L)

Check for
updates

Pediatr Emerg Med J 2022;9(1):1-9

https://doi.org/10.22470/pem;j.2022.00437
pISSN: 2383-4897 / elSSN: 2508-5506

AZERO} 2P E A duES:
32 W o & W

Risk stratification of intermediate-risk children with minor
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The Pediatric Emergency Care Applied Research Network rule helps emergency physicians identify very low-risk children
with minor head injury who can forgo head computed tomography. This rule contributes to reducing lifetime risk of radia-
tion-induced cancers while minimizing missing clinically important traumatic brain injury. However, in intermediate-risk
children, decisions on whether to perform computed tomography remain at the emergency physicians discretion. To reduce
this gray zone, this review summarizes evidence for risk stratification of intermediate-risk children with minor head injury.
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Table 1. Ratesof CT, TBI, and ciTBI in children with an isolated variable using data of the PECARN secondary analyses-"*?

CiTBI

TBI

CT

Variable

> 2y
278/31,694

<2y
98/10,718

Total
376 (0.9)

> 2y
498/31,694

<2y
282/10,718

Total
780 (1.8)

> 2y
11,643/31,694

<2y
3,326/10,718

Total
14,969 (35.3)

PECARNY

(n

(0.9)
12/2,300

(1.6) (0.9)
4/1,330

NA

(2.6)
NA

(36.7)

(31.0)

42,412)

16 (0.4)

NA NA

NA

About 50%*

SIM?

(n

(0.5)
12/2,623

(0.3)
1/157 (0.6)

3,630)

13 (0.5)

36/2,623

2/157 (1.3)

38 (1.4)

1,903/2,623

90/157 (57.3)

1,993 (71.7)

LOC®

(n

(0.5)

(1.4)

NAT

(72.6)

2,780)

4(05) NA'

4(05)

22(2.7)

22(2.7)

234 (28.5) NA'

234 (28.5)
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Table 2. Rates of neurosurgery in children with an isolated variable*™*?

Neurosurgery

Variable

Total <2y > 2y
PECARND (n = 42,412) 60 (0.1) 19/10,718 (0.2) 41/31,694 (0.1)
SIM? (n = 3,630) NA NA NA
LOC® (n = 2,780) 1(0.04) 0/157 (0) 1/2,623 (0.04)
NFSH® (n = 820) 0(0) 0(0) NA
GRAAY (n = 411) 0(0) 0(0) NA
Vomiting® (n = 1,501) 5(0.3) NA 5(0.3)
Severe headache®? (n = 209) 1(0.5) NA 1(0.5)

Values are expressed as numbers (%).
PECARN: Pediatric Emergency Care Applied Research Network, SIM: severe injury mechanism, LOC: loss of consciousness,
NFSH: non-frontal scalp hematoma, GRAA: guardian’s report of child acting abnormally.
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Table 3. Comparison of ciTBI rates between children with an isolated variable and those with 2 variablest#?

2 Variables

|solated variable

Variable

> 2y
21775 (2.7)

<2y
12/471 (2.5)

Tota
33/1,246 (2.6)

> 2y
12/2,300 (0.5)

<2y

41,330 (0.3)

Total

16 (0.4)
13(0.5)
4(0.5)
1(02)
10(0.7)
3(L4)

3,630)
2,780)

SIM? (n

16/981 (1.6)

2/87 (2.3)
8/308 (2.6)

12/2,623 (0.5) 18/1,068 (1.7)

1/157 (0.6)

LOC? (n

NA
NA
6/474 (1.3)

8/308 (2.6)

NA
NA

4(0.5)
1(0.2)

NA
NA

= 820)

NFSH? (n

2/222 (0.9)

2/222 (0.9)

= 411)

GRAA® (n

NA
NA

6/474 (1.3)

10(0.7)
3(1.4)

1,501)

Vomiting® (n

1/217 (0.5)

1/217 (0.5)

= 209)

Severe headache™? (n

Values are expressed as numbers (%).

CiTBI: clinically important traumatic brain injury, SIM: severe injury mechanism, LOC: loss of consciousness, NFSH: non-frontal scalp hematoma, GRAA: guardian’s report

of child acting abnormally.
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Table 4. Crude rates of ciTBI in children with 2 variablest™?
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Variable <2y Variable > 2y
SIM + 12/471 (2.5) SIM + 21775 (2.7)
NFSH 9/258 (3.5) LOC 16/622 (2.6)
LOC 2/57 (3.5) Vomiting 5/125 (4.0)
GRAA 1/156 (0.6) Severe headache 0/28 (0)
LOC + 2/87 (2.3) LOC + 16/981 (1.6)
SIM 2/51 (3.9) SIM 13/539 (2.4)
NFSH 0/16 (0) Vomiting 3/321(0.9)
GRAA 0/20 (0) Severe headache 0/121 (0)
NFSH + 8/308 (2.6) Vomiting + 6/474 (1.3)
SIM 7/233 (3.0) SIM 2/84 (2.4)
GRAA /59 (1.7) LOC 3/321(0.9)
LOC 0/16 (0) Severe headache 1/69 (1.4)
GRAA + 2/222 (0.9) Severe headache + 1/217 (0.5)
NFSH 159 (1.7) Vomiting 1/69 (1.4)
SIM 1/143 (0.7) SIM 0/27 (0)
LOC 0/20 (0) LOC 0/121 (0)

Values are expressed as numbers (%).

ciTBI: clinically important traumatic brain injury, SIM: severe injury mechanism, NFSH: non-frontal scalp hematoma, LOC: loss of

consciousness, GRAA: guardian’s report of child acting abnormally.

Table 5. Rates of ciTBI in children with 2 variables* 172

Variable <2y Variable > 2y
SIM + LOC 4/108 (3.7) SIM + vomiting 7/209 (3.3)
SIM + NFSH 16/491 (3.3) SIM +LOC 29/1,161 (2.5)
NFSH + GRAA 2/118 (1.7) Vomiting + severe headache 2/138 (1.4)
GRAA + SIM 2/299 (0.7) LOC + vomiting 6/642 (0.9)
NFSH + LOC 0/32(0) Severe headache + SIM 0/55 (0)
LOC + GRAA 0/40 (0) LOC + severe headache 0/242 (0)

Values are expressed as numbers (%).

* The numbers and proportions were measured by merging the values listed in Table 4. Due to this overlap, the 2 variables com-

bined are listed in order of high proportion instead of number.

ciTBI: clinically important traumatic brain injury, SIM: severe injury mechanism, LOC: loss of consciousness, NFSH: non-frontal
scalp hematoma, GRAA: guardian’s report of child acting abnormally.
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Intermediate-risk minor head injury

Symptoms worsening at presentation
Age < 3 months

Risk stratification
Severe injury mechanism + 1 or more additional PECARN variables

Persistent parental preference* + manifestations concerned but not included in the rule ¥

Yes ‘

<3.3%"* risk of ciTBI

|

| <0.9% risk of ciTBI

‘ 2-hour observation l

Symptoms
worsening during
ED observation

| No

Discharge

Fig. 1. An agorithm for risk stratification of intermediate-risk children with minor head injury.
* Ongoing parental concern after education on the risk and benefit of CT.
" Manifestations that are concerned but not included in the PECARN rule (e.g., vomiting in an infant).

* See detailsin Table5.

PECARN: Pediatric Emergency Care Applied Research Network, ciTBI: clinically important traumatic brain injury, CT: computed

tomography, ED: emergency department.
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