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ABSTRACT: 

ARTICLE HISTORY: Traumatic shock remains a leading cause of 

mortality in emergency medicine, demanding 

specialized resuscitation protocols that differ 

significantly from standard advanced life support. 

This article provides a comprehensive analysis of the 

pathophysiological peculiarities of traumatic shock, 

primarily hemorrhagic and distributive in nature, 

which necessitate a balanced, damage-control 

approach. The core principles of "Hypotensive 

Resuscitation," "Permissive Hypotension," and 

"Hemostatic Resuscitation" are critically examined. 

The discussion emphasizes the paradigm shift from 

aggressive crystalloid infusion to early, balanced 

transfusion of blood components (1:1:1 or 1:1:2 

ratio of RBC:FFP:Platelets) and the use of 

tranexamic acid. Furthermore, the article integrates 

the latest evidence on bedside monitoring, including 

thromboelastography (TEG/ROTEM), and the 

central role of immediate hemorrhage control, 

whether surgical or endovascular. The conclusion 

underscores that resuscitation in traumatic shock is 

a time-sensitive, targeted physiological correction 
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aimed at restoring tissue perfusion while mitigating 

the lethal triad of hypothermia, acidosis, and 

coagulopathy. Adherence to these specific protocols 

significantly improves survival and reduces 

complications. 

 

Introduction 

Traumatic shock, a state of systemic hypoperfusion following severe injury, presents a 

unique challenge in critical care and emergency medicine. Unlike cardiogenic or septic 

shock, its etiology is often multifactorial, combining acute blood loss (hemorrhagic), 

inflammatory mediator release (distributive), and sometimes direct cardiac impairment 

(Bouglé et al., 2017). Traditional, aggressive fluid resuscitation strategies derived from 

other shock models have proven detrimental in the context of uncontrolled hemorrhage, 

leading to increased bleeding, coagulopathy, and mortality. This has catalyzed the 

development of specialized resuscitation frameworks, most notably Damage Control 

Resuscitation (DCR). The central hypothesis of modern trauma resuscitation is that early 

intervention must address both volume loss and the intrinsic acute traumatic coagulopathy 

that develops promptly after injury. This article aims to delineate the specific features of the 

resuscitation process in traumatic shock, focusing on evidence-based shifts in fluid 

management, blood product utilization, adjunctive pharmacotherapy, and monitoring, all 

orchestrated within the overarching principle of rapid anatomical hemorrhage control. 

Literature review  

The evolution of trauma resuscitation guidelines reflects a deepening understanding of 

trauma-induced coagulopathy (TIC). Historically, the approach was dominated by the "two 

large-bore IVs and run the fluids wide open" model. However, pivotal studies and 

battlefield experience revealed the shortcomings of this method. As Bickell et al. (1994) 

demonstrated in a seminal study, delayed fluid resuscitation until operative intervention in 

penetrating torso trauma resulted in higher survival rates compared to immediate aggressive 

fluid administration [1, p.1455]. This laid the groundwork for the concept of permissive 

hypotension. The recognition of Acute Traumatic Coagulopathy (ATC) as a distinct, 

multifactorial entity occurring independently of fluid dilution or hypothermia further 

revolutionized practice. Brohi et al. (2003) highlighted its association with systemic 

hypoperfusion and activation of protein C pathways [2, p.109]. This understanding shifted 

https://spaceknowladge.com/


JOURNAL OF INTERNATIONAL SCIENTIFIC RESEARCH 

Volume 3, Issue 9, February 2026                                          Online ISSN: 3030-3508 

https://spaceknowladge.com                                                    
=============================================================== 

 

=============================================================== 
Volume 3 Issue 9 [February  2026]                                                                            Pages | 

257 

 

 

 

 

 

the therapeutic focus from reactive correction of established coagulopathy to proactive 

prevention through hemostatic resuscitation. The PROMMTT and PROPPR trials provided 

crucial Level I evidence supporting higher ratios of plasma and platelets to red blood cells 

in massive transfusion, formalizing the 1:1:1 ratio as a standard in many protocols 

(Holcomb et al., 2015)[3, p.471]. Furthermore, the CRASH-2 trial conclusively established 

the life-saving role of early tranexamic acid (TXA) administration in bleeding trauma 

patients, showing a significant reduction in all-cause mortality when given within 3 hours of 

injury (Shakur et al., 2010)[4, p.i]. The literature now strongly advocates for a bundled, 

damage-control approach that integrates permissive hypotension, hemostatic resuscitation, 

rapid hemorrhage control, and prevention of the lethal triad. 

Discussion 

1. Pathophysiological Basis for Specific Interventions: The resuscitation strategy is 

dictated by the unique pathophysiology. Uncontrolled hemorrhage exacerbates 

coagulopathy through consumption, dilution, acidosis, and hypothermia—the "lethal triad." 

Therefore, the primary goal is to achieve hemostasis, not merely normotension. Aggressive 

crystalloid use worsens this triad by diluting clotting factors, increasing hydrostatic pressure 

on fragile clots, and contributing to hypothermia and acidosis from reduced ionized calcium. 

Consequently, DCR advocates for minimizing crystalloid use in the pre-control phase. 

2. Permissive Hypotension: This strategy aims to maintain a systolic blood pressure low 

enough to minimize re-bleeding yet sufficient for vital organ perfusion (typically a target 

SBP of 80-90 mmHg until surgical control). As Morrison et al. (2011) state, "The use of 

restrictive fluid resuscitation strategies... is aimed at reducing clot disruption and 

maintaining tissue perfusion until definitive control of bleeding can be achieved" [5, p.612]. 

This approach is contraindicated in traumatic brain injury, where cerebral perfusion pressure 

must be maintained. 

3. Hemostatic Resuscitation and MTPs: This is the proactive administration of blood 

products in ratios approximating whole blood to correct and prevent coagulopathy. The 

standard has moved towards early, balanced transfusion guided by Massive Transfusion 

Protocols (MTPs). The goal is to restore oxygen-carrying capacity (RBCs), clotting factors 

and fibrinogen (FFP and cryoprecipitate), and functional platelets simultaneously. 

Viscoelastic tests like TEG/ROTEM are indispensable for guiding targeted component 

therapy, especially fibrinogen and platelet replacement, moving beyond the reliance on 
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conventional INR/PTT tests which are slow and do not reflect in vivo clot strength (Da Luz 

et al., 2014)[6, p.38]. 

4. Adjunctive Pharmacotherapy: Tranexamic acid (TXA) is a cornerstone, inhibiting 

fibrinolysis. Its administration within 1-3 hours of injury is critical. Calcium replacement is 

essential during massive transfusion to support cardiac function and coagulation. The role of 

other pro-hemostatic agents (e.g., recombinant Factor VIIa) is limited and controversial, 

reserved for salvage situations due to thrombotic risks. 

5. The Primacy of Hemorrhage Control: All resuscitation efforts are futile without 

definitive surgical or interventional radiological control of bleeding. Resuscitation and 

hemorrhage control are parallel, not sequential, processes. Techniques like REBOA 

(Resuscitative Endovascular Balloon Occlusion of the Aorta) serve as a bridge to surgery in 

non-compressible torso hemorrhage but require specific expertise. 

6. Monitoring and Endpoints: Beyond standard vital signs, resuscitation adequacy is 

gauged by lactate clearance, base deficit, and dynamic measures of fluid responsiveness. 

The restoration of normal physiology (e.g., normothermia, normocalcemia, correction of 

acidosis) is actively pursued. The endpoint is not a normal blood pressure but the cessation 

of bleeding and evidence of adequate end-organ perfusion. 

Results 

Implementation of these trauma-specific resuscitation principles has led to measurable 

improvements in outcomes. Institutions with established MTPs report reductions in time to 

first blood product administration, decreased overall blood product utilization, and a 

significant decline in mortality from exsanguination. The adoption of TXA has translated 

into a measurable reduction in all-cause mortality in trauma systems worldwide. The use of 

permissive hypotension has been associated with lower intraoperative blood loss and 

reduced complication rates. Furthermore, the integration of point-of-care viscoelastic testing 

has enabled more precise, goal-directed transfusion therapy, reducing the risks of both 

under-transfusion and over-transfusion. The overarching result is a more efficient, 

physiologically sound resuscitation process that addresses the root causes of mortality in 

traumatic shock rather than just its symptoms. 

Conclusion 

Resuscitation in traumatic shock is a highly specialized and dynamic process distinct 

from other shock states. Its core tenets—permissive hypotension, hemostatic resuscitation 

with balanced blood products, early administration of tranexamic acid, and the imperative 
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for rapid hemorrhage control—form an integrated, damage-control strategy. This approach 

directly targets the unique pathophysiology of traumatic shock, specifically acute blood loss 

and the early development of coagulopathy. Success hinges on a well-coordinated, 

multidisciplinary team operating within a structured institutional protocol. Future 

advancements will likely focus on improved hemostatic agents, broader use of whole blood, 

enhanced monitoring technologies, and personalized resuscitation algorithms. Adherence to 

these evidence-based, specific features of trauma resuscitation is paramount for improving 

survival and functional outcomes in this critically ill patient population. 
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