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The Solstrand Remote Damage Control
Resuscitation Symposium
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T

his year the Traumatic Hemostasis and Oxygenation Research (THOR) Network had its second
annual conference from June 19 to 21 at the Solstrand Hotel, near Bergen, Norway. The first
symposium was held on June 14, 2011, and was a 1-day
symposium that focused on prehospital use of fresh whole
blood.1 This year we held a 3-day symposium and broadened the scope to include a wider spectrum of treatment
and monitoring options for remote damage control resuscitation (RDCR). As hemorrhage remains a major cause of
potentially preventable deaths in both civilian and military combat trauma patients, it was essential to have both
perspectives presented at the symposium. The RDCR
Symposium was sponsored and organized by the Norwegian Naval Special Operation Commando together with
the Norwegian Air Ambulance Foundation. The US Office
of Naval Research and the US Department of Defense
Combat Casualty Care Research Program also provided
support for the Symposium.
While highly controversial, recent experience with
DCR concepts have led many trauma centers to incorporate them into their standard practice to include early
administration of high ratio plasma to red cell transfusion
with limited use of crystalloids and colloids.2-4 Exporting
DCR concepts to the prehospital arena is the essence of
RDCR. RDCR is still not well defined though. The main
question remains: what defines “remote”? Is it all prehospital care or only when evacuation to surgical care is prolonged? If “remote” is defined as “a prolonged evacuation,”
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how much time is required prior to hospital admission to
constitute “remote”?
The main goal of prehospital care for patients with
traumatic hemorrhagic shock should be identical to intrahospital care. This is the reduction of mortality and morbidity from hemorrhage by the rapid prevention and
treatment of traumatic coagulopathy and shock without
exacerbating it. Applying these as prehospital goals has
the potential to improve outcomes for those requiring
intrahospital DCR therapy. The main barrier to applying
RDCR concepts in the prehospital setting has been the
availability of blood products and clear evidence of when
they are indicated. Advancements in this area of prehospital care have significant potential to improve outcomes
for patients with life-threatening hemorrhagic injuries.
Research exploring the etiology of shock and coagulopathy for patients with traumatic injury is essential to
determining the prehospital indications for blood products. To facilitate the basic science required to be performed there needs to be consistency in the terms used to
define phases of traumatic shock and coagulopathy based
upon pathophysiology. There currently is not uniformity
on terminology, and this should be a primary goal for all
trauma-related societies and research networks to establish together. Another important goal is the development
of a common data collection platform throughout the
world that incorporates both pre- and intrahospital data,
that includes adequate physiologic and laboratory data,
and meaningful short- and long-term outcomes. The
appropriate design of translational research in this area is
dependent upon highly accurate epidemiologic and outcomes data. We cannot move forward substantially
without robust information to guide us.

THOR NETWORK OBJECTIVES
The THOR Network is a multidisciplinary group of investigators, clinicians, medics, and educators with a common
interest in improving outcomes and safety for patients with
severe traumatic injury by advancing prehospital and
intrahospital care through research, training, and education. The Network’s primary focus is identifying the
optimal methods to reduce mortality and morbidity from
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traumatic hemorrhagic shock by optimizing the identification and treatment of shock and coagulopathy. Currently,
Network investigators are performing studies which are
advancing the measurement of tissue oxygenation, cellular
shock, functional measures of hemostasis, immunologic,
coagulation, and endothelial effects as well as determining
the effect on outcomes of different resuscitation fluids and
blood products. Investigators are also pioneering studies in
the area of developing blood products or hemostatic
agents that can be transported to austere environments
such as freeze- or spray-dried products. The research,
training programs, and education the Network performs
include both prehospital and hospital phases of care with
attention to both military and civilian application.

CONFERENCE GOALS
The goal of the conference was to share knowledge, stimulate innovative ideas, and network to improve research,
training programs, and education on RDCR topics. Of the
many unanswered questions regarding optimal RDCR the
following are a few that were highlighted in this year’s
symposium:
1)

2)
3)

4)

5)
6)
7)

Are there methods to monitor and evaluate for shock
and coagulopathy that can be used to guide prehospital resuscitation?
What is the role for crystalloids/colloids to resuscitate
prehospital life-threatening bleeding?
Can the efficacy and safety of all blood products
be improved upon with alternative processing and
storage methods?
What is the role of adjunctive hemostatic agents such
as fibrinogen concentrates, prothrombin complex
concentrates, or antifibrinolytics in the prehospital
resuscitation of life-threatening bleeding?
What strategies should be used to most efficiently
implement RDCR principles in the prehospital arena?
Are there indications for whole blood transfusions for
delayed evacuations?
Can whole blood be reengineered with lyophilized or
frozen plasma, platelets, and red blood cells?

Symposium speakers represented a diverse background
with military or civilian experience, and included representation from emergency medicine, anesthesia, surgery,
critical care, transfusion medicine, hematology, and basic
science. Speakers presented information on topics
ranging from current DCR techniques and outcomes to
research on freeze-dried plasma, platelets, and red cells.
Additional topics included portable devices to measure
shock and coagulopathy, practical and feasibility aspects
of whole blood buddy transfusion, and taking battlefield
evacuation concepts to the streets of London. Attendees
and speakers were represented from 11 different

countries: Austria, Australia, Canada, France, Denmark,
Germany, Israel, Norway, Sweden, the United Kingdom,
and the United States. The Symposium agenda and presentations held during the conference are published on
the THOR Network Web site: http://www.RDCR.org.
The ideal prehospital resuscitation strategy for
patients with life-threatening bleeding is controversial,
though some facts are indisputable. Studies from both
civilian and military trauma epidemiology show that the
majority of deaths occur prior to reaching a surgical
facility.5-8 Hemorrhage is a major mechanism of death in
combat injuries, and death from hemorrhage represents
80% of those potentially salvageable.9 In the civilian community trauma represents the leading cause of death in
the age group from 1 to 44, and 50% of deaths within the
first 24 hours are due to hemorrhage.10 Today we know that
traumatic coagulopathy appears very early and is highly
lethal.11-13 These facts lead us to the conclusion that one of
the most important “gaps” to be filled in the management
of the exsanguinating patient appears in the prehospital
phase. Making blood products available as far forward as
possible might improve survival, especially from noncompressible injuries. Historically the same conclusion was
presented in War Medicine in May of 1941: “these observers pointed out that since shock and hemorrhage are
acute conditions, they must be treated at the earliest possible moment. The goal of any service supplying blood
and plasma should be to make them available as far
forward in the combat zone as possible.”14
Many believe the next large breakthrough in improving outcomes for patients with traumatic injuries will
come from improvement in prehospital survival.15 Applying DCR concepts will be needed to achieve this goal. The
specific methods and products needed to perform RDCR
are yet to be determined. The THOR Network through our
annual Solstrand RDCR Symposium is committed to promoting the research, training, and education that will be
needed to determine optimal resuscitation strategies
for RDCR with the ultimate goal of reducing death from
hemorrhage in the prehospital setting.
The following supplement is a collection of manuscripts from speakers at this year’s RDCR Symposium. As
Co-chairs of THOR and the RDCR Symposium, we are very
proud of the quality of manuscripts provided for this
supplement by many leaders in the world on this topic of
RDCR. We hope that this supplement is informative and
stimulates investigation, training, and education in this
important clinical topic.
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