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Risk Factors of Intracranial Hemorrhage in Skull Fracture after Pediatric Head Trauma

Ji, Myoung-Hee' - Choi, Hye-Ran®
'Department of Nursing, Asan Medical Center, Seoul; *Department of Clinical Nursing, University of Ulsan College of Medicine, Ulsan, Korea

Purpose: The purpose of this study was to investigate the risk factors of intracranial hemorrhage in children with skull fractures from
head trauma. Methods: The retrospective study included 205 patients diagnosed with a skull fracture in a pediatric emergency
room. Data were analyzed using 7-test, Fisher's exact test, t-test, and logistic regression analysis with the SPSS/WIN24.0 program. Re-
sults: Intracranial hemorrhage was diagnosed in 71 patients. There were statistically significant differences between the hemorrhagic
group and non-hemorrhagic group in age group, places of accident, type of accident, location of the fracture, and symptoms. Intra-
cranial hemorrhage by age group was higher in school-age and adolescence than in infancy. The places of accidents of hemorrhage
were higher in street and school than in the home. The types of an accident of bleeding were higher in the case of knock and traffic
accident than in fall. Symptoms of nausea, headache, and loss of consciousness were associated with higher intracranial hemorrhage.
Multivariable logistic regression analysis showed that knock (OR=3.29, 95% Cl = 1.50-7.22), traffic accident (OR=4.78,95% Cl=1.31-
17.43), nausea (OR=4.18, 95% Cl=1.42-12.31), and loss of consciousness (OR=3.29, 95% Cl = 1.41-9.50) were risk factors for intra-
cranial hemorrhage. Conclusion: In this study, the risk factors of intracranial hemorrhage were identified in pediatric patients with
skull fractures caused by head trauma. It is recommended that the results of this study be used to manage and educate patients,
caregivers, and medical staff after head trauma hemorrhage.
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Table 1. General and Accident Characteristics of the Intracranial Hemorrhage Group and Non Intracranial Hemorrhage Group (N=205)
_ Hemorrhage group ~ Non hemorrhage
Variables O =e) (h=71) group (n=134) Hemorr(?/a)ge ! tory p
1 (%) o M+5D ’
General characteristics
Age (yn* 32+43 52+52 21+32 -5.22 <.001
Infant 105 (51.2) 28 (394) 77 (57.5) 26.7 18.31 <001
Early childhood 65(31.7) 20(282) 45(33.6) 30.8
School age 20(9.8) 3(183) 7(5.2) 65.0
Adolescence 5(73) 0(14.1) 537) 66.7
Sex
Male 133 (64.9) 47 (66.2) 86 (64.2) 353 0.08 773
Female 72(35.1) 24(33.8) 48 (35.8) 333
Accident characteristics
Places of accident
Home 129 (62.9) 33 (46.5) 96 (71.6) 256 <0017
Public place 33(16.1) 11(15.5) 22 (16.4) 333
Street 27 (13.2) 18 (25.4) 9(6.7) 66.7
School 10 (4.9) 6 (8.5) 4(3.1) 60.0
Playground 6(2.9) 3(4.1) 3(2.2) 50.0
Type of accident
Fall 133 (64.8) 33 (46.4) 100 (74.6) 248 24.12 <.001
Knock 36(17.6) 19 (26.8) 17.(12.7) 528
Slip 19(9.3) 6(8.5) 13(9.7) 316
Traffic accident 17 (83) 13(183) 4(3.0) 76.5
Location of fracture
Parietal 112 (54.7) 41 (57.8) 71(53.0) 36.6 18.09 <.001
Occipital 42 (20.5) 5(7.0) 37 (27.6) 11.9
Frontal 29(14.1) 11(15.5) 18 (13.4) 379
Temporal 22(10.7) 14(19.7) 8(6.0) 63.6
Type of fracture
Linear 183 (89.2) 61 (85.9) 122 (91.1) 333 2997
Depressed 16 (7.8) 6(8.5) 10(7.5) 375
Diastatic 4(2.0) 3(4.2) 1(0.7) 750
Others 2(1.0) 1(1.4) 1(0.7) 50.0
Admission
Yes 50(24.4) 43 (60.6) 7(5.2) 86.0 77.07 <.001
No 155 (75.6) 28(394) 127 (94.8) 18.1

*Infant= < 1 year; Early childhood = 1-6 years; School age =7-12 years; Adolescence = 13-18 years; ‘Hemorrhage rate (%) =Number of hemorrhage group/Number
of total group x 100; *Fisher’s exact test.
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Table 2. Comparison of Symptoms between Intracranial Hemorrhage Group and Non Intracranial Hemorrhage Group (N=205)
Total Hemorrhage group Nl
hemorrhage group
Variables Category (n=205) (h=71) (n=134) X p
n (%)

Scalp swelling Yes 136 (66.3) 50 (70.4) 86 (64.2) 0.81 368
No 69(337) 21(29.6) 48(35.8)

Headache Yes 58(283) 27 (38.0) 31(23.1) 5.07 024
No 147 (71.7) 44 (62.0) 103 (769)

Vomiting Yes 50 (24.4) 18(254) 32(239) 0.05 815
No 155 (75.6) 53(74.6) 102 (76.1)

Bruise Yes 37 (18.0) 18(25.4) 19(14.2) 391 048
No 168 (82.0) 53 (74.6) 1 15 (85.8)

Laceration Yes 23(11.2) 11(15.5) 2(9.0) 1.99 158
No 182 (88.8) 60 (84.5) 122 (91.0)

Loss of consciousness Yes 22(107) 15(21.1) 7(52) 1225 <.001
No 1 83 (89.3) 56(78.9) 127 (94.8)

Nausea Yes 21(10.2) 14.(19.7) 7(52) 10.60 001
No 184 (89.8) 57(80.3) 127 (94.8)

Seizure like motion Yes 420 3(4.2) 1(07) 121
No 01(98.0) 68(95.8) 133(99.3)

*Fisher's exact test.
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Table 3. Classification of Hemorrhage in Intracranial Hemorrhage Group

(N=77)
Categories n (%)
Subdural hemorrhage 36 (44.4)
Epidural hemorrhage 34 (42.1)
Subarachnoid hemorrhage 7 (8.6)
Intraventricular hemorrhage 3(3.7)
Intracerebral hemorrhage 1(1.2)
Total* 81(100)

*Duplication data.

Table 4. Univariable Logistic Regression Analysis for Intracranial Hem-

orrhage (N=205)
Variables Unalsicd 95% Cl p
OR
Age (yn*
Infant 1.00
Early childhood 1.22 062-242 564
School age 511 1.85-14.10 002
Adolescence 550 1.73-17.50 004
Sex
Male 1.00
Female 092 049-168 773
Places of accident
Home 1.00
Public place 146 0.64-3.32 373
Street 5.82 238-1420 <001
School 436 1.16-16.43 029
Playground 291 0.56-15.12 204
Type of accident
Fall 1.00
Knock 339 1.58-7.27 002
Slip 140 049-3.97 529
Traffic accident 9.85 300-3230 <001
Location of fracture
Parietal 1.00
Frontal 1.06 046-246 895
Temporal 303 1.17-7.84 022
Occipital 023 0.09-0.64 005
Symptoms
Scalp swelling (reference: no)
Yes 133 0.72-247 369
Bruise (reference: no)
Yes 2.06 0.99-4.23 05
Laceration (reference: no)
Yes 1.86 0.78-447 163
Nausea (reference: no)
Yes 446 1.71-11.63 002
Vomiting (reference: no)
Yes 1.08 0.56-2.11 815
Headache (reference: no)
Yes 204 1.09-3.81 026
Loss of consciousness (reference: no)
Yes 486 1.88-12.57 001
Seizure like motion (reference: no)
Yes 587 0.56-57.48 129

*Infant= <1 year; Early childhood = 1-6 years; School age=7-12 years; Adolescence
=13-18 years.
OR=0dds ratio; Cl=Confidence interval.
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Table 5. Multivariable Logistic Regression Analysis of Risk Factors for

Intracranial Hemorrhage (N=205)
Variables OR 95% Cl p
Type of accident

Fall 1.00

Knock 329 1.50-7.22 003

Traffic accident 478 1.31-1743 018
Symptoms

Nausea (reference: no)

Yes 4.18 142-12.31 009

Loss of consciousness (reference: no)

Yes 329 1.14-9.50 027

OR=0dds ratio; Cl=Confidence interval.
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