8 27.9+3.1 0.004 0.782(0.633-0.937)
Birth weight (g) 967.8+376.9 1,026.1+402.5 0.254

Small for gestational age 30(18.6) 19(21.3) 0.618

1-min Apgar score 5.2+1.9 5.0+1.9 0.411

5-min Apgar score 7.2+1.6 7.1+1.7 0.911

Congenital anomaly 3(1.9) 4(4.5) 0.246

Severe BPD 119 (73.9) 57 (64.0) 0.287

IVH grade >3 7(4.3) 6(6.7) 0.389

CA at the MRI test (wk) 37.3x2.7 38.3+3.6 0.023 0.827 (0.727-0.940)
Body weight at the MRI test (g) 2,147.0£491.7 2,135.3£528.2 0.864

Duration of MRI test (min) 70.9+£21.4 64.3+£18.9 0.016 0.981 (0.967-0.995)

Values are expressed as number (%) or meansstandard deviation.

Abbreviations: OR, odds ratio; CI, confidence interval; BPD, bronchopulmonary dysplasia; IVH, intraventricular hemorrhage; CA, corrected age;

MRI, magnetic resonance imaging.
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