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Prioritizing circulation over airway in trauma patients with
exsanguinating injuries: What you need to know

Paula Ferrada, MD, FACS, FCCM, MAMSE, Juan Duchesne, MD, FACS, FCCM, FCCP,
and Mark Piehl, MD, MPH, Fualls Church, Virginia

ABSTRACT: Hemorrhage remains a leading cause of preventable trauma-related mortality, with early resuscitation and hemorrhage control serving as crucial
interventions. Emerging evidence suggests that prioritizing circulation before airway (Circulation, Airway, and Breathing [CAB]) during initial
resuscitation in patients with exsanguinating injuries can improve survival by avoiding the deleterious effects of postintubation hypotension. This
article reviews current evidence supporting the CAB approach and outlines best practices across prehospital, emergency department, and oper-
ative settings. Delaying advanced airway management while focusing on immediate hemorrhage control and blood product resuscitation has been
associated with decreased 24-hour and 30-day mortality. This review synthesizes findings from recent multicenter trials and literature supporting
the CAB paradigm, with practical recommendations for implementation in trauma care systems. (J Trauma Acute Care Surg. 2025;00: 00-00.
Copyright © 2025 The Author(s). Published by Wolters Kluwer Health, Inc. on behalf of the American Association for the Surgery of Trauma.)

xsanguination accounts for nearly 40% of trauma-related

deaths worldwide, underscoring the urgent need for early in-
terventions focused on hemorrhage control and restoring perfu-
sion." Emerging evidence supports a paradigm shift toward prior-
itizing circulation before airway management with intubation
(Circulation, Airway, and Breathing [CAB]) in patients with ex-
sanguinating injuries.” ® In the context of exsanguinating injuries,
the patient exhibits gasping for air in order to centralize blood
flow—redirecting circulation from the extremities and the splanch-
nic circulation to the heart and brain. Concurrently, compensatory
peripheral vasoconstriction develops to maintain adequate perfusion
of these critical areas, which is a normal physiological response dur-
ing severe hemorrhagic shock® °( Fig. 1). Early endotracheal intuba-
tion in profoundly hypovolemic patients can exacerbate hypotension
by disrupting catecholamine-mediated vasoconstriction and reduc-
ing venous return due to Il)ositive pressure ventilation, potentially
leading to cardiac arrest’ ' (Fig. 2). A growing body of literature
suggests that improved survival and neurological outcomes can
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be achieved by prioritizing hemorrhage control and hemostatic
resuscitation over advanced airway management with intubation.
This review explores the rationale behind the circulation-first
approach and its implications for trauma care across prehospital,
emergency, and operative settings.

PREHOSPITAL CONSIDERATIONS: THE NEED
FOR CAB IN THE FIELD

The continuum of hemorrhage control and resuscitation
starts with first responders in the prehospital setting.® Through
legislative advocacy by national and local prehospital blood co-
alitions, awareness has increased regarding the expansion of
scope for advanced resuscitative care by EMS teams.'>'° In
the prehospital setting, the CAB approach is critical, especially
for trauma patients with severe hemorrhage.®

The first component of a circulation-first approach is
rapid control of bleeding using techniques such as extremity
tourniquets, junctional hemorrhage control devices, and effec-
tive wound packing.” '® For extended prehospital transports or
interfacility transfers, advanced interventions such as resuscita-
tive endovascular balloon occlusion of the aorta (REBOA) can
be crucial for stabilizing patients with noncompressible torso
hemorrhage until they reach definitive care.'®

Once hemorrhage control has been achieved, restoration
of circulating blood volume must be prioritized to reverse shock
and mitigate the potential adverse consequences of advanced air-
way management with intubation, including hypotension and
cardiac arrest. Studies indicate that prioritizing circulation first
reduces the need for intubation by improving shock garameters,
mental status, and spontaneous airway control.®!*!

TRAUMA BAY: RESUSCITATION FIRST,
AIRWAY SECOND

Upon arrival at the emergency department, hemorrhage
control and hemodynamic stabilization must remain the primary
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Figure 1. Normal physiology of the patient with exsanguinating injuries.

objectives, particularly in patients with exsanguinating injuries.
While some guidelines suggest intubating patients with a Glasgow
Coma Scale score of less than 8, this recommendation must be
reconsidered in cases of profound hemorrhagic shock.' In these
patients, a depressed Glasgow Coma Scale is often not due to a pri-
mary neurologic injury but rather to inadequate cerebral perfusion
secondary to massive blood loss.> "7 Addressing circulation first,
through aggressive hemorrhage control and blood product resusci-
tation, can restore perfusion and potentially i Jprove mental status
without the immediate need for intubation.®”

Securing the airway prematurely in these critically hypo-
volemic patients can be physiologically catastrophic.”'° Positive
pressure ventilation reduces venous return, further exacerbating
hypotension and increasing the risk of cardiovascular collapse
and cardiac arrest. Current evidence supports delaying intubation

in favor of early blood product resuscitation, which improves sur-
vival by restoring oxygen delivery to vital organs. Whole blood
should be the first-line resuscitative fluid in these patients because
of its ability to provide oxygen-carrying capacity, coagulation
factors, and volume expansion simultaneously. When whole blood
is not available, balanced blood product resuscitation, which is
administering red blood cells (RBCs), plasma, and platelets in
a 1:1:1 ratio, should be prioritized over crystalloids, which con-
tribute to hemodilution, worsening coagulopathy, and exacerba-
tion of acidosis."*'°

In situations where intubation cannot be avoided, the
choice of induction medications is critical to minimizing hemo-
dynamic collapse. Agents with lower cardiovascular impact,
such as ketamine or etomidate, should be preferred over agents
like propofol, which can cause profound hypotension. Similarly,
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Figure 2. Physiology after intubation.
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using lower doses of paralytics and considering blood product
resuscitation before induction can help mitigate peri-intubation
cardiovascular instability.>™”

The successful implementation of these resuscitation strat-
egies requires strong partnerships between trauma teams, emer-
gency medicine, anesthesia, and critical care providers. Effective
communication ensures that intubation decisions are made with
consideration of the patient's volume status, that blood product
administration is prioritized, and that airway management strate-
gies are optimized to prevent avoidable cardiac arrest. In the con-
text of hemorrhagic shock, the paradigm must shift away from a
rigid adherence to early intubation and instead emphasize
circulation-first resuscitation to maximize survival.

OPERATIVE AND INTERVENTIONAL SETTINGS:
INTEGRATING CAB IN SURGERY AND IR

The principles of CAB extend seamlessly into both the
operating room and interventional radiology (IR), emphasizing
the critical importance of rapid hemorrhage control. In the set-
ting of trauma and massive bleeding, every moment and every
drop of blood count. Prioritizing immediate and expeditious
control of bleeding before airway management with intubation
can be lifesaving, as premature intubation in an unstable patient
may precipitate cardiovascular collapse.'>®

In patients with severe hemorrhage, delaying intubation
until hemodynamic stabilization is achieved can prevent peri-
intubation cardiac arrest. When feasible, IR-guided interven-
tions should proceed without intubation, using deep sedation
and analgesia to minimize disruption of physiological compensa-
tory mechanisms.'® In cases where airway management is un-
avoidable, preemptive measures such as REBOA can help improve
central perfusion and mitigate further hemodynamic deterioration
before induction.'**

In the operating room, damage-control surgery should be
prioritized—swiftly identifying and controlling sources of hem-
orrhage with the intent of staging interventions rather than
prolonging operative time. Techniques such as temporary ab-
dominal closure, vascular shunting, and adjunctive hemostatic
interventions should be used with the understanding that defin-
itive repair can be safely deferred until resuscitation and coagu-
lopathy are optimized.”""*

Resuscitation strategies must be aligned with these princi-
ples, ensuring minimal reliance on crystalloids, which can exac-
erbate the lethal triad of trauma. Instead, whole blood and bal-
anced transfusion protocols (1:1:1 ratio of plasma, platelets,
and RBCs) should be the mainstay. Effective communication
with anesthesia is paramount to synchronizing resuscitative ef-
forts, ensuring that blood product administration matches the
patient's ongoing losses and that every asPect of the periopera-
tive strategy is geared toward hemostasis. '

Ultimately, every action taken in the management of a
bleeding patient must be aimed at minimizing blood loss and
preserving perfusion. Whether through surgical intervention,
endovascular techniques, or strategic resuscitation, the guiding
principle remains the same—every drop of blood matters, and
control of hemorrhage must never be delayed.

PEDIATRIC TRAUMA CONSIDERATIONS

The principles of CAB are particularly relevant in pediat-
ric trauma resuscitation because of the unique physiological re-
sponses of children to hemorrhagic shock. Unlike adults, pediat-
ric patients maintain stability through remarkable compensatory
mechanisms until they experience sudden and profound decom-
pensation. Hypotension is often a late sign of shock in children,
occurring only after they have lost more than 40% of their blood
volume. Given this, a proactive approach to hemorrhage control,
early blood product administration, and delayed intubation when
possible is crucial for optimizing survival outcomes. Circulation,
Airway, and Breathing represents a paradigm shift in trauma re-
suscitation, emphasizing early transfusion, adherence to massive
transfusion protocols, and prioritization of circulation before air-
way management with intubation. While securing the airway is
often a priority in trauma care, in pediatric patients with hemor-
rhagic shock, early intubation can precipitate cardiovascular col-
lapse. Postintubation hypotension is a well-documented risk, rein-
forcing the need to optimize circulation before proceeding with
airway management with intubation.*>**

A key challenge in pediatric trauma resuscitation is the
early recognition of hemorrhagic shock and the timely initiation
of damage-control resuscitation.”*** Studies indicate that delays
in recognizing life-threatening hemorrhage and initiating trans-
fusion significantly impact survival. The prolonged duration of
massive transfusion protocols in pediatric trauma cases com-
pared with adults underscores the need for streamlined resuscita-
tive efforts and improved coordination among trauma teams, an-
esthesia, and blood banks.?*** Early and balanced transfusion of
blood products is crucial, as excessive crystalloid resuscitation is
linked to poorer outcomes, including prolonged mechanical
ventilation, increased intensive care unit stays, and higher mor-
tality. The Pediatric Traumatic Hemorrhagic Shock Consensus
Conference recommends limiting crystalloid resuscitation to a
single 20 mL/kg bolus before transitioning to blood products,
with whole blood as the preferred resuscitative fluid. In facilities
without access to whole blood, a 1:1:1 ratio of RBCs, plasma,
and platelets should be prioritized. Data from the Trauma Qual-
ity Improvement Program indicate that higher plasma-to-RBC
ratios significantly improve survival, with a plasma/RBC ratio
of at least 1:2 associated with a 51% reduction in 24-hour mortality
in massively transfused children. Implementing institution-wide
protocols, including pediatric-specific massive transfusion protocols
and activation teams composed of trauma surgeons, anesthesiolo-
gists, pharmacists, and nursing leadership, has been shown to
improve transfusion ratios, expedite blood product administra-
tion, and optimize resuscitation outcomes. By integrating these
evidence-based strategies, CAB can be effectively applied to pe-
diatric trauma care, ultimately improving2 survival and long-term
outcomes for critically injured children.?***

PRACTICAL IMPLEMENTATION OF CAB

Circulation, Airway, and Breathing is not just a concept or
a single intervention; it is a resuscitation bundle that integrates
multiple coordinated actions to optimize survival in trauma pa-
tients.” It encompasses delaying intubation when feasible, using
airway adjuncts to maintain oxygenation while prioritizing
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circulation, and fostering close collaboration with IR to pursue
minimally invasive hemorrhage control when appropriate. Ef-
fective communication with anesthesia is critical to ensure he-
mostatic and euvolemic resuscitation using blood and blood
products while minimizing crystalloid use, which can exacerbate
coagulopathy and acidosis. Circulation, Airway, and Breathing
also demands engagement with emergency medical services to fa-
cilitate early recognition of hemorrhagic shock and prehospital re-
suscitation strategies that align with in-hospital care. Partnerships
with emergency medicine colleagues further ensure seamless
transitions of care, expediting hemorrhage control in the operat-
ing room while using techniques to prevent cardiovascular col-
lapse. Ultimately, CAB is a dynamic, multidisciplinary approach
that unites trauma surgery, anesthesia, critical care, and emer-
gency medicine in a shared mission to preserve circulation, opti-
mize perfusion, and prevent avoidable deaths.

To effectively implement CAB in trauma resuscitation, a
structured approach is necessary:

Circulation (C)

» Immediate hemorrhage control when feasible (tourniquets,
wound packing, hemostatic dressings)

» Use REBOA when appropriate for noncompressible hemorrhage

* Initiate whole blood and balanced transfusion ratios early

* Avoid excessive crystalloid use to prevent dilutional coagulopathy

* Engage surgical teams early for rapid operative intervention

Airway (A)

* Delay intubation until resuscitation is initiated

» Use adjuncts such as passive oxygenation, supraglottic air-
ways, and sedation-based approaches

* Avoid paralytics until volume resuscitation is optimized

» Use medications that have less hemodynamic consequences
if intubation is unavoidable

Breathing (B)

» Use lung-protective ventilation strategies (low tidal volumes,
permissive hypercapnia when tolerated)

 Consider noninvasive ventilatory modalities if appropriate

* Optimize perfusion before positive pressure ventilation.

CONCLUSION

The paradigm shift toward prioritizing circulation over air-
way in exsanguinating trauma patients is supported by growing
evidence indicating improved survival and reduced postintubation
hypotension. Circulation, Airway, and Breathing is not a single in-
tervention, but rather a bundled approach encompassing early re-
suscitation with blood and blood products, hemorrhage control,
and thoughtful airway management. Implementing a CAB-first ap-
proach in prehospital, emergency department, and operative set-
tings aligns with modern resuscitation strategies, ensuring that
hemorrhage control and perfusion restoration remain the primary
focus of early trauma care. Continued research and education on
CAB implementation are essential to optimizing trauma resuscita-
tion and reducing preventable mortality.
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