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Trauma is the most common cause of death in the 
United States in the population under 45 years of age. 
Despite the National Academy of Medicine, Engineer-
ing, and Science (NAMES) white paper calling for “Zero 
Preventable Deaths following Injury” [1], mortality 
attributed to trauma has increased in the United States 
over the past decade [2]. Uncontrolled bleeding is the 
leading cause of preventable death following injury in 
both the civilian and military settings and, thus, is a con-
spicuous target to improve outcome. In recent multi-
center studies the time to death from bleeding has been 
reported to be 1.6–2.3 hours, and a third of these 
fatalities occur within the first hour [3–9]. The Hybrid 
Operating Room construct provides a tremendous 
opportunity to accomplish prompt control of life and 
limb threatening bleeding [10]. However, a major chal-
lenge to optimize these resources for trauma is the 
immediately availability of surgeons in regional trauma 
centers capable of performing open and endovascular 
control of bleeding. Similarly, the military needs trauma 
surgeons with vascular capabilities. Currently there is 
an emerging crisis to ensure this timely surgical care, but 
the underlying forces are multifactorial [11]. While I am 
convinced this is a worldwide problem, my comments 
will be limited to the US experience where penetrating 
wounds remain common in urban settings.

One of the major factors in this evolving crisis is the 
decline in vascular skills of the trauma surgeon. This 
deterioration begins with general surgery training which 
is detailed in publicly available national reports. A recent 

review of the Accreditation Council for Graduate Medi-
cal Education (ACGME) case logs during the last 15 years 
has documented a 38% decrease in open arterial opera-
tions performed by general surgery residents [12]. The 
reduction in vascular care has been particularly conspic-
uous over the past decade, with current general surgery 
residents finishing with less than 2 vascular trauma pro-
cedures [13]. This decline has been attributed to the dra-
matic shift to endovascular therapy, increased vascular 
surgery trainees (5+2 fellowships and 0–5 vascular pro-
grams), as well as the increased number of general surgery 
training programs. The current Trauma and Acute Care 
Surgery (TACS) model in the United States has exacer-
bated this crisis. Somewhat ironically, the TACS concept 
was formalized to re-establish operative experience for 
trauma surgeons by integrating emergency general sur-
gery (EGS). Unfortunately, in most trauma centers, this 
has primarily increased nocturnal experience with lapa-
roscopic appendectomies and cholecystectomies with 
the virtual elimination of open vascular operations [14]. 
The TACS shift construct and extensive surgical inten-
sive care unit (SICU) responsibilities have further limited 
the capacity of the modern TACS surgeon to participate 
in vascular work. Finally, the unbridled over-designation 
of trauma centers has reduced the trauma volume at 
many academic trauma centers, further diluting experi-
ence for training and maintaining vascular skills.

On the other side is maintaining trauma expertise in 
those formally trained in vascular surgery. Most vascu-
lar surgeons are understandably reluctant to participate 
in in-house calls for trauma surgery, and few are inter-
ested in maintaining expertise in non-vascular trauma 
procedures. The limited experience with open thoracic, 
abdominal, and pelvic procedures is a further dilemma 
for 5–0 trained vascular surgeons who have focused on 
endovascular work.

There are a number of potential solutions to the pro-
vision of timely vascular care in regional trauma centers, 
and I would like to focus on training the next generation 
of trauma-vascular surgeons (TVSs). Following comple-
tion of a general surgical residency, the current TACS 
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fellowship consists of a year-long ACGME surgical critical 
care (SCC) fellowship with EGS and on-call trauma duties, 
and a second year with minimal case criteria for thoracic, 
vascular, and hepatobiliary procedures as well as addi-
tional EGS and trauma calls [15]. Although a shift from 
rotation-based duties to minimal longitudinal cases is 
intuitively attractive, the conspicuous downside is ensur-
ing technical competency. I acknowledge that one year 
focusing on SCC certification is fundamental, but submit 
that the second year should have the flexibility to enable 
the option of a year focusing on acquiring open and 
endovascular skills. This fellowship will be limited to rel-
atively high-volume urban trauma centers in an academic 
environment supporting this new training paradigm. 
Currently the Adams Cowley Shock Trauma Center in 
Baltimore is the best example in the United States.

In summary, I strongly believe EndoVascular Resusci-
tation and Trauma Management (EVTM) is the optimal 
international forum to solve the existing international 
crisis of ensuring the immediate availability of a skilled 
TVS, 24 hours a day, 7 days a week, 365 days a year.
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