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Potential benefit of a screening tool in selecting head-injured
children aged 36 months or younger who can cooper ate
In computed tomography

Jin Sung Kim, Duk Ho Kim, Dong Wuk L ee, Sundeok Kim

Department of Emergency Medicine, Nowon Eulji Medical Center, Eulji University, Seoul, Korea

Purpose: We aimed to investigate the benefit of a screening tool in selecting head-injured children who can potentially coop-
erate with computed tomography (CT).

M ethods: The study population consisted of head-injured children aged 36 months or younger who visited the emergency
department (ED) and underwent CT from January 2013 through December 2020. Procedural sedation and analgesia (PSA)
using per os chlora hydrate or per rectd thiopenta was implemented to children presumed less cooperative for CT as per a
clinical screening tool for cooperative candidates for CT (e.g., ahility to lie still on bed for 10 seconds without a guardian).
According to the PSA and the first attempt success of CT, we compared baseline characteristics, CT findings, clinically
important traumatic brain injury, ED length of stay (EDLOS), and ED disposition.

Results: Among the 247 children, PSA was used in 102 (41.3%). The PSA group showed a higher proportion of 3-36
months of age (PSA, 96.1% vs. non-PSA, 82.8%; P = 0.001) and longer median EDLOS (PSA, 127.0 [interquartile range,
101.0-172.0] vs. non-PSA, 85.0 minutes [63.0-130.0]; P < 0.001). The number of children undergoing the first attempt suc-
cess was 213 (86.2%) without a difference in both groups (PSA, 84.3% vs. non-PSA, 87.6%; P = 0.645). In the 213 children,
the implementation of PSA was associated with longer median EDLOS (PSA, 121.0[99.0-156.0] vs. non-PSA, 77.0 minutes
[60.0-122.0]; P < 0.001). In the non-PSA group (n = 145), the first attempt failure was associated with the presence of skull
fracture (success, 7.1% vs. failure, 27.8%; P = 0.009).

Conclusion: This study suggests a potentia benefit of the screening tool in selecting cooperative candidates for CT, i.e,
those who could forgo PSA using ora chloral hydrate or per rectal thiopental, in young children with head injury.

Key words: Child; Conscious Sedation; Craniocerebral Trauma; Deep Sedation; Hypnotics and Sedatives; Length of Stay;
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Brain CT in emergency department
from Jan 2013 through Dec 2020
(n=322) Excluded (n = 75)
- 42 non-trauma
- 13 chloral hydrate administered other than the initial dose”
- 10 intravenous sedation
- 9 thiopental administered other than the initial dose*
- -1 lack of record
Study population
(n=247)
- Able 1o lie still on beds = 10 seconds
- Spontaneous sedation
- Able to cooperate during plain radiograph prior to CT
Yes No
PSA group Non-PSA group
(n=102) (n=145)
First attempt success of CT First attempt failure of CT First attempt success of CT First attempt failure of CT
(n=86) (n=16) (n=127) (n=18)

Fig. 1. Flow chart. * See the definitions in the methods section. CT: computed tomography, PSA: procedural sedation and analgesia.
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Table 1. Clinical characteristics of the study population
Variable Total (N = 247) PSA (N = 102) Non-PSA (N = 145) Pvalue
Age, mo 16 (8-25) 16 (9-22) 15 (7-29) 0.399
Age group, mo 0.001
<3 29 (11.7) 4(3.9) 25(17.2)
3-36 218 (88.3) 98 (96.1) 120 (82.8)
Girls 109 (44.1) 38(37.3) 71 (49.0) 0.068
Transfer from outside hospitals 11 (4.5) 5(4.9) 6(4.1) 0.764
Weekend 78 (31.6) 31(30.4) 47 (32.4) 0.736
Time of visit 0.918
Day 105 (42.5) 45 (44.1) 60 (41.4)
Evening 83 (33.6) 33(32.4) 50 (34.5)
Night 59 (23.9) 24 (23.5) 35(24.1)
Unknown intention 2(0.8) 0(0) 2(1.9) 0.513
Injury mechanism
Fall 133 (53.8) 57 (55.9) 76 (52.4) 0.590
Slip down 60 (24.3) 27 (26.5) 33(22.8) 0.503
Traffic accident 6(2.4) 1(1.0) 5(3.4) 0.405
Struck 48 (19.4) 18 (17.6) 30(20.7) 0.551
Cut/pierce 2(0.8) 0(0.0) 2149 0.513
Others 2(0.8) 1(1.0) 1(0.7) > 0.999
KTAS1-2 15(6.1) 3(29) 12 (8.3 0.839
A of AVPU scale 245 (99.2)* 102 (100.0) 143 (98.6)* 0.513
Pain 100 (40.5) 39(38.2) 61 (42.1) 0.545
FLACC scale 4(3-5) 4(3-5) 4(3-4) 0.532
Manifestations' 0.573
Vomiting 49 (19.8) 22 (21.6) 27 (18.6)
Scalp hematoma 63 (25.5) 28 (27.5) 38(26.2)
Loss of consciousness 8(3.2) 3(2.9) 5(3.4)
Seizure 312 0(0) 321
None 96 (38.9) 39(38.2) 57 (39.3)
Values are expressed as medians (interquartile ranges) or numbers (%).
* The other 2 children had “V” of the AVPU scale.
T Sums of the percentages are not equal to 100% due to the lacked records or overlapped symptoms.
PSA: procedural sedation and analgesia, KTAS: Korean Triage and Acuity Scale.
Pediatric Emergency Medicine Journal 75



Pediatr Emerg Med J 2021:8(2):73-80

F PR GRHYA FA ADL, BRI TEH
o A7 AR A7 GEEG QA B 2
9 AR LEYT B ARAGS WA FF
uel wmgct $FAE AUE 5, AP © 3
A0 4Y, A% olFo BFYL

3. A4 &4

A5F e FUY L ARAS ¥R, WEY U

L5 0 MEeE 427169 F £39 W4E Mann-

Whitney U test Y chi—square test T+ Fisher s exact
test2 Ztzy A9 SAE4of IBM SPSS ver. 25.0
(IBM Corp., Armonk, NY)& o|&31 P (0.058 &
A2 ooz Ao},

Table 2. Outcomes of the study population

2 3
1 A7 Qura B4

HFHO
(44.1%), Hol9 F4at2 1 7H~°>J (AHE9s ®9], 8-25)
0|3, PSAE AT A= 1029 (41.3%) I3l o]
PSATAA Yol7h 3-3671€Ql 32} Hlm=7t olst &
AUtk omAo] BlER] ¢ke 27(0.8%) A o 3
< EISHA] Rlch EA7IASRE YAbo] M 3L,
k=7t AEolAY Alo] HEFh, FLACC & 13
olAbo 2 =A% 2100 [40.5%)) ] d Aol F4
T2 48@B-501At}. dATEE F & B B F
HE@F, TE, QA Wz £o0 2 S (Table 1).

URF FYAF2 PSATlA] 86 (84.3%), H] PSAT:
oA 127%‘(87.6%)03 F 2 2 foe Aol g9l
P = 0.645). AFETSEYI 21, 2137(86.2%)°]

7 2380.3%)0 h2 %M ELOﬂE} A2

Variable Total (N = 247) PSA (N = 102) Non-PSA (N = 145) Pvalue
First attempt success 213 (86.2) 86 (84.3) 127 (87.6) 0.645
CT findings 0.737
Normal 213 (86.2) 87 (85.3) 126 (86.9)
ICH 1(0.4) 0(0) 1(0.7)
EDH 3(1.2) 1(1.0) 2(1.4)
SDH 7(2.8) 2(2.0 5(3.5)
Skull fracture 23(9.3) 12 (11.8) 11 (7.6)*
ciTBI' 8(3.2 4(3.9) 4(2.8) 0.721
Timeintervals, min
EDLOS 107.0 (75.0-146.0) 127.0 (101.0-172.0) 85.0 (63.0-130.0) <0.001
ED-CT 57.0 (34.0-85.0) 77.5 (57.0-100.0) 39.0 (23.0-62.0) <0.001
ED-order 23.0(12.0-41.0) 25.5(14.0-53.0) 22.0(11.0-33.0) 0.050
Order-CT 22.0(9.0-45.0) 38.0 (29.0- 60.0) 11.0(6.0-24.0) <0.001
ED disposition > 0.999
Discharge 236 (95.5) 98 (96.1) 138(95.2)
Ward 10 (4.0) 4(3.9) 6 (4.1)
Intensive care unit 1(0.4) 0(0) 1(0.7)
Transfer to hospitals 0(0) 0(0) 0(0)

Values are expressed as medians (interquartile ranges) or numbers (%).
* Depressed fractures were noted only in the 2 children in the non-PSA group.

" Defined as the “hospitaization > 2 nights'.”

PSA: procedural sedation and analgesia, CT: computed tomography, |CH: intracerebral hemorrhage, EDH: epidural hemorrhage,
SDH: subdural hemorrhage, ciTBI: clinically important traumatic brain injury, EDLOS: emergency department length of stay, ED:

emergency department.
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Table 3. Cumulative success rates according to the number of attempts to perform computed tomography

PSA (N = 102) Non-PSA (N = 145)
Attempt P value*
Interval success* Cumulative success Interval success* Cumulative success
First 86/102 (84.3) 86 (84.3) 127/145 (87.6) 127 (87.6) 0.645
Second 13/16 (81.3) 99 (97.1) 15/18 (83.3) 142 (97.9) 0.693
Third 3/3 (100) 102 (100) 2/3(66.7) 144 (99.3) 0.401
Fourth 0/0 (0) 102 (100) 1/1 (100) 145 (100) NA

Values are expressed as numbers (%).
* Pvalues for theinterval successrates.
PSA: procedural sedation and analgesia.

Table 4. Timeintervals of the children with first attempt success of CT (N = 213)

Variable PSA (N = 86) Non-PSA (N =127) Pvaue Chlora hydrate (N =60) Thiopental (N=26) Pvalue
EDLOS, min  121.0(99.0-156.0) 77.0(60.0-122.0)  <0.001 122.0 (96.0-167.0) 117.0(101.0-141.0) 0.843
ED-CT 72.0 (54.0-93.0) 36.0 (20.0-57.0) <0.001 77.5 (58.3-97.8) 59.5 (47.8-82.0) 0.013
ED-order 24.5(14.0-41.0) 20.0 (12.0-33.0) 0.131 29.0 (15.0-57.0) 17.0(9.0-26.8) 0.005
Order-CT 38.0 (27.0-55.0) 9.0 (5.0-18.0) <0.001 37.5(22.3-54.8) 38.0 (28.8-60.0) 0.446

Values are expressed as medians (interquartile ranges).

CT: computed tomography, PSA: procedural sedation and analgesia, EDLOS: emergency department length of stay, ED: emergency

department.
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Table 5. CT findings, ciTBI, and FLACC scale between the children with and without the first attempt success in the non-PSA

group (N = 145)

First attempt success

First attempt failure

(N = 127) (N = 18) Pvalue

Age, mo 17.0(7.0-29.0) 14.5 (6.0-26.0) 0.569
Age group, mo 0.043

<3 25(19.7) 0(0)

3-36 102 (80.3) 18 (100)
Girls 64 (50.4) 7(38.9) 0.361
KTAS1-2 11(8.7) 1(5.6) >0.999
A of AVPU scale 125 (98.4)* 18 (100) >0.999
CT findings 0.009

Normal 114 (89.8) 12 (66.7)

ICH 1(0.8) 0(0)

EDH 1(0.8) 0(0)

SDH 4(3.1) 1(5.6)

Skull fracture 6(7.2) 5(27.8)"
ciTBI* 4(3.1) 0(0) 0.445
Pain 52 (40.9) 9 (50.0) 0.531

FLACC scale 4(3-5) 4 (4-4) 0.869

Values are expressed as medians (interquartile ranges) or numbers (%).

* The other 2 children had “V” of the AVPU scale.

" Depressed fractures were noted only in the 2 children with the first attempt failure.

* Defined as the “hospitalization > 2 nights'?.”

CT: computed tomography, ciTBI: clinically important traumatic brain injury, PSA: procedural sedation and analgesia, KTAS:
Korean Triage and Acuity Scale, ICH: intracerebral hemorrhage, EDH: epidural hemorrhage, SDH: subdural hemorrhage.
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