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(Comparative Analysis of Craniofacial Injury Patterns

in Electric Scooter and Bicycle Riders Presenting to a

Local Emergency Medical Center:
A Retrospective Single-Center Study)

Purpose: The proliferation of electric scooters (e-
scooters) has increased e-scooter-related craniofacial

trauma. This study compared demographic characteristics,

injury circumstances, craniofacial injury patterns, and
clinical outcomes between e-scooter and bicycle riders
at a local emergency medical center.

Methods: This single-canter retrospective study
reviewed 365 patients (e-scooter n=57, bicycle n=308)
presenting with craniofacial injuries to Nowon Eulji
Medical Center between January 2023 and November
2025. Fracture sites, soft tissue injury locations and
surgical procedures were coded independently per
anatomical site. Welch's t-test and chi-square or Fisher's
exact test were applied (p < 0.05).

Results: E-scooter riders were significantly younger
(32.2 £ 15.8 vs. 49.0 + 21.9 years, p < 0.001), more
frequently injured at nighttime (45.6% vs. 18.2%, p

< 0.001), more often transperted by EMS (68.4% vs.
52.6%, p = 0.027), and more alcohol-involved (28.1% vs.
9.1%, p < 0.001). Fracture rates were comparable (15.8%
vs. 16.6%, p = 0.886), with orbital fractures most
common in both groups. Cheek and chin injuries were
more prevalent in e-scooter riders (22.8%; 17.7% vs.
10.0%), while forehead injuries predominated in bicycle
riders (20.3%). Concurrent intracranial hemorrhage
ocecurred exclusively in bicycle riders (0% vs. 5.2%, p =
0.078). Surgical rates trended higher in e-scooter riders
(52.6% vs. 40.6%, p = 0.091).

Conclusion: E-scooter craniofacial injuries

frequently at night with greater alcoho! involvement.
Despite comparable fracture rates, distinct soft tissue
distributions and absence of intracranial hemorrhage in
e-scooter riders suggest different injury biomechanics.
Mandatory helmet legislation, alcohol enforcement, and
nighttime speed restrictions are warranted.
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Fig. 1. Anatomical distribution of soft tissue
craniofacial injuries in bicycle and e-scocter
riders

Table 1. Baseline Charactenstics and Ciroumsiances of E-scooter vs Bicyde Injures

‘Variables Total (N=365) Bicyde (n=308] E-scooter (n=57)  p-value
hge lyears), mezn £ 60 32215 380 £ 19 22158 <0007~
Age group, n (k) <0001
1675 years ) 43 (14.0) 0 '75;
20-28 years 43 (1400 '
30-38 years E-R-E
40-48 years 29 (9.4 5
50-58 years 42 (13.6) 5 (88
60-62 years 52 (169) 1018
T0-T% years S3(TH 235
280 years 17 (5.5 1018
Sex, n (%) T
Male 266 (72.9) 229 (T44] 37 1843)
Female 99 427.1) 79 (25.6) 20 (35.1)
Time of day. n (%) <0001+
Day [@7:00-14:00) 120 (33.0) 15 (263
Evening [14:00-2200) 162 144.5) 16 (28.1)
Night {22:00-07:00) 82 {n5) 26 456)
Seasan, n () D543+
Spring (Mar-May) 105 208 30392 15 (263)
Sumemer (Jun-Aug) 114313 22 (799 22 (386)
Autumn (Sep-hou) 108 (22.6) 92 (29.9) 16 (28.1)
Winter (Dec-Feh) 38 (104) 34 01m 4 (T
Route of arrival n (%) 02T
EMS (119 201 {55.1) 162 (526] 39 (554
Seli- ansport 164 {44.5) 146 (474 18 (31.6)
Helmet use, n (%) 0218+
Yes 510140 46 (1491 5 (@88
No 314 (B6.0) 262 (8511 52 (91.2)
‘Alcohel involvement n (%) <0.007
Yes #4021 2890 18 (28.7)
No 321 (87.9) 260 (90.9] 41(M39)
Loss of consciausness. n (96 0283~
Yes 65{17.8) 52 (165 13(228)
Nox 00 {62.2) 256 (831) 44 (77.2]

* Student’s t-test (Welch s t-iest due fo emequal vanances Levene’s fest p<005)
* Pearson's chi-square test
- Fisher's exact fest

Table 1. Baseline Characteristics and
Circumstances of E-scooter vs Bicycle Injuries

Table 2. Clinical Outcernes and Treatment of E-scooter v Sicyrle Injuries

Varable Tatal (N=365)  Bicycle (n=308) E-scooter (n=57)  p-value
Injury type, n (%) 0.886-
without fractures 305 (83.6) 257 (B34) A8 (84.2)

with fractures 60 (16.4) 51 (166 9(158)
Fracture cile, n (%] N=03 N=TT N=1& 0228,
Frantal 5 (54} 565 o0}
Oeksital 27 (2000 23 (29.9) 4 (2510)
Merse 23 (247 20 (26.0) 3088)
Mailla 18013.4) 14082 4 (250)
Zygoma 17 (183) (182 3(188)
Mandible 3(3.2) 1(1.3) 2 (12.5)
Surgery pefarmed, n (%) 0091+
Yes 155 (42 5) 125 (40.6) 30 (526}
Na 210 (575} 183 (58.4) 27 (4t 4y
Type: of surgery, n (36 M=228 N=193 N=35 0913+
Primary dosure 199 (87 3) 169 (BT &) 0 (a5
CR 1253 1052) 2{57}
ORAF 935} 736 2057
FISG ENLES 306 0 {00}
Gilies' 3013 20 129)
Burrhale trephination 1 (044} 105 000
Tertiary dosure 104} 1005 000
Hospialization, n (%) A0
Yes 30 (8.2) 2478 6 (10.5)
No 335 (91 8} 204 (523 51 (89.5)

= Pearson’s ch¥-square test

= Fesher's exact test

(TR closed’ reduction: ORAF, apen reduction and fntemal fivation: FISG, full-thickness skin craft!
Table 2. Clinical Qutcomes and Treatment of E-
scooter vs Bicycle Injuries
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