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Prehospital course
• At approximately 0445 on 11/9/2019, a 24-year-old restrained 

male driver, who allegedly fell asleep traveling on a major 
highway at high speeds, lost the control of his vehicle, rolled his 
vehicle over the center divider into oncoming traffic, resulting 
in a collision with a 29-year-old male driving in the opposite 
direction.  Shortly after, the closest rescue team from the city of 
Colton Fire Department was able to extract, stabilize, and 
transport the 29-year-old male to the closest regional trauma 
center, Arrowhead Regional Medical Center (ARMC). 

• While the trauma team attended to the first victim at the 
trauma center, another EMS crew was trying to extricate the 
24-year-old male from his entangled vehicle. Based on the 
initial evaluation of the scene by the incident commander, a 
prolonged extrication time was estimated due to the 
entrapment of the driver and possible need for field 
amputation of limbs in order to free the patient. 

• Given the estimated prolonged on-site time, the Hospital 
Emergency Response Team (HERT), a variation of ECT in our 
region, was activated by the request of the incident 
commander from the regional dispatch.  Due to the after-hour 
time of the activation, the ECT in this case consisted of a trauma 
surgeon, emergency medicine resident, and a trauma nurse. 

• After arriving on the scene, the ECT developed the initial plan 
to perform an advanced airway procedure, apply tourniquets to 
the mangled limbs, amputate limbs if indicated to extricate the 
victim, and transport the patient back to the trauma center for 
further assessment and definitive care. 

• Based on the circumstances and proximity of the trauma center 
to the scene of the accident, the team initiated massive 
transfusion protocol from the field with the coordination of 
ARMC’s base station.

• During the initial resuscitation, tourniquets were loosely 
applied to accessible limbs, and four units of packed red blood 
cells and one gram of tranexamic acid (TXA) were administered. 

• Gradually the patient’s level of consciousness began to decline, 
and the decision was made to secure his airway utilizing an 
endotracheal tube with rapid sequence intubation. 

• The patient was then induced with 30 milligrams (mg) 
intravenous etomidate and 100 mg intravenous rocuronium, 
followed by intubation using a bougie with an 8.0-millimeter 
cuffed endotracheal tube (ETT). Given concern for possible ETT 
dislodgement during the extraction process, the decision was 
made to place the ETT in the right mainstem bronchus. 

• After successful intubation, the patient was sedated using 5 mg 
intravenous midazolam and, analgesic control was achieved 
using 100 micrograms intravenous fentanyl. The patient was 
transported to ARMC via critical care ambulance.

• Motor vehicle accidents often result in severe trauma, which 
places the victim at high risk for death due to airway 
complications, chest injuries, and hemorrhagic shock. 

• In situations where transportation to the nearest trauma 
center is delayed and limited capabilities are noted by an 
incident commander, utilization of an ECT may have an 
important role in the patient's survival.

• Prehospital blood transfusion is generally considered 
acceptable and is supported by a previous study of U.S. 
soldiers in Afghanistan that associated the time to initial 
transfusion with a decreased 24-hour mortality. While blood 
transfusion is relatively quick, there are concerns that 
advanced airway management may extend on-site time, which 
could result in higher mortality in patients undergoing 
hemorrhagic shock. 

• Rapid transport to a trauma center is the optimal goal, but 
survival after severe trauma depends on not only short rescue 
time but also well-used rescue time. For our case, expedient 
transportation of the victim was not possible, so judgment to 
intubate the patient was made based on his declining 
condition and the extended extrication time. The presence of 
an ECT allowed advanced and potentially life-saving 
resuscitation before definite transport was possible.

• The benefits of ECTs for prehospital resuscitation have been 
widely debated, as emergency response teams in the U.S. 
generally deploy without accompanying physicians. 

• Two systematic reviews associated increased survival in 
trauma cases and cardiac arrest with prehospital treatment 
from ECTs, although the evidence was limited, as few studies 
satisfied each review’s inclusion criteria. While literature about 
ECTs in the U.S. is scarce, studies in European countries have 
found evidence in favor of physician-assisted response teams. 

• Further research in evaluating the effects of ECTs in this 
subgroup may give insight on the efficacy of physician-assisted 
response teams in preventing mortality in the prehospital

In the U.S, ECTs are uncommonly deployed to scenarios of 
massive trauma and allow advanced prehospital resuscitation. In 
situations where transportation to a trauma center is delayed, a 
trained on-site physician may be able to make a real-time 
difference in survival of victims prior to definite care at a trauma 
center. Further research into the benefit of ECTs in situations with 
prolonged entrapment and transportation time may support 
increased usage of physician-supported response teams.

• In the United States (U.S.), non-accidental injury is the third 
leading cause of death overall, remaining as the leading cause 
of mortality in those below 45 years of age. Among deaths 
caused by trauma, approximately half are attributed to 
hemorrhagic shock. Prompt blood transfusion is known to be a 
critical component of resuscitation in hemorrhagic shock, but
is often not widely provided in a prehospital setting. 

• Over the last decade, advances in civilian trauma care have 
accelerated due to the integration of experiences from trauma 
management during the war in Afghanistan.

• During the war, injured U.S. service members saw a decrease 
in case fatality rate despite seeing an increase in the severity 
of injury among U.S. troops during the same time period. 

• These findings have led to the gradual improvements of 
civilian prehospital care, which is defined as emergency 
medical care that is given to patients before arrival to a 
regional trauma center.

• In different regions across the world, the implementation of 
trauma care differs depending on the development of the 
region and resources available. 

• In the majority of regions in the U.S., prehospital trauma care 
is usually provided by emergency medical service (EMS) 
personnel, such as emergency medical technicians (EMT) or 
paramedics. 

• These response teams are capable of providing limited 
prehospital trauma care.  

• Addition of enhanced care teams (ECTs) incorporates trained 
physicians to the typical response team.  It has allowed the 
delivery of certain critical care interventions, including 
prehospital advanced airway management, blood product 
transfusion, administration of drugs beyond existing 
prehospital protocols, amputation of entrapped limbs, 
escharotomy, tube thoracostomy, and pericardiocentesis.

• These ECTs are capable of performing advanced care that was 
previously delayed until the patient's arrive at a hospital 
setting. 

• While the value and cost-effectiveness of this higher tier of 
care are unclear, ECTs can provide valuable resources in 
appropriate situations.

• Here, we present a case where a victim of a motor vehicle 
accident was entrapped for a prolonged amount of time, and 
an appropriate ECT deployment in coordination with a local 
prehospital EMS team provided the early stages of trauma 
resuscitation in a prehospital setting.

Figure 1.  (A) The patient entrapped at level of pelvis and right proximal humerus. (B) 
The patient’s right lower extremity pinned under vehicle. (C) Colton Fire Department 
attending to the trapped patient.

Trauma center resuscitation
• The patient arrived in ARMC’s trauma bay approximately two 

and a half hours after the motor vehicle accident. Upon arrival, 
the primary survey revealed decreased breath sounds of the 
left chest with subsequent ultrasound confirming decreased 
sliding for the left lung.

• A left chest tube and a left subclavian cordis line were placed. It 
was also noted that the right lower extremity below the knee 
sustained severe crush injury and would require surgical 
amputation. 

• A CT scan of the chest, abdomen, and pelvis revealed a mild 
right lung contusion and right comminuted inferior pubic ramus 
fracture with minimal diastasis of the sacroiliac joint. There was 
no evidence of gross organ injury of the chest, abdomen, or 
pelvis and no evidence of spinal injuries. 

• A CT of the lower extremities with an accompanying vascular 
study revealed bilateral compound fractures of the tibia and 
fibula with complete transection of the right anterior tibial
artery and tibial peroneal trunk. The patient was taken to the 
operating room within 30 minutes of arrival by both the trauma 
and orthopedic surgical teams for the management of the right 
lower extremity.

Figure 2.  (A) CT of lower extremities without contrast showing bilateral 
compound fractures of tibia and fibula (white arrows). Right lower extremity 
was later amputated. (B) Vascular study showing interruption of tibial artery 
in right lower extremity (white arrow).




