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Abstract

Background: Emergency medical services (EMS) frequently operate in unstable, confined, and hazardous environments where
rapid access and extrication are essential to patient outcomes and responder safety.

Aim: To synthesize operational, clinical, and administrative considerations for safe patient access and extrication across diverse
settings, and to outline evidence-informed practices for EMS, health security leadership, and system administrators.

Methods: Narrative integration of scene safety principles; environmental hazard mitigation; graded access techniques; delivery
of medical care during entrapment (airway, circulation, spinal motion restriction, analgesia, hypothermia prevention); and
high-risk, special-circumstance procedures (crush injury protocols, early blood, impalement management, and last-resort field
amputation).

Results: Effective operations hinge on disciplined scene size-up, stabilization of vehicles/structures, and interagency
coordination to balance urgency with provider safety. Early, ongoing medical interventions during extrication—airway
protection, ventilation, hemorrhage control, spinal alignment, analgesia, thermal management—reduce secondary injury.
Crush-injury protocols prioritize pre-release fluid resuscitation and hyperkalemia mitigation; when available, early blood
products should be initiated even during rescue. Automotive entrapments may require dash displacement or roof removal
performed by trained teams adhering to standardized rescue practices. Post-extrication, risks of hypothermia, metabolic
derangement, hemorrhage, and airway compromise persist, necessitating vigilant reassessment and structured handover to
receiving facilities.

Conclusion: Treating extrication as a time-sensitive medical intervention embedded within a high-risk operational context
improves survival and safeguards responders. System-level preparedness—policies, training, equipment, interagency
agreements, and EMS physician engagement—underpins consistent, high-quality performance.

Keywords: EMS; patient access; extrication; scene safety; crush syndrome; blood transfusion; vehicle stabilization; interagency
coordination; hypothermia; field amputation.

Introduction

Emergency medical services operate across a
wide spectrum of environments, many of which are
unstable, confined, or inherently hazardous. Unlike
controlled clinical settings, prehospital scenes often
involve structural damage, environmental threats,
crowd dynamics, and time pressure. Gaining safe
access to patients and performing effective extrication
represent core operational challenges for EMS
systems. These tasks require not only technical
proficiency but also situational awareness, interagency
coordination, and sound clinical judgment. Failure to
manage access and extrication effectively can delay
definitive care, increase morbidity, and place
responders at risk of injury or death [1]. Motor vehicle
crashes remain the most frequent context requiring

complex extrication. Patients may be trapped by
vehicle deformation, intrusion, or entanglement with
mechanical components. Such scenarios demand
coordinated efforts between EMS, fire services, and
rescue teams using hydraulic tools, stabilization
equipment, and controlled patient movement.
However, extrication challenges extend well beyond
roadway incidents. Nontraditional environments,
including confined residential spaces, industrial sites,
hoarded dwellings, collapsed structures, and natural
hazards such as water or ice, pose equally significant
risks. Patients with obesity, mobility limitations, or
medical instability further complicate access and
removal, requiring adaptive strategies and specialized
equipment. Extrication should be understood as a
medically guided process rather than a purely
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mechanical operation. Prolonged entrapment is
associated with increased risk of hemorrhagic shock,
crush injury, rhabdomyolysis, hypothermia, and
metabolic disturbances. Delays may also exacerbate
pain, anxiety, and respiratory compromise. EMS
personnel must integrate medical priorities into
extrication planning, initiating critical interventions as
early as conditions allow. These include airway
management, oxygenation, hemorrhage control, spinal
motion restriction when indicated, analgesia, and
thermal protection. Early patient contact and ongoing
assessment during extrication can significantly
influence outcomes [1].

Responder safety remains a central
consideration throughout access and extrication
operations. EMS personnel face risks from unstable
vehicles, hazardous materials, fire, traffic exposure,
structural collapse, and environmental extremes.
Scene size-up, hazard recognition, and continuous risk
reassessment are essential components of professional
practice. No extrication effort should proceed without
appropriate  scene control, personal protective
equipment, and coordination with agencies
responsible for hazard mitigation. Balancing rapid
patient access with responder safety requires
disciplined decision-making and adherence to
established protocols. Effective extrication relies
heavily on communication and teamwork. Clear role
definition, shared situational awareness, and unified
command structures improve efficiency and reduce
errors. EMS providers must communicate patient
condition, medical priorities, and movement
limitations to rescue personnel, while remaining
adaptable as scene conditions evolve. Health
administrators and health security personnel play a
critical role in supporting these operations through
policy development, training programs, equipment
allocation, and interagency agreements. System-level
preparedness directly influences frontline
performance [1]. By recognizing extrication as a time-
sensitive medical intervention embedded within a
high-risk operational environment, EMS systems can
improve both patient outcomes and provider safety.
Strengthening competencies in access assessment, risk
management, and coordinated extrication enhances
the overall effectiveness of prehospital care.
Continuous training, after-action review, and
integration of medical and rescue disciplines are
essential for reducing complications associated with
prolonged entrapment and for ensuring high-quality
emergency response across diverse and challenging
settings [1][2][3].

Issues of Concern

Personal safety is the foremost concern for
emergency medical service providers in all operational
settings. EMS work exposes personnel to
unpredictable hazards, and an injured or incapacitated
provider cannot deliver effective patient -care.
Ensuring provider safety is therefore not secondary to
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patient care but a prerequisite for it. Every EMS
response requires constant risk awareness and
deliberate decision making to ensure that providers
complete their duties and return safely at the end of
each shift. Scene safety begins at the point of dispatch,
not upon arrival. Information received during dispatch
should be actively analyzed to identify potential
threats before entering the scene. Dispatch details
related to mechanism of injury, location, number of
patients, or reported hazards can signal elevated risk.
EMS crews must approach every call with the
understanding that conditions may differ significantly
from initial reports, requiring continuous reassessment
as new information emerges. Motor vehicle crash
scenes represent one of the most dangerous
environments for EMS personnel. Risks include
moving traffic, vehicle instability, fuel leaks, fire,
broken glass, sharp metal, and downed electrical lines.
Strategic vehicle positioning is critical to create a
protective barrier between traffic and the working
area. Emergency lighting should be used appropriately
to alert approaching drivers, and reflective personal
protective equipment is essential to improve visibility,
particularly during nighttime or low-visibility
conditions. Despite these measures, roadside incidents
remain a leading cause of injury and death among
emergency responders, reinforcing the need for
constant situational awareness [3].

An often-overlooked hazard at crash scenes
is delayed airbag deployment. Undeployed airbags
may activate during patient care or extrication due to
battery power retention or mechanical disturbance.
Such deployment can cause severe injury or death to
both patients and responders. EMS providers must
recognize airbag locations, maintain safe positioning,
and coordinate closely with fire and rescue teams
during extrication operations [2][3][4]. Non-traffic-
related scenes also pose serious safety concerns.
Residential calls, industrial environments, and public
spaces may involve violent patients, agitated family
members, or hostile bystanders. EMS providers should
not enter scenes with suspected violence until law
enforcement has secured the area. Failure to wait for
scene control places providers at unacceptable risk and
compromises the overall response. Behavioral threats
can escalate rapidly, requiring clear communication,
exit awareness, and adherence to safety protocols.
Environmental and chemical hazards further
complicate scene safety. Exposure to carbon
monoxide, industrial chemicals, or unknown
substances can cause rapid incapacitation. EMS
providers must be able to recognize hazardous
material indicators, such as placards or unusual odors,
and request specialized response teams when needed.
Entering hazardous environments without proper
protection can result in serious injury or death.
Ultimately, the primary issue of concern in all EMS
operations is the balance between urgency and safety.
Rapid patient access must never override fundamental
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safety principles. Continuous risk assessment,
disciplined scene management, and interagency
coordination are essential to protect EMS personnel
while delivering effective emergency care [3].
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Fig. 1: Hydraulic Spreader.
Mitigating Environmental Hazards in Patient
Extrication

Mitigating environmental hazards is a critical
component of safe and effective patient extrication.
The methods used to gain access and remove a patient
vary widely depending on the incident setting, yet
several core principles apply across all scenarios. The
first priority is ensuring that the environment is as
stable and controlled as possible before patient contact
or movement begins. Unstable structures, shifting
vehicles, and compromised surfaces place both
patients and EMS providers at significant risk and
must be addressed early in the operation. Structural
stability is essential during extrication. Vehicles
involved in collisions, particularly those overturned or
resting on uneven terrain, require stabilization to
prevent movement during patient care. Techniques
such as cribbing with wooden blocks, use of step
chocks, pneumatic airbags, and advanced strut
systems are employed to secure vehicles and maintain
a safe working platform. EMS personnel must
understand the capabilities and limitations of the
stabilization equipment available within their agency
and coordinate closely with fire or rescue teams
responsible for deployment. Failure to adequately
stabilize a vehicle can result in sudden shifts that
worsen patient injuries or cause responder harm [3][4].

Environmental hazards extend beyond
vehicle instability. Incidents involving fire,
explosions, earthquakes, or structural collapse present
complex and evolving risks. In such situations, EMS
providers should not enter damaged structures until
qualified personnel have assessed structural integrity.
Secondary collapse, falling debris, and compromised
load-bearing elements are common dangers. When a
structure cannot be verified as safe, EMS providers
must perform a risk—benefit analysis that considers
patient condition, entrapment duration, and available
resources. There are circumstances in which
immediate life threats compel EMS providers to enter
hazardous environments despite unresolved risks. In
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these cases, every possible safety measure must be
applied. This includes use of appropriate personal
protective equipment, limiting time spent in hazardous
zones, maintaining situational awareness, and
ensuring rapid exit routes. Clear communication with
command personnel and rescue teams is essential to
coordinate actions and respond to changes in scene
conditions. Effective mitigation of environmental
hazards relies on preparation and training. Familiarity
with stabilization techniques, hazard recognition, and
interagency coordination allows EMS providers to
make informed decisions under pressure. By
prioritizing environmental control and responder
safety while maintaining focus on patient needs, EMS
teams can reduce the likelihood of secondary injury
and improve outcomes during complex extrication
operations [3].
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Limiled assessment / intervention (22 minutes)

U
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|
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4 Complete extrication

Fig. 2: Patient Access and total extrication time.

Gaining Access to Patients

Once structural integrity has been verified
and the scene has been determined to be safe,
emergency medical service personnel must obtain
access to the patient in order to initiate assessment and
treatment. Access should always begin with the least
invasive and most efficient approach. In many
circumstances, patient access can be achieved without
the use of force, and providers are expected to assess
simple options before escalating to more aggressive
measures. Doors to vehicles or residences may be
unlocked or easily opened, and confirming this
possibility can prevent unnecessary damage, delays,
and additional risk to both the patient and responding
personnel. When non-forceful entry is not possible due
to locked mechanisms or structural damage, forced
access may be required to reach the patient. This
decision must be guided by a careful evaluation of the
risks and benefits, with particular attention to the
patient’s clinical condition and the potential for
deterioration if access is delayed. Forced entry should
be reserved for situations in which the patient is
believed to be in imminent danger or unable to self-
extricate. In such cases, coordination with law
enforcement is strongly recommended to ensure scene
security and to reduce the risk of violence or legal
complications during entry. The responsibility for
forced entry may vary depending on the operational
scope and resources of the EMS agency. Frequently,
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this function is performed by supporting agencies such
as the fire department, which possess specialized
equipment and training. In motor vehicle crashes,
patients may be entrapped by deformed metal,
necessitating the use of hydraulic rescue tools,
including spreaders and cutters commonly referred to
as the “jaws of life” (see Image. Hydraulic Spreader).
These devices allow rescuers to displace or remove
vehicle components to create access points while
minimizing additional injury to the patient [4].

In residential settings, mechanical entry often
involves the use of multipurpose tools such as the
Halligan bar. This instrument integrates a blade, claw,
and tapered pick, providing substantial leverage for
breaching locked doors or reinforced entryways. Its
versatility makes it particularly effective in confined
spaces where rapid access is required. Although the
specific techniques for forced entry may differ
according to the environment, equipment, and patient
location, the fundamental principles remain consistent.
Vehicle windows should be stabilized prior to
breakage by applying tape in a criss-cross pattern,
thereby reducing the risk of glass fragments entering
the passenger compartment and causing secondary
injury. Access to vehicle doors is commonly achieved
by creating an initial separation between the door and
frame near the handle using a Halligan bar or
comparable tool. Hydraulic spreaders may then be
inserted to widen the opening. If full door removal is
indicated, similar techniques can be applied to the
hinges after the door has been partially opened.
Throughout the process, careful coordination among
responders is essential to ensure patient safety and
maintain control of the extrication environment [4].
Providing Medical Care During Extrication

Securing access to an injured individual
represents only the initial phase of emergency medical
management. In many incidents, EMS personnel are
able to reach the patient and initiate assessment and
treatment, yet physical entrapment prevents
immediate transport to a definitive care facility.
Prolonged extrication is common in severe trauma,
particularly following high-energy motor vehicle
collisions, where deformity of the vehicle structure
restricts patient movement. In such cases, a substantial
portion of the critical early trauma period may be
consumed by rescue operations, increasing the risk of
secondary injury and physiological deterioration.
During entrapment, EMS providers must deliver all
feasible medical interventions while maintaining strict
attention to scene and provider safety. Airway
assessment and protection remain a priority, especially
in patients with altered mental status or facial trauma.
Supplemental oxygen, ventilation support, and
advanced airway techniques may be required even
before full extrication is achieved. Circulatory support
should begin early, with intravenous access
established whenever possible to allow fluid
administration, analgesia, and medication delivery.
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These interventions must be performed within
confined spaces, often under challenging
environmental conditions, which demands advanced
clinical judgment and coordination with rescue teams

[41[5]-

Protection of the spine is a central concern
during extrication. Patients involved in high-risk
mechanisms of injury must be assumed to have
potential spinal trauma until proven otherwise.
Cervical spine stabilization should be initiated as early
as access allows, typically through the application of a
cervical collar and manual stabilization. Throughout
the extrication process, excessive movement must be
avoided to reduce the likelihood of neurological
compromise. Long spine boards are frequently used to
maintain alignment during patient removal, while
short spine boards may be applied in seated or
confined positions. Although these devices assist in
controlled movement, prolonged immobilization is not
recommended, and removal from rigid boards should
occur as soon as it can be accomplished safely.
Effective extrication requires close integration of
medical care with technical rescue operations. EMS
providers must communicate continuously with fire
and rescue personnel to synchronize medical
interventions with  mechanical movement of
structures. Pain management, hemorrhage control, and
continuous reassessment are essential throughout this
period. By delivering early, focused medical care
during  extrication, EMS  personnel reduce
complications associated with prolonged entrapment
and improve the likelihood of favorable patient
outcomes [5].

Crush Injuries and Blood Transfusion

Entrapped patients are at significant risk for
crush injuries, which require early recognition and
aggressive management. Crush syndrome develops
when prolonged compression of muscle tissue leads to
rhabdomyolysis, resulting in the release of
intracellular contents into the circulation. This process
can cause severe metabolic  derangements,
intravascular fluid shifts, shock, and acute renal failure
if not promptly addressed. EMS providers play a
critical role in initiating preventive treatment before
extrication occurs. Early fluid resuscitation is a
cornerstone of crush injury management. Intravenous
fluids should be initiated as soon as vascular access is
obtained, ideally prior to releasing the compressive
force. When intravenous access is not feasible,
alternative routes such as intraosseous access should
be used. Isotonic crystalloid solutions, particularly
normal saline, are recommended at an initial adult rate
of approximately 1 to 1.5 liters per hour, with
adjustments based on patient response, urine output
when available, and underlying medical conditions.
Although hypotensive strategies may be appropriate in
other trauma contexts, they are generally avoided in
crush injuries due to the risk of renal failure and
metabolic collapse. Hyperkalemia represents one of
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the most life-threatening complications of crush
syndrome. Muscle cell breakdown releases large
quantities of potassium, which may be worsened by
acidosis and impaired renal clearance. Continuous
cardiac monitoring is essential, as hyperkalemia can
precipitate fatal dysrhythmias. Electrocardiographic
changes such as peaked T waves, PR interval
prolongation, and QRS widening require immediate
intervention. Administration of sodium bicarbonate
before extrication is recommended to mitigate acidosis
and reduce the risk of early cardiac instability [5].

Active hemorrhage must be rapidly identified
and controlled through direct pressure or tourniquet
application when indicated. In patients with significant
blood loss and signs of shock, early blood transfusion
is associated with improved oxygen delivery and
survival. When available, transfusion should begin as
early as possible, including during extrication. In the
prehospital setting, uncrossmatched type O negative
packed red blood cells and plasma are most commonly
used. Helicopter EMS units frequently provide this
capability, making early activation critical in cases of
prolonged entrapment with  severe trauma.
Increasingly, ground EMS systems are also carrying
blood products, expanding access to lifesaving
therapy. All interventions must align with established
agency protocols and current clinical guidelines. EMS
physicians involved in direct care guide treatment
decisions based on evolving evidence, ensuring that
patients with crush injuries receive timely, effective,
and coordinated prehospital management.
Vehicle Extrication Techniques

Motor vehicle collisions frequently result in
complex entrapment scenarios that significantly delay
definitive patient care. One of the most common
mechanisms of entrapment occurs when frontal impact
forces cause the dashboard to collapse inward,
trapping the patient’s lower extremities. In these
situations, EMS providers must recognize that access
to the patient does not equate to readiness for transport.
Although limited medical care can begin once access
is achieved, safe removal from the vehicle remains a
prerequisite for rapid transfer to a trauma facility.
Effective extrication therefore represents a critical
intersection between technical rescue and medical
management. Hydraulic rescue tools play a central
role in resolving dashboard entrapment. A widely used
method is the dashboard lift or “dash roll,” in which
hydraulic spreaders or rams are applied to displace the
dashboard away from the patient’s legs. This
maneuver reduces compressive forces, improves
access to injured extremities, and allows for safer
patient movement. EMS personnel must understand
the indications, limitations, and risks associated with
this technique, as improper application can worsen
injuries or compromise scene safety. Familiarity with
agency-specific equipment is essential, as tool
capabilities and configurations vary widely across
systems. In more severe entrapment cases, removal of
the vehicle roof may be required to create sufficient
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space for controlled patient extrication. Roof removal
begins with systematic window management to reduce
the risk of glass-related injury. Once the windows are
addressed, rescuers cut the vertical support posts
between the windows using hydraulic cutters or
comparable devices. Depending on patient condition
and access needs, the roof may be completely removed
or partially detached and folded backward. Partial roof
displacement often involves cutting selected posts and
creating additional lateral cuts to allow controlled
folding without excessive force. These decisions
require careful coordination between EMS and rescue
personnel to ensure spinal alignment and minimize
patient movement [5]. Automotive extrication
involves significant technical complexity and inherent
risk. For this reason, EMS providers must complete
formal, hands-on training before participating in or
directing extrication procedures. Practical training
ensures proficiency in tool use, hazard recognition,
and coordination within a rescue team. EMS personnel
should never attempt extrication techniques beyond
their scope of training or familiarity. National Fire
Protection Agency guidelines establish standardized
practices and safety requirements for rescue
operations, and adherence to these standards is
essential for protecting both patients and responders.
Through proper training, equipment knowledge, and
interprofessional collaboration, vehicle extrication can
be performed safely and effectively, supporting
optimal patient outcomes in high-risk trauma
scenarios [5].
Industrial and Farming Accidents

Extrication in industrial and agricultural
environments presents distinctive challenges that
differ substantially from those encountered in motor
vehicle collisions or residential settings. These
incidents often involve heavy machinery, confined
spaces, unstable structures, and environmental hazards
that significantly increase the risk to both patients and
responders. As with all extrication scenarios, the
approach must be tailored to the specific
circumstances of the incident, taking into account the
mechanism of injury, scene stability, and available
resources. EMS agencies must maintain situational
awareness of the occupational hazards prevalent
within their service areas and integrate this knowledge
into training, preparedness, and response planning.
Farming communities, in particular, present unique
and highly lethal risks. Grain bin entrapment is a well-
documented hazard in agricultural settings and
represents one of the most dangerous forms of
industrial rescue.[6] Victims can become submerged
within seconds due to the fluid-like behavior of grain,
leading to rapid asphyxiation and circulatory
compromise. Extrication from grain bins is technically
complex, time-sensitive, and resource-intensive, often
requiring specialized equipment such as grain rescue
tubes, cutting tools, and coordinated manpower. EMS
agencies serving agricultural regions should engage in
regular training and pre-incident planning for these
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scenarios, including participation in specialized rescue
courses when available. Importantly, agencies must
recognize their operational limits and promptly
request mutual aid from technical rescue teams or fire
departments when the complexity of the incident
exceeds their capabilities. Early interagency
collaboration is essential to improving survival while
maintaining responder safety [6].
Managing Impaled Objects

The management of patients with impaled
objects requires careful clinical judgment and strict
adherence to established trauma principles. In most
circumstances, the safest course of action is to leave
the impaled object in place, as premature removal may
eliminate a tamponading effect and precipitate
catastrophic hemorrhage.[7] Stabilization of the object
to prevent movement during patient care and transport
is a critical priority for EMS providers. This approach
applies across a wide range of mechanisms, including
falls, motor vehicle collisions, and industrial
accidents. In industrial or farming incidents, impaled
objects are often connected to large, fixed structures
such as machinery, metal frames, or construction
materials. In these cases, cutting the object to allow for
safe extrication is necessary. The cutting process must
be meticulously planned to minimize vibration, heat
transfer, and movement, all of which may exacerbate
internal injuries. These procedures typically fall within
the scope of fire department or technical rescue
personnel, who possess the specialized tools and
training required for safe execution. EMS providers
play a vital supportive role by maintaining spinal
alignment, monitoring vital signs, managing pain, and
preparing for potential deterioration during the
extrication process. Close coordination between
medical and rescue teams is essential to ensure that
patient safety remains the central focus throughout the
intervention [7].
Field Amputation—The Last Resort

Field amputation represents one of the most
extreme interventions in prehospital care and is
reserved exclusively for circumstances in which a
patient faces imminent death without immediate
extrication.[8] Such situations may arise when a limb
is irreversibly trapped by heavy machinery or
structural collapse, and all other extrication options
have been exhausted or are deemed unsafe. The
decision to proceed with field amputation carries
profound medical, ethical, and psychological
implications and must never be undertaken lightly.
Strict adherence to agency protocols and immediate
consultation with medical control are mandatory
before initiating this procedure. EMS providers must
be thoroughly familiar with the indications,
authorization requirements, and procedural guidelines
governing field amputation within their system. In
some regions, physician-staffed EMS units provide an
additional layer of expertise in prolonged or high-
acuity extrications. When available, these physicians
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can deliver advanced medical management throughout
the extrication process and are optimally qualified to
perform field amputation when absolutely necessary.
Regardless of provider type, scene safety remains
paramount, and all personnel involved must operate
strictly within the limits of their training and scope of
practice. When performed under appropriate
conditions, field amputation can be a life-saving
intervention that enables rapid transport and definitive
care [8].
Considerations for Continued Patient Care After
Extrication

Postextrication care represents a critical
transition phase in the management of previously
entrapped  patients and  requires  deliberate
coordination between medical stabilization, ongoing
assessment, and rapid transport to definitive care.
Completion of extrication does not mark the end of
risk. Instead, it often reveals the full physiological
burden of prolonged entrapment. EMS clinicians must
immediately reassess the patient, recognizing that
hemodynamic instability, respiratory compromise,
and metabolic derangements may emerge or worsen
once compressive forces are relieved. Continuous
monitoring and prompt intervention during this phase
are essential to prevent deterioration and improve
outcomes. Airway management remains a priority
following extrication, particularly in patients who
experienced  restricted access or suboptimal
positioning during rescue. Compromised airways may
result from facial trauma, altered mental status, or
evolving edema. EMS clinicians must be prepared to
escalate airway interventions when basic measures
prove insufficient. Advanced airway techniques,
including supraglottic airway devices and alternative
strategies, should be readily available and integrated
into postextrication care when indicated. Airway
interventions should be performed by the most
experienced provider to minimize complications and
ensure rapid stabilization of wventilation and
oxygenation. Hypothermia is a frequent and often
underestimated complication in entrapped patients,
even in warm environmental conditions.[9] Prolonged
immobility, exposure to wind or moisture, and shock-
related heat loss contribute to rapid declines in core
temperature. Hypothermia exacerbates coagulopathy,
impairs drug metabolism, and increases susceptibility
to life-threatening cardiac dysrhythmias. Immediate
and active rewarming must begin as soon as
extrication is completed. EMS clinicians should
employ insulating blankets, thermal management
systems, and forced warm air devices when
available.[10] Early intervention reduces morbidity
and supports physiologic recovery during transport.

Patients at risk for crush syndrome require
continued vigilance after extrication, as the release of
compressed muscle tissue can precipitate severe
metabolic disturbances. Hyperkalemia remains a
major cause of sudden cardiac arrest in this population.
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Medications such as sodium bicarbonate, calcium
gluconate, and inhaled albuterol should be
administered early and continued as clinically
indicated during the postextrication phase to stabilize
cardiac membranes and shift potassium intracellularly.
Aggressive fluid resuscitation should also continue,
guided by patient response and comorbid conditions.
Antibiotic therapy should be initiated when soft tissue
injury or prolonged contamination is suspected, as
infection and sepsis remain significant threats in these
patients. Hemorrhage control requires reassessment
after extrication, particularly when tourniquets were
applied in confined or high-risk environments.
Tourniquets that were necessary during rescue must be
evaluated for continued need, proper placement, and
duration of application. While tourniquets are
effective in preventing exsanguination, prolonged use
increases the risk of ischemia, nerve injury, and
reperfusion-related complications. Careful monitoring
and adherence to established guidelines are required to
balance hemorrhage control with limb preservation
and systemic stability. (INSARAG Medical Working
Group) Effective communication is central to
successful postextrication care. Ongoing coordination
between EMS teams and the receiving hospital ensures
that definitive care resources are mobilized before
patient arrival. Clinicians should provide detailed
handoff reports that include mechanism of injury,
duration of entrapment, observed complications, vital
sign trends, and all interventions performed. Clear
communication allows receiving teams to anticipate
needs such as blood products, dialysis, surgical
intervention, or intensive care support. Equally
important is communication with the patient.
Providing reassurance, explaining procedures, and
maintaining verbal contact reduce anxiety and support
psychological stability during transport [10].

The involvement of EMS physicians during
the postextrication phase can significantly enhance
care in complex or high-acuity cases.[11] Physicians
can perform advanced procedures, guide resuscitation
strategies, and make time-sensitive decisions that
influence survival and long-term outcomes. Their
presence is particularly valuable in prolonged
transports, severe crush injuries, or cases involving
multiple organ system compromise. Throughout
postextrication transport, continuous reassessment
remains essential. Vital signs, neurologic status, and
response to interventions must be closely monitored to
detect early signs of deterioration. Postextrication
management is not merely supportive care. It is an
active and decisive phase that prepares the patient for
definitive treatment while mitigating the delayed
consequences of entrapment. Through vigilant
monitoring, timely intervention, and coordinated
communication, EMS clinicians play a decisive role in
optimizing patient outcomes following extrication
[11].

Clinical Significance
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A comprehensive understanding of the
prehospital environment is essential for emergency
department clinicians, as it directly enhances
communication with emergency medical services and
supports more informed clinical decision-making
upon patient arrival. Traumatic incidents rarely occur
in controlled settings. Instead, they often unfold in
chaotic, hazardous, and unpredictable environments
where EMS personnel must rapidly assess risks,
secure scenes, and initiate care under significant
constraints. Awareness of these conditions allows
hospital-based clinicians to better interpret prehospital
reports, contextualize patient findings, and anticipate
complications related to prolonged or difficult rescues.
The interval between injury occurrence and hospital
arrival is frequently extended, particularly in cases
requiring complex access or extrication. These delays
are not merely logistical issues but clinically
meaningful factors that influence patient physiology
and outcomes. Prolonged entrapment may exacerbate
hemorrhage, worsen hypoxia, contribute to
hypothermia, and increase the risk of crush-related
metabolic disturbances. Emergency department teams
who recognize the duration and complexity of
prehospital care are better positioned to prioritize
interventions, adjust resuscitation strategies, and
rapidly address time-dependent injuries during trauma
evaluation [12][13].

The extrication process itself represents a
significant physiologic and psychological stressor.
Movement required to free a patient may aggravate
spinal injuries, intensify pain, or precipitate
hemodynamic instability. Additionally, the emotional
stress associated with entrapment, noise, and
perceived threat can contribute to agitation or altered
mental status. Emergency clinicians who appreciate
these factors are more likely to interpret vital sign
abnormalities, neurologic findings, and behavioral
changes accurately, avoiding misattribution solely to
in-hospital causes. EMS professionals operate under a
dual obligation that distinguishes prehospital care
from in-hospital practice. They must deliver lifesaving
interventions while simultaneously protecting their
own safety in environments that may include unstable
structures, traffic hazards, fire risks, or interpersonal
violence.  This  balance  often  necessitates
modifications to standard medical approaches,
prioritizing rapid stabilization and safe removal over
definitive treatment. Recognizing these constraints
fosters mutual respect between EMS and emergency
department teams and promotes collaborative care
planning. Ultimately, the role of EMS is foundational
to trauma systems. Without timely access, skilled
extrication, and early medical intervention, many
critically injured patients would not survive to reach
definitive care.[12][13] An informed appreciation of
prehospital realities strengthens interdisciplinary
collaboration, enhances continuity of care, and
contributes to improved patient outcomes across the
trauma care continuum.
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Conclusion:

Extrication is not simply a technical rescue,
is a medical intervention conducted within dynamic,
high-risk environments where delays and hazards
threaten both patients and providers. Optimal
outcomes depend on early scene control, rigorous
hazard mitigation, and stabilization of vehicles and
structures  before  patient ~movement begins.
Concurrently, clinicians must deliver feasible care in
place—securing airways, supporting ventilation and
circulation, controlling hemorrhage, protecting the
spine, and initiating analgesia and thermal
protection—while synchronizing actions with rescue
teams. Special risks, notably crush syndrome, require
anticipatory management with prompt fluids and
hyperkalemia countermeasures, and, where available,
early blood products during prolonged entrapment.
Complex automotive scenarios may necessitate
techniques such as dash displacement and roof
removal, executed only by trained personnel within
standardized safety frameworks. Extrication does not
end at disentanglement. Post-release physiology can
deteriorate quickly; teams must reassess airway,
thermoregulation, bleeding control, metabolic
stability, and tourniquet ~management, and
communicate a detailed handoff to receiving hospitals.
System leaders strengthen frontline performance by
investing in protocols, equipment, interagency
agreements, realistic training, after-action learning,
and EMS physician involvement for high-acuity cases.
By embedding medical priorities into every phase—
from approach to transport—EMS systems can reduce
secondary injury, protect their workforce, and deliver
consistent, high-quality care across diverse,
challenging scenes.

References:

1. Pietsch U, Strapazzon G, Ambiihl D, Lischke V,
Rauch S, Knapp J. Challenges of helicopter
mountain rescue missions by human external
cargo: need for physicians onsite and
comprehensive training. Scand J Trauma Resusc
Emerg Med. 2019 Feb 13;27(1):17.

2. Vincent-Lambert C, Mottershaw T. Views of
emergency care providers about factors that
extend on-scene time intervals. Afr J Emerg
Med. 2018 Mar;8(1):1-5.

3. Nutbeam T, Fenwick R, Haldane C, Leech C,
Foote E, Todd S, Lockey D. Extrication following
a motor vehicle collision: a consensus statement
on behalf of The Faculty of Pre-hospital Care,
Royal College of Surgeons of Edinburgh. Scand J
Trauma Resusc Emerg Med. 2025 Jan
06;33(1):3.

4. Koser BW, Siddiqui DI, Kropp AM. StatPearls
[Internet]. StatPearls Publishing; Treasure Island
(FL): Aug 14, 2023. EMS Care In A Hostile
Environment.

5. Bosson N, Abo BN, Litchfield TD, Qasim Z,
Steenberg MF, Toy J, Osuna-Garcia A, Lyng J.

Saudi J. Med. Pub. Health Vol. 2 No. 2 (2025)

Prehospital Trauma Compendium: Management
of the Entrapped Patient - a Position Statement
and Resource Document of NAEMSP. Prehosp
Emerg Care. 2024 Oct 24;:1-13.

6. Issa SF, Nour MM, Field WE. Utilization and
Effectiveness of Harnesses and Lifelines in Grain
Entrapment Incidents: Preliminary Analysis. J
Agric Saf Health. 2018 May 07;24(2):59-72.

7. Jawaid S, Cody D. Crowbar impalement: the
PHEM perspective. BMJ Case Rep. 2018 Dec
09;11(1)

8. CorsaJG, Brown JO, Fleming RM, Bergmann RT,
Henning JA, Monson JT. Wilderness Rescue of a
Hiker with Multiple Trapped Limbs by a
Combined Wilderness and Urban Rescue Team
Using  High-Pressure  Airbags. Wilderness
Environ Med. 2023 Sep;34(3):377-382.

9. Ashkenazi I, Isakovich B, Kluger Y, Alfici R,
Kessel B, Better OS. Prehospital management of
earthquake casualties buried under
rubble. Prehosp  Disaster Med. 2005 Mar-
Apr;20(2):122-33.

10. Stroop R, Schone C, Grau T. Incidence and
strategies for preventing sustained hypothermia of
crash victims during prolonged vehicle
extrication. Injury. 2019 Feb;50(2):308-317.

11. Chiapuzio C, Dang T, Meagher S, Woodward B,
Neeki M. The Effect of Physician-Led Enhanced
Care  Teams in  Prehospital  Trauma
Resuscitation. Cureus. 2020 Sep
12;12(9):e10405.

12. Reay G, Rankin JA, Smith-MacDonald L,
Lazarenko GC. Creative adapting in a fluid
environment: an explanatory model of paramedic
decision making in the pre-hospital setting. BMC
Emerg Med. 2018 Nov 15;18(1):42.

Li T, Cushman JT, Shah MN, Kelly AG, Rich DQ,

Jones CMC. Barriers to Providing Prehospital Care to

Ischemic Stroke Patients: Predictors and Impact on

Care. Prehosp Disaster Med. 2018 Oct;33(5):501-507.



