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Introduction
The US Freight Rail Network consists of 

over 140,000 miles of railroad throughout 
the United States that is frequently used 
for passenger travel and commerce.1 While 
railroads provide a safe and reliable method 
of transportation for passengers and goods, 
train-related accidents still occur every year, 
often causing severe injuries. While these 
injuries are extremely rare, they can be 
disfiguring, debilitating, and potentially life 
threatening.2-5 Pediatric train injuries account 
for approximately 7.5% of pediatric traumatic 
amputations.6 Despite current prevention and 
safety strategies, these train related injuries 
have remained relatively consistent over the 
past decade.7

Currently, there is a paucity of literature 
focused on injury patterns and outcomes 
sustained after railway accidents in the United 
States. Most of the literature on railway related 
accidents focuses on the epidemiology of 
fatal train accidents including the use of 
railroads as a method of suicide, and the role 
of alcohol and demographic influences on 
fatal injuries.8-11 Additionally, the literature on 
train-related accidents primarily focuses on 
injuries occurring in the adult population. The 
patterns of injuries reported vary depending 
upon the patient population and clinical 
setting.4,5,12 The goal of this study was to 
report on a case series of train-related injuries 
in children in an urban setting, including a 
description of the presentation, management, 
and treatment outcomes.  

Methods
After institutional review board approval, 

we conducted a retrospective review of a 
prospectively collected trauma database at 
a tertiary level-1 pediatric center identifying 
children (18 years of age) who sustained 
injuries due to pedestrian versus train accidents 
between January 2000 and November 2024. 
Patients who were pronounced dead upon 
arrival and those who were in a motor 
vehicle vs train accident were excluded. 
Patient demographics, presentation and 
injury characteristics, treatment, and outcome 
variables were recorded. 

Results
Twelve patients were identified with 

a mean age of 13.94    2.7 years and the 
majority being male (n    8) and Black or 
African American (n    7). Most injuries 
occurred in the summer (n  6) and daytime 
(n  7). The most common injury mechanism 
occurred when patients were struck while 
walking on the train tracks (n  6). Half of 
the patients lost consciousness at the time 
of injury, while only three patients required 
intubation or blood transfusion upon arrival 
to the emergency room (Table 1). 

Most patients sustained orthopedic injuries 
(n  11), with long bone fractures occurring 
in nine patients. The one patient without 
an orthopedic injury sustained a traumatic 
brain injury and parietal bone fracture. Most 
orthopedic injuries were severe with nine 
patients sustaining multiple fractures, eight 
with open fractures, and four sustained 
traumatic arthrotomy or degloving injuries. 
Three patients presented with traumatic 
amputations: below the knee amputation, 
bilateral above the knee amputation, and 
below the elbow amputation. Nine patients 
experienced non-orthopedic injuries with the 
most common being pulmonary (n  8) and 
head injuries (n  10, Table 2). 

Ten patients required operative 
management, with many requiring multiple 
surgeries (mean: 4.17    4.4 surgeries). All 
patients required hospitalization, while 
nine patients required admission to the 
intensive care unit (ICU). The mean length 
of hospitalization and ICU admission was 
24.08  16.6 days and 7  7.3 days respectively. 
All patients required multiple services to be 
consulted during initial hospitalization. Many 
patients required further intervention and 
care with five patients requiring inpatient 
rehab, additional operations, or subsequent 
admissions after initial hospitalization 
(Table  3). 

Discussion
Although train-related injuries are 

uncommon, they are often severe and 
complex in nature and can have life-changing 
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consequences. While pediatric lawnmower injuries are 
more common, with an estimated 9,500 cases annually, they 
share characteristics with train-related injuries, including 
high rates of amputation.13 These similarities highlight the 
idea that trains may act as a “new urban lawnmower”, but 
few studies look at injuries sustained after train versus 
children accidents. This study helps to better understand 
the breadth of injuries and treatment required for pediatric 
patients who sustained train-related injuries in an urban 
setting. 

Table 1. Patient Demographics and Presentation 
Characteristics

Variable
Overall 
N  121

Age 13.94  2.7

Sex

Male 8 (67)

Female 4 (33)

Race

Black or African American 7 (58)

White 3 (25)

Native Hawaiian or Other Pacific Islander 1 (8)

Other 1 (8)

Time of Year

Summer 6 (50)

Fall 4 (33)

Winter 2 (17)

Spring 0 (0)

Time of Day

Daytime (6am-6pm) 7 (58)

Nighttime (6pm-6am) 5 (42)

Mechanism of Injury

Walking on tracks 6 (50)

Crossing on tracks 2 (17)

Playing on tracks 2 (17)

Suicide Attempt 1 (8)

Loss of Consciousness

Yes 6 (50)

No 6 (50)

Need for Intubation on Arrival

Yes 3 (25)

No 6 (50)

Unknown 3 (35)

Need for Blood Transfusion of Arrival

Yes 3 (25)

No 7 (58)

Unknown 2 (17)
1Mean  SD, N (%)

Table 2. Injury Characteristics

Variable Overall 
N121

Orthopedic Injury Characteristics
Orthopedic Injuries

Yes 11 (92)
No 1 (8)

Open injury
Yes 8 (67)
No 4 (33)

Multiple Fractures
Yes 10 (83)
No 2 (17)

Site of fracture
Long bones 10 (83)

Clavicle 2 (17)
Pelvis 3 (25)

Vertebrae 3 (25)
Scapula 1 (8)
Glenoid 1 (8)

Sternum 1 (8)
Traumatic Amputation 1 (8)

Yes 3 (25)
No 9 (75)

Traumatic Arthrotomy/Degloving Injury
Yes 4 (33)
No 8 (67)

Other Orthopedic Injuries 2 (17)
Non-Orthopedic Injury Characteristics
Non-Orthopedic Injuries

Yes 9 (75)
No 3 (25)

Laceration
Yes  4 (33)
No 8 (67)

Solid Organ Injuries
Kidney 2 (17)
Spleen 2 (17)

Liver 1 (8)
Pulmonary Injuries

Pulmonary Contusion 4 (33)
Pneumothorax 2 (17)

Pulmonary laceration 1 (8)
Pneumomediastinum 1 (8)

Head Injuries
Craniofacial fracture 5 (42)

Traumatic Brain Injury 2 (17)
Intracranial Hemorrhage 2 (17)

Concussion 1 (1)
Eye Injury

Yes 2 (17)
No 10 (83)

1 N (%)

As one would expect, orthopedic injuries are the 
most common, and are often severe, requiring operative 
intervention. In our cohort, one quarter of the patients 
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injuries.11,14,15 Limbs run over by a train experience massive 
crush injuries to bone and soft tissue due to high-energy 
transfer from the train’s large mass and velocity during 
impact.16 Advances in musculoskeletal trauma management, 
including skeletal stabilization and soft tissue coverage has 
led to an increase in limb salvage. Despite these advances, 
the amputation rate in type IIIC open fractures remains 
around 40%.17,18 These findings underscore the devastating 
nature of train-related orthopedic trauma and the continued 
need for advancements in limb salvage techniques and 
rehabilitation strategies.

All patients required substantial medical attention after 
the accident. The medical treatment required to treat these 
injuries can create long-term effects and place a large 
emotional burden on them as the patients cope with the 
physical and psychological challenges of recovery. Studies 
have demonstrated that pediatric patients who have been 
admitted to the ICU or hospitalized are at increased risk for 
long-term mental health problems such as post-traumatic 
stress disorder, anxiety, and depression.19,20 Given the 
severity of these injuries and their impact on mental health, 
child life specialists, as well as psychiatry and psychology 
services, were often consulted to provide emotional support 
and coping strategies. A multidisciplinary approach to care, 
integrating medical, psychological, and supportive services 
is necessary to optimize physical recovery and long-term 
well-being.

This study is not without limitations, largely due to its 
retrospective nature, which may introduce selection and 
information biases. Our study is also limited by a small 
sample size; however, this reflects the rarity of pediatric 
train-related injuries.  Finally, this study was performed 
at a single trauma center in one major city in the United 
States and may not be representative of all pediatric train-
related injuries that occur in an urban setting.

Conclusion
Train versus children accidents can act as a “new 

urban lawn mower,” causing substantial injuries requiring 
comprehensive and multidisciplinary medical attention. 
Further strategies and safety measures to prevent railway-
related injuries in urban settings are necessary.  
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