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EDITORIAL

Damage control surgery: a constant evolution

Cirugía de control de daños: una constante evolución
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The story of trauma resuscitation is similar to that of many other advances in medicine: 
described, forgotten, reinvented, ridiculed, and finally accepted. Even after acceptance, the 
concepts go through periods of neglect and indifference before they are tried and enhanced, 
till the next advance.

Damage control, a strategy for management of critically injured or ill patients, is a prime 
example of this phenomenon. It reminds us of the famous words of Oliver Goldsmith in 1761: 
“for he who fights and runs away, will live to fight another day, but he who is in battle slain, will 
never rise and fight again” 1. Damage control was based on the recognition of the lethal triad 
of hypothermia, acidosis, and a coagulopathy resulting from massive blood loss, large-volume 
resuscitation and ischemia-reperfusion. It was an approach that J. Hogarth Pringle 2 from 
Glasgow, Scotland, suggested in 1908 with his principles of compression and hepatic packing 
for control of venous hemorrhage from the injured liver: temporary, expeditious and effective. 
Packing, however, was rarely utilized during World War II and the Vietnam War because of 
the presumed risk of rebleeding with removal of the packs. The ever-difficult challenge of 
“non-surgical bleeding” from a coagulopathy due to massive hepatic injuries did, eventually, 
lead to a resurrection of the concept of perihepatic packing in the 1980s in civilian centers 
and became one of the initial steps in damage control for patients with severe and/or multiple 
intra-abdominal injuries 3-6.

Physiologic exhaustion from massive blood loss leading to intraoperative deaths lead to 
the concept of an “abbreviated laparotomy” by H. Harlan Stone in 1983 7. Ignored at first, it 
was subsequently embraced by many trauma centers faced with large numbers of patients 
with penetrating trauma to the abdomen. The description of this approach with the title of 
“damage-control” borrowed from the United States Navy by Rotondo et al 8 popularized 
the model in the 1990s. Subsequent refinements during the second (ICU) stage of damage 
control included correction of coagulopathies, suggested end points of resuscitation, earlier 
recognition of compartment syndromes in the abdomen and extremities, the open-abdomen 
approach, etc.

Permissive hypotension was the next advance, based on precepts originally described by 
Cannon and associates in 1918 9: “... inaccessible or uncontrolled sources of blood loss should 
not be treated with intravenous fluids until the time of surgical control” and, again, in 1923 10: 
“ Whether blood or an indifferent fluid is injected, careful attention should be given to the 
mode of the procedure. The possibility of further loss of blood, as the pressure is raised, should 
be eliminated.” These lessons were not relearned till the late 1990s. This is when permissive 
hypotension, together with changes in blood transfusion (1:1:1 ratio of packed red blood cells: 
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fresh frozen plasma: platelet pack), evaluation of deficits in coagulation by thromboelastography 
or rotational thromboelastometry, and minimization of crystalloid infusion came to be 
recognized as “Damage Control Resuscitation” 11 from wartime experience.

The early 21st century witnessed the resurrection of another advance in resuscitation from 
shock due to non-compressible torso hemorrhage. Originally described by the late Carl W. 
Hughes12, a U.S. Army surgeon in the Korean conflict, balloon occlusion of the aorta, now 
called resuscitative endovascular balloon occlusion of the aorta (REBOA) was re-discovered 
by military surgeons in the Iraqi and Afghan wars in 2012 when better equipment became 
available. The concept has now been re-invigorated by technologic improvements and is 
enjoying a resurgence for emergency resuscitation in trauma centers. This exciting approach 
is being defined and refined, very appropriately, in civilian trauma centers in Colombia, long 
known for having a very high prevalence of penetrating trauma.

Under the leadership of Ricardo Ferrada and Carlos Ordonez, the Hospital Universitario del 
Valle - Universidad del Valle and lately the Fundación Valle del Lili in Cali are rewriting the 
principles of resuscitating patients in extremis. During the past decade, Dr. Ordonez and 
colleagues have published extensively on the subjects of damage control surgery, damage 
control resuscitation and various aspects of managing trauma in both stable and unstable 
patients 13,14. In recent years they have developed a truly multidisciplinary team of surgeons, 
medical and surgical intensivists, interventional radiologists and other ancillary personnel. 
They are now recognized as one of the most accomplished trauma centers in their country 
and the world. They are pioneers in the severe trauma patient management by damage control 
surgery. Further, they have established national and international collaborations with the 
support of prestigious surgeons like Juan Carlos Puyana, Michael Aboutanos, and Michael 
Parra. Additionally, they have contributed to the creation of “Trauma and Acute Care Surgery” 
fellowship program. They have worked in the education of young trainees from all Latin 
America including Colombia, Ecuador, Chile, Costa Rica, and Mexico to keep alive the legacy 
of “damage control” in acute care surgery.

To continue the legacy, the Trauma and Acute Care Surgery group in Cali must continue to 
strengthen the three pillars of academic surgery (clinical care, education, and research) under 
two concepts that are becoming essential today: interdisciplinary collaboration and alignment 
with the “Industry 4.0”. The complexity of the problems in trauma surgery today requires us 
to involve other areas of knowledge such as information technology, mechanical engineering, 
robotics, and even business and government. To solve the main problems in surgery, surgeons 
cannot be alone in the conversation.

This issue of Surgical Techniques in Damage Control Surgery is a distillation of this experience 
for the benefit of the rest of Colombia and the world. The contents are thoughtful, well-
documented and compete in their scope. They trace the evolution of the concept of damage 
control, discuss hybrid operating rooms, and even such provocative ideas as “total body CT 
scan is efficient and safe in patients with severe trauma and hemodynamic instability” and 
REBOA use in the penetrating chest trauma management. This contribution will, undoubtedly, 
be an invaluable asset to all individuals taking care of severely injured patients.

The writers of this editorial have had a long association with surgeons in Colombia as well as 
the privilege of working in the operating room with them. It is an honor to pen a comment to 
accompany this “state of the art” report on damage control surgery.
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