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Analysis of a patient group with head and facial injuries in scooter accidents 
treated at the Central Military Hospital in Prague from 2010 to 2022

Summary
In recent years, the use of scooters has become an increasingly popular mode of transport in the 
Czech Republic, in large cities. However, with the increase in popularity comes an alarming increase in 
the number of injuries associated with this type of transport. This article presents the results of a 
retrospective study that evaluated the clinical and demographic characteristics of patients with these 
injuries, including diagnoses, outcomes, and complications. The analysis revealed that 21 patients with 
head and neck injuries associated with scooter riding were treated at the Central Military Hospital 
between 2010 and 2022. Major diagnoses included acute subdural hematoma 5; 24%), intracerebral 
hematoma (1; ), brain contusion (5; 24%), lbi fracture (2; 10%), and facial skeletal injury (8; 38%). Of the 
major complicating diagnoses unrelated to craniofacial injury, axial skeletal involvement (2; 10%) and 
tension pneumothorax 1; 5%) occurred. Hospitalization was required in 71% of patients and 
neurosurgical intervention was performed in 4 . Scooter riding in ebriet and under the influence of 
narcotics was a serious problem and was found in 29% of cases. These results point to the need for 
increased caution and safety when using scooters.

Abstract
In recent years, the use of scooters has become an increasingly popular mode of transport in the 
Czech Republic, especially in large cities. However, with the increase in popularity comes an alarming 
increase in the number of accidents associated with this type of transport. This article presents the 
results of a retrospective study that evaluated the clinical and demographic characteristics of patients 
with these injuries, including diagnoses, outcomes, and complications. The analysis found that 21 
patients with head and neck injuries associated with riding scooters were treated at the Central 
Military Hospital between 2010 and 2022. Major diagnoses included acute subdural hematoma (5; 
24%), intracerebral hematoma (1; 5%), brain contusion (5; 24%), skull fracture (2; 10%) and facial skeletal 
injury (8; 38%). Of the serious complicating diagnoses not related to craniofacial injury, involvement of 
axial skeletal injury (2; 10%) and tension pneumothorax (1; 5%) occurred. Hospitalization was required 
in 71% of patients and neurosurgical intervention was performed in 4 patients. A serious problem is 
riding scooters while under the influence of alcohol and narcotics, which was found in 29% of cases. 
These results point to the need for increased caution and safety when using scooters.
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Table 1: Summary of patients, circumstances of injury, diagnoses, course of hospitalization and outcome.

A - yes; aSDH - acute subdural hematoma; GCS - Glasgow Coma Scale; GOS - Glasgow Outcome Score; ICH - intracerebral hematoma; N - no; NCH - 
neurosurgical

Home
In recent years, electric scooters have become 
an increasingly popular mode of commuting, 
especially in large cities, where they offer an 
alternative to and public transport [1]. In the 
Czech Republic, as in many other countries, 
the use of electric scooters has increased 
steeply and more and more people are using 
this type of micro-mobility, either with their 
own or shared electric scooters. However, 
with this increase in popularity has come an 
alarming rise in the number of related injuries, 
which we have also seen in clinical practice at 
our department.

Precise figures on the number of scooters 
are not available in our environment, nor are 
data on injuries caused by them [2]. The aim 
of this retrospective study was to assess the 
clinical and demographic characteristics of 
patients with these injuries, their diagnoses, 
outcomes and complications.

Material and methodology
All outpatient records from the outpatient 
departments of neurosurgery, maxillofacial 
surgery and Emer- gency of the Central Military 
Hospital - Vo- jenska University Hospital (ÚVN - 
VFN) from the years 2010-2022 containing the 
'colob' character string were retrospectively 
analysed. In patients  were treated for head or  
trauma, we evaluated demographic data, me- 
chanism of injury, impairment of consciousness 
and its severity, neurological symptoms, 
radiological findings, need for hospitalization 
and surgical in- tervention, presence of ebria at 
the time of injury, mortality and the patients' 
final clinical status. Patients who sustained only 
minor superficial head and facial injuries were 
not  in our study. We did not distinguish which 
type of scooter the injury occurred on in the 
patients.

Results
A total of 21 patients with head injuries were 
treated at the ÚVN - VFN between 2010 and 
2022

The average age was 42.8 years (range 21-71 
years). Table 1 gives an overview of the 
patient cohort. Ebrieta was recorded in 5 
cases (24%), and in 1 case (5%) 
methamphetamine was ingested before the 
injury. In 9 cases (43%) the scooters were 
electric scooters, in 3 cases (14%) non-
motorized scooters, and in 9 cases () 
information was not available. Information on 
the use of a protective helmet was not 
normally included in the documentation.

Severe impairment of consciousness 
(Glasgow Coma Scale [GCS]≤ 8) was present 
in 8 patients () and mild (GCS 9-14) in 3 
patients (14%). In patients examined with at 
least partially preserved consciousness, other 
symptoms included headache (8; 38%), 
vomiting (3; 14%), limb motor disturbances (2; 
10%), and diplopia (1; 5%). The main diagnoses 
are shown in table 1. Of the major 
complicating non-craniofacial diagnoses

Intoxication
Electro -

scooter
Helmet

GCS
Enter

The main diagnosis Hospitalization
NCH

interventions
The resulting cli-

zero status (GOS)

alcohol N 14 brain injury A N 4

N 15 brain injury N N 5

N N 7 aSDH A A 3

N 15 trauma to the facial skeleton N N 4

N 15 trauma to the skull N N 4

N A 8 brain injury N N 4

alcohol N 15 trauma to the facial skeleton A N 4

alcohol A 8 brain injury N N 5

N 3 ICH A N 1

N A 8 brain injury A N 3

N 7 trauma to the facial skeleton A N 3

N 15 trauma to the facial skeleton A N 4

alcohol 15 aSDH N N 5

N 14 trauma to the facial skeleton N N 4

N A 15 trauma to the facial skeleton N N 5

meth A 3 trauma to the skull A N 4

N A 8 aSDH A A 4

N A 3 aSDH A A 3

N A 13 aSDH A A 5

N A 15 trauma to the facial skeleton N N 4

alcohol A 15 trauma to the facial skeleton A N 5
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Fig. 1. Evolution of the number of cases and their severity over time. The black line represents the trend line expressed as a second-degree 
polynomial curve (R² = 0.7311).
Fig. 1. Development of case numbers and severity composition over time. The black line represents the trend curve expressed as a se- cond-
degree polynomial (R² = 0.7311).

Injuries were axial skeletal involvement (2; 
10%) and tension pneumothorax (1; 5%).

Neurosurgical intervention was performed 
in 4 patients, in all cases it was a 
decompressive craniectomy, of which two 
patients had severe neurological disability 
(severe hemiparesis), two patients had only 
mild neurological disability. In one patient, 
neurosurgical intervention was not indicated 
due to surgically uncontrollable brain stem 
haemorrhage resulting in death. One patient 
developed severe disability due to causes 
unrelated to the craniofacial injury, and 
spastic quadriplegia developed due to severe 
cervical spinal cord involvement. All other 
patients treated conservatively developed 
only very mild or no neurological deficit.

Five patients required intervention by a ma- 
xillofacial surgeon. The most frequent cases 
were treatment of mandibular fractures (2; ), 
mandibular joint protrusions, which

are typically injured when they fall on the 
chin. In addition, injuries to the nose (1; 5%) or 
zygoma- ticomaxillary complex (2; 10%) are 
also common. Also, in at least 29% of cases (6 
patients), the dentition was injured (fractures 
or luxation of teeth), which brings with it an 
aesthetic-functional problem whose solution 
is very complicated and expensive.

Overall mortality was 5% (1 patient), severe 
morbidity 19% (4 patients) and mild morbidity 
48% (10 patients). The remaining 6 patients 
(29%) were discharged immediately or after a 
short hospitalization without sequelae to 
home care. Figure 1 shows the evolution of 
the number of cases and their severity over 
time.

Discussion
In our study, we have shown in our 2010-2022 
cohort that riding a scooter can cause serious 
head and brain injuries in people of all . The 
findings of our study are in line with previous 
findings from abroad showing an increasing 
trend of injuries associated with the use of e-
scooters [3].

In our cohort, we observed the whole 
spectrum of clinical presentation from cases 
with minimal clinical manifestations to cases 
of severe neurological disability and in one 
case even death of the patient. Although 
injuries caused by riding scooters are 
generally considered less serious than those 
caused by cycling or motorcycling, our study 
shows that these injuries can have serious 
consequences.

Similar results were also reported by the 
authors according to a study conducted in 
Southern California, where 40% of head 
injuries (including minor skin lesions in the 
head region) were recorded among 249 
electric scooter injuries in 2017-2018 [4]. The 
authors reported the need for hospitalization 
in 6% of cases, which is significantly less than 
in our cohort (71%), but it is a proportion of 
the total number of patients. The authors of a 
2022 questionnaire survey [3] among 210 
respondents reported previous experience of 
an accident in 58 cases (27.6%) and a ride-
related injury in 32 cases (15.2%) among 
electric scooter users, including head injury in 
3.1% of cases, seeking urgent
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medical care in 15.6% of cases and outpatient 
treatment in another 15.6% of cases.

A 2020 report by the Forum of European 
Road Safety Research Institutes (FERSI) [2] 
points to the fragmented and often chaotic 
legislative framework for the use and 
operation of electric bicycles in European 
countries. In the Czech Republic, their use is 
currently governed by legislation applicable 
to bicycles [5].

From the point of view of our clinical 
experience, we consider further society-wide 
discussion and regulation of the use of 
electric scooters to be appropriate, especially 
in urban traffic. As an absolute minimum, we 
consider the requirement to wear a protective 
helmet at all times while driving, which is 
currently only mandatory for persons under 
18 years of age. Another risk factor that has 
been demonstrated in our study is driving 
under the influence of alcohol and addictive 
substances. The regulation of the maximum 
speed limit, which in the Czech Republic is 25 
km/h, also seems appropriate. In some 
countries, e.g. Italy, the speed in pedestrian 
zones is regulated separately and must not 
exceed 6 km/h [2].

Due to the lack of data on pro- car and 
electric scooter injuries.

It is difficult to assess their impact on 
population health. Further studies are needed 
to obtain a more detailed picture of the 
epidemiology of this type of injury and to 
monitor its dynamics.

Our study has the following limitations. Due 
to the retrospective nature of the study, it is 
not possible to verify all the data from the 
available documentation, especially the type 
of scoop and the use of a protective helmet. 
The study may be influenced by patient 
selection determined by other factors (trauma 
centre status, higher availability of electric 
scooters in the capital city compared to the 
regions).

Conclusion
In our cohort, we demonstrated an increase in 
cases of head and facial injuries while riding 
scooters. This trend has been particularly 
noticeable in recent years in connection with 
the easy availability of rentable electric 
scooters. We have shown that a whole range 
of injuries and their severity occur, including 
injuries leading to severe permanent disability 
and, in one case, even death. We identified 
riding while intoxicated and under the 
influence of drugs as a significant risk factor.
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Competition for the best work
published in the journal Czech and Slovak Neurology and Neurosurgery

In 2023, as in previous , there is a competition for the best article in the journal Cesk Slov Neurol N. Papers printed in issues 
2023/1-6 will be included.
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