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(Abstract

kand anesthesiology.

At a national level, efforts have been made to enhance patient care and decrease mortality rates in trauma management.
The adoption of a multidisciplinary team approach in decision making has led to positive patient outcomes, facilitated by a vari-
ety of intricate modifications. Although significant progress has been made in establishing an efficient multidisciplinary trauma
service, there is still room for further enhancements. This article examines the evolution of trauma care in the United States and
evaluates the influence of multidisciplinary teams on the treatment of patients with multiple injuries with focus on orthopedics

~
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Introduction

In the United States, traumatic injury ranks as the fifth
leading cause of death, while globally it stands as the sixth leading
cause of mortality. Traumatic injuries contribute to roughly
10% of total global deaths [1-3]. Trauma is the primary cause of
mortality in individuals who are younger than 45 years old [1-
3]. Polytrauma, which refers to the simultaneous occurrence of
multiple traumatic injuries in a single individual, is observed in up
to 40% of cases involving trauma admissions [4, 5]. Polytrauma
frequently affects young and productive individuals, posing a
significant burden on society in terms of both financial and human

aspects [6]. When multiple injuries occur simultaneously, they
can result in considerable disability, reducing the likelihood of
individuals returning to productive work. Consequently, this leads
to significant economic costs [6].

Trauma victims with the most severe conditions often
exhibit injury patterns that involve multiple anatomically distant
areas, hemodynamic dysfunction, and the dysfunction of multiple
organ systems. Treating such cases requires the expertise of both
general traumatologists and specialized physicians from various
subspecialties. Orthopedic trauma, in particular, is frequently
observed among these injuries and serves as a prime example of
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the significance of a multidisciplinary approach. This approach has
been instrumental in reducing post-injury morbidity and mortality
rates [7].

Global Perspective

The effective management of trauma, particularly in cases
involving multiple injuries, necessitates the collective expertise of
a medical team. Addressing severe trauma typically requires the
collaboration of diverse medical specialists such as neurosurgeons,
thoracic surgeons, abdominal surgeons, orthopedic surgeons, and
maxillofacial surgeons. Given the intricate nature of this condition,
the advancement of diagnostic techniques, the diversification of
medical approaches, and the treatment of severe trauma present
significant challenges [8]. The concept of the multidisciplinary
team (MDT) model has garnered considerable attention due to
its inherent benefits of fostering collaboration among various
disciplines and facilitating personalized treatment approaches [9].
The concept of the MDT was initially introduced by the United
States and subsequently recognized for its significance by other
countries such as the United Kingdom, Australia, Japan, and more
[10]. It has gained traction and been widely adopted as a standard
approach to medical treatment in various healthcare institutions
[11]. In China, the implementation of multidisciplinary diagnosis
and treatment started in 1990. Since then, numerous high-level
general hospitals have actively explored the application of the MDT
model for various clinical conditions. As a result, multidisciplinary
expert teams have been established to enhance collaboration and
decision-making in patient care [12]. The implementation of the
MDT model in clinical practice has demonstrated its ability to
facilitate the optimal allocation of medical resources. Furthermore,
ithas been shown to enhance the accuracy and rationality of disease
diagnosis and treatment. Importantly, the MDT model effectively
addresses the societal challenges associated with complex medical
treatments [13].

The American Trauma System

The American trauma system has been structured to offer a
systematic approach in addressing injuries. According to statistics
from the Center for Disease Control, traumatic injuries account
for 59% of fatalities among individuals aged 1 to 44 years in
the United States [14]. The modern trauma system in the United
States is built upon the valuable lessons learned from the wars of
the early and mid-twentieth century. During the First and Second
World Wars, a standardized approach emerged for transporting
injured soldiers through different levels of medical care, starting
from initial stabilization on the battlefield by personnel with basic
medical training, to their transfer to aid stations or hospitals for
comprehensive medical treatment. The primary focus at the onset
was on controlling external bleeding, managing open fractures, and
alleviating pain. Soldiers in need of further care were subsequently
transported to hospitals located behind the frontlines, where

emergency surgery and additional medical attention were provided.
The introduction of mechanization expedited the transportation
process within this early trauma system, leading to improved
outcomes. In the Second World War, resuscitation techniques
and the treatment of shock were given greater emphasis, utilizing
intravenous fluids and blood. The development of helicopters
during the Korean and Vietnam Wars further revolutionized the
system, enabling severely wounded individuals to be transported
to fully equipped hospitals within a matter of minutes [15]. The
need for patients to follow the sequential stages of progressive care
described earlier was no longer necessary.

In the United States, civilian urban trauma centers adopted
and modified the systems developed during wartime to address
the types of accidental injuries commonly encountered during
peacetime. Extensive research and training within these urban
trauma centers contributed to notable advancements in trauma
patient outcomes. However, outside of these specialized centers,
trauma care in community hospitals remained basic and limited.
In 1966, the Committee on Shock and the Committee on Trauma
of the Division of Medical Sciences of the National Academy
of Sciences/National Research Council published a report titled
“Accidental Death and Disability: The Neglected Disease of
Modern Society.” This report advocated for strong government
leadership in establishing standardized trauma care systems
and emphasized the need for funding research and training to
disseminate these systems nationwide [16]. Funding from the
US Congress was made available through the National Highway
Safety Act of 1966 with the aim of reducing fatalities and injuries
resulting from motor vehicle accidents, which were the primary
cause of traumatic injuries. Taking advantage of this funding,
llinois took a pioneering step in the early 1970s by utilizing it
to establish the first comprehensive statewide trauma system.
Building upon the principles and practices developed at Cook
County Hospital in Chicago, one of the earliest dedicated trauma
centers in the United States, Illinois extended these concepts to
create a coordinated trauma care network throughout the state [17].

In 1976, the American College of Surgeons released a
publication titled “Optimal Hospital Resources for Care of the
Seriously Injured.” This document introduced a set of criteria
for classifying hospitals according to their capacity to deliver
trauma care at different levels. These criteria aimed to establish a
standardized framework for categorizing hospitals based on their
ability to provide appropriate care for seriously injured patients
[18]. Significant emphasis was placed on establishing trauma
centers as integral components of regional trauma systems.

It is important to note that the American College of Surgeons
(ACS) does not directly designate trauma centers. Instead, they
offer verification and assessment of the resources and capabilities
outlined in their regularly updated publication, “Resources for
Optimal Care of the Injured Patient” [17].
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The Indian Challenge

Trauma-care systems in India are still in their early stages
of development. The country exhibits a diverse landscape,
with industrialized cities, rural towns, and villages coexisting
alongside a lack of organized trauma care infrastructure. There is
a significant disparity in the availability of trauma services across
different regions of the country. Rural areas, in particular, face
challenges in providing efficient trauma care due to factors such
as varied topography, financial limitations, and inadequate health
infrastructure.

One notable issue is the absence of a national lead agency
responsible for coordinating the various components of a trauma
system. Furthermore, there is no established mechanism for
accrediting trauma centers and professionals. Although education
in trauma life-support skills has recently become available, there
are significant deficiencies in the current trauma systems, as
documented by a nationwide survey of various healthcare facilities.

While some initiatives have emerged to improve prehospital
systems, the recognition of injury as a major public health problem
by the government, medical community, and society as a whole is
still lacking. Despite its impact on public health, the significance
of addressing trauma as a significant challenge is yet to be fully
acknowledged in India.

The Multidisciplinary Teams

Achieving effective diagnostic and therapeutic approaches
for multiply injured patients necessitates the existence of well-
operating trauma systems and integrated specialty teams [19]. The
ideal approach for managing multiply injured patients involves the
collaboration and involvement of various medical professionals.
This includes anesthesiologists, trauma-trained surgeons,
intensivists, orthopedic specialists, diagnostic and interventional
radiologists, urologists, neurosurgeons, rehabilitation specialists,
otolaryngologists, and many other specialists who contribute
their expertise to ensure comprehensive care for the patient [7-
20]. Refined team management, strong leadership, and effective
communication skills play a vital role in the care of multiply
injured patients. Excellent communication among physicians and
healthcare teams is essential, encompassing a deep understanding
of significant clinical challenges and the continuous vigilance of
all team members through multiple cross-checks. Centralized care
planning, including multidisciplinary patient care conferences, is
crucial for ensuring comprehensive and coordinated treatment.
These elements collectively contribute to the optimal management
and outcome of multiply injured patients [21].

The multidisciplinary approach to trauma care begins in the
prehospital setting, involving early responders and emergency
medical service personnel. These teams are responsible for
conducting initial assessments, providing stabilization measures,

and transporting patients to the closest appropriate healthcare
facility capable of managing their condition. Based on the trauma
designation guidelines established by the American College of
Surgeons and regional trauma systems, patients in need of advanced
levels of care are transferred to designated trauma centers. These
trauma centers are equipped with the necessary resources and
specialized healthcare professionals from various disciplines who
can deliver optimal post-injury care to these patients [22]. Given
the high volume of injured patients, appropriate triage is crucial as
the majority, over 90%, are effectively treated in local community
hospitals [22]. For the remaining 10% of patients who are severely
injured and require the specialized capabilities of Level I and
II trauma centers, a multidisciplinary approach is essential to
enhance outcomes.

Specialized Trauma Systems

In the United States, the majority of multiply injured patients
with immediately life-threatening conditions are directed to
specialized trauma centers. These centers are equipped to handle
complex cases and provide the necessary resources for optimal
trauma care. According to the Major Trauma Outcome Study,
nearly half of all patients involved in the study had one or more
musculoskeletal injuries, emphasizing the significant prevalence of
such injuries among trauma patients [23]. Another study revealed
that following motorcycle crashes, 72% of emergency evaluations
resulted in orthopedic consultation. A substantial number of these
patients experienced open fractures, which necessitated immediate
orthopedic surgical intervention. This highlights the high incidence
of orthopedic injuries and the critical need for prompt orthopedic
care in the context of motorcycle accidents [6].

When dealing with polytrauma, it is crucial to prioritize
injuries based on their level of urgency, considering both
physiological and anatomical factors. The multidisciplinary
approach plays a vital role in this process, involving various
medical and surgical specialists. The severity and urgency of
each injury determine the specific specialists required and the
timing of interventions. Typically, a central coordinating “control
point” comprising the trauma or surgical intensive care team is
established within the institution. Despite appearing chaotic,
this approach relies on effective care coordination and actively
involves numerous medical and surgical specialists, such as
anesthesiologists, trauma surgeons, diagnostic and interventional
radiologists, orthopedic surgeons, oral maxillofacial surgeons,
vascular surgeons, neurosurgeons, and many others [7- 20].

This approach offers several advantages in the overall
management of severely injured patients. To illustrate the
collaborative nature of this approach, let’s consider a hypothetical
scenario involving a patient who is hypotensive and has a pulseless
limb due to an extremity fracture. In this case, the emergency
physician and trauma surgeon work together to assess and address
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any internal or external bleeding promptly. If bleeding is present,
they must be prepared to perform a hemostatic procedure, such
as suturing cutaneous hemorrhage, emergency laparotomy, or
applying an extremity tourniquet, as needed. Simultaneously, an
orthopedic and vascular surgery team collaborates to restore distal
limb perfusion and repair the fracture. The decision on whether
to use definitive or temporary fixation depends on the nature of
the injury and the patient’s physiological condition. Throughout
this intricate planning and execution, the anesthesiologist plays
a critical role in ensuring optimal patient care. Following the
procedure, the intensivist provides intensive care in the ICU, as
the patient will likely require significant resuscitative efforts.

The multidisciplinary approach goes beyond the involvement
of surgeons and necessitates the active participation of various
professional teams at different levels of the healthcare system.
This includes, but is not limited to, nursing staff, transportation
staff, midlevel providers, blood bank personnel, case managers,
social workers, specialty therapists, pharmacists, and resident/
fellow physicians. Often, these individuals are the first responders
to the patient’s initial presentation or the ones who notice
subsequent changes in the patient’s clinical condition. The team
approach is crucial because any delay in recognizing significant
clinical events, leading to a prolonged time to therapeutic
intervention, can have a negative impact on patient outcomes [24].
The successful integration of available medical, psychosocial,
financial, educational, and vocational resources from different
specialties, medical centers, programs, and organizations is crucial
in determining the overall outcome of severely injured patients
[25].

Multidisciplinary approach in orthopedics

Skeletal injuries are commonly observed in the majority of
polytrauma patients. The advantages of surgical stabilization for
these injuries are clearly defined, but the timing of such procedures
has been a subject of controversy and ongoing development.
Therefore, the provision of care in a multi-disciplinary, team-
oriented manner is essential in order to maximize patient outcomes.

Roughly ten years ago, the concept of “damage-control
orthopedics” was introduced, and it has since been linked to
enhanced outcomes for patients with multiple traumas [26]. For
an extended period, the approach of “early total care” was utilized,
involving the prompt and emergent stabilization of all long
bone fractures [26]. The concept of “damage-control” emerged
due to the recognition that in certain subgroups of patients with
multiple injuries and/or thoracic trauma, early fixation was linked
to increased rates of complications and mortality. In these high-
risk patients prone to complications, the approach involves initial
temporary stabilization, focusing on controlling hemorrhage,
managing soft tissue injury, and often utilizing external fixation

for long bone fractures. Subsequently, definitive fixation is
postponed until the risk of systemic complications decreases and
the overall physiological condition of the patient improves [26].
The objective is to prevent a “second hit” and further deterioration
of the patient’s overall condition. Identifying patients who would
benefit most from transitioning from “early total care” to “damage
control” necessitates open communication and a multidisciplinary
approach. Various scoring systems have been developed to
identify such patients, but no single score can consistently assist in
decision-making during the initial resuscitation phase [27].

Patients can be broadly categorized into four groups:
stable, borderline, unstable, and in extremis [28]. Stable patients
can receive immediate fixation as a treatment approach, while
unstable or in extremis patients should undergo damage control
measures. The borderline patient, although challenging to define
and identify, represents a situation where the decision regarding
the optimal course of action is crucial, and the consequences of an
“incorrect” decision can be significant. Typically, the borderline
patient presents with multiple thoracic and abdominal injuries and
is experiencing hemorrhagic shock or its consequences. In such
cases, the preferred treatment approach is likely damage control.

There are certain situations that require special attention.
Typically, femoral fractures are promptly addressed by employing
an intramedullary device for stabilization. However, this approach
varies when dealing with individuals who have multiple injuries.
The use of instrumentation can release fatty emboli, which
may trigger an inflammatory reaction in the lungs, acting as an
additional detrimental factor for these patients [29]. Therefore, it
is important to consider the possibility of using external fixation,
particularly when dealing with patients who have multiple injuries
and bilateral femur fractures. Another distinctive scenario involves
patients who have a pelvic ring injury accompanied by bleeding. In
such cases, prompt clinical judgments are necessary to determine
the most suitable skeletal and/or hemodynamic stabilization
procedures. These approaches can range from applying a pelvic
binder or external fixation to performing therapeutic angiography
or urgently employing open pelvic packing [30, 31]. Optimizing
outcomes for these patients necessitates a specialized team
approach.

The decision regarding the timing of definitive fixation
for secondary injuries or transitioning from external fixation to
definitive fixation is critical. While most patients who undergo
damage control techniques can be definitively stabilized within a
week, the specific timeline may vary based on the patient’s overall
physiological condition. It is important to note that the period from
days 2 to 4 following the injury is characterized by the highest
systemic inflammation. Therefore, it is advisable to avoid any
additional unnecessary surgeries during this period [32].
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Multidisciplinary Approach in Anesthesiology

During the perioperative care of trauma patients, the
involvement of an anesthesiologist or anesthesiology team is
crucial at various critical points. The initial and significant aspect
of anesthesia care involves managing the patient’s airway. In
addition to trauma-related considerations, it is important to note
that over 35% of the population in the United States is obese
[33], making difficult intubations a concern in more than 10%
of nonoperative cases [34]. Furthermore, approximately 20% of
critical incidents in the intensive care unit (ICU) are related to
airway issues. These statistics emphasize the utmost importance
of careful and appropriate planning, securing, and maintaining the
patient’s airway in order to ensure patient safety [35].

Furthermore, trauma can result in the loss of consciousness
in a patient and may be accompanied by cervical spine injuries
or facial fractures. Additionally, it is not uncommon for trauma
cases to involve blood or vomit in the airway. The presence
of these factors highlights the importance of anesthesiology
expertise and the significant role of an anesthesiologist within the
multidisciplinary trauma team. Their expertise becomes crucial in
effectively managing and addressing these complex situations to
ensure patient safety and optimal outcomes.

Establishing appropriate  vascular access for the
administration of intravenous fluids, blood products, medications,
and for hemodynamic monitoring is highly crucial in trauma care.
Although surgeons also possess this expertise, the involvement and
assistance of anesthesiologists in this aspect can be particularly
beneficial. This allows surgeons to concentrate on the operative
management of traumatic injuries while anesthesiologists handle
vascular access tasks. Many anesthesiologists are proficient in
procedures such as arterial line placement, thoracostomy, and
nasogastric tube insertion, further contributing to their valuable
role in trauma care.

Hemodynamic and fluid management, along with transfusion
medicine, are essential components of an anesthesiologist’s scope
of practice. The presence of an anesthesiologist with expertise
in these areas provides significant benefits to orthopedic trauma
patients and complements the surgical team during the perioperative
period. The anesthesiologist’s knowledge and skill in utilizing
blood products, colloid solutions, and crystalloid solutions, as well
as their understanding of vasopressor, vasodilator, inotropic, and
antiarrhythmic agents, greatly optimize and enhance the success of
trauma interventions. This expertise ensures that the care provided
to injured patients is tailored to their specific needs and contributes
to improved outcomes in trauma management.

An essential and traditional role of the anesthesiologist is
to carefully induce anesthesia and maintain clinical vigilance

during definitive surgical interventions. The choice between a
regional approach, general anesthesia, or monitored anesthesia
care is a critical decision that should be made in consultation
with the surgical team prior to the procedure. Additionally, during
the operative intervention, the anesthesiologist plays a vital role
in hemodynamic monitoring and implementing appropriate
physiological and pharmacological interventions. This highlights
the necessity of competent and appropriate anesthesiology
expertise to ensure the safety and success of the surgical procedure
[34].

Summary

To summarize, adopting an interdisciplinary healthcare approach
for multiply injured patients can lead to optimized care, reduced
morbidity and mortality, and facilitate a faster rehabilitation
process following the injury. The advantages of utilizing this
approach for multi-trauma patients with orthopedic injuries are
substantial, while the disadvantages are minimal. The authors
highlight the importance of the synergistic collaboration among
specialty teams, emphasizing the significance of care coordination,
appropriate timing of surgical and nonsurgical interventions,
and considering the patient’s physiological factors. By working
together, these teams can provide comprehensive and effective
care for patients with multiple injuries.
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