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he article by Kaplowitz et al in this special issue of

Disaster Medicine and Public Health Preparedness de-

scribes the trauma system response to the wanton
suicide shooting at Virginia Tech in April 2007.! The au-
thors are to be congratulated for sharing their experience so
quickly, within just 3 months of the event (as of this writing),
and in a manner that is consistent with the science of mass
casualty management. The Virginia Tech shooting represents
an act of domestic terrorism that generated a limited mass
casualty event, as defined by Stein from Israeli experience
with suicide bombings. 2 Limited mass casualty events are
characterized by casualties exceeding the resources required
for individualized patient care for a limited time (measured in
hours), an event in a limited space, and a return of the health
care delivery system to normal operations on the same day.
Clearly, the confined nature of the Virginia Tech event
facilitated data collection and analysis.

The findings are consistent with the literature from other
intentional limited mass casualty events.? Deaths at the scene
(33) outnumbered the injured (26). The first casualties to
arrive were the so-called walking wounded via public trans-
portation, not emergency medical services. Seventeen of the
26 casualties were taken to the closest hospital, exemplifying
the geographic effect. The Injury Severity Score (ISS) de-
fines the anatomic extent of injuries relative to severity.* Six
body regions are scored 1 to 6 (minor to unsurvivable), based
on the Abbreviated Injury Scale, and the top 3 scores are
squared individually and summed collectively. The ISS
ranges from 1 to 75, with mortality increasing at ISS >15.
Thus, the percentage of casualties within a population with
ISS >15 defines the critically injured population and is the
focus of triage efforts. Typically, 20% of any given casualty
population is critically injured; at Virginia Tech, this number
was 19%. The overall mortality of those who survive at a
disaster scene is initially low, and at Virginia Tech was 3.8%.
However, the more relevant statistic is the mortality rate of
the critically injured,> which in the Virginia Tech response
was 20%. Comparison should be made with the literature on
limited mass casualty events, which has lower critical mor-
tality rates than larger mass casualty events.

Field triage was completed within 53 minutes of the second
shooting event. Triage accuracy is essential to identify the

20% who are critically injured.> Undertriage misidentifies the
critically injured as noncritically injured, and overtriage di-
lutes the critically injured population with noncritically in-
jured, making it more difficult to identify the critically in-
jured. The undertriage rate at Virginia Tech was 10% (1 of
10), with a correspondingly higher overtriage rate of 69% (11
of 16). The documented geographic effect in this incident
was the likely reason for this substantial overtriage rate. It
would be interesting to look at another dimension of over-
triage by knowing the operations that were performed on the
38% of casualties taken to the operating room. There is a
tendency to overtriage casualties to the operating room, with
a usual, nonmass casualty mindset that leads to rapid deple-
tion of resources.

Why is triage accuracy so important! Because under- and
overtriage increase the critical mortality rate. The 69% over-
triage rate at Virginia Tech corresponds to the critically
injured mortality rate of 20%, based on the graphic distribu-
tion of overtriage to critical mortality rates in 10 terrorist
bombing incidents.5 Overtriage is not the solution to finding
people who are critically injured, as demonstrated by Hirsh-
berg and colleagues in a dynamic computer modeling exer-
cise; overtriage overloads a hospital and effectively reduces
the hospital’s surge capacity.® Recognizing that triage errors
will occur even with the most experienced triage officers in
the chaotic atmosphere of these events,” what is the solution
to triage inaccuracy that accounts for human error in chaos?
The creation of error-tolerant systems that reduce error se-
quentially through multiple levels of triage as casualties move
from the event through prehospital, hospital, and redistribu-
tion phases.

This report from rural America is significant for several key
reasons: it reemphasizes that no part of the United States is
immune to mass casualty events and illustrates that an effec-
tive regional trauma system readily serves as the framework
for effective mass casualty management. The planning and
regional organization in southwestern Virginia did allow a
rapid and organized response to deliver patients quickly for
care, even if they were overtriaged. One of the reasons that
the event generated a limited, as opposed to a full, mass
casualty response was the ready availability of a network of
hospitals to include a level I trauma center. How many other
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areas of the country can demonstrate the level of prepared-
ness shown by the medical response to the Virginia Tech
shooting?

Trauma center designation is a sign of mass casualty pre-
paredness; level III centers are relevant, particularly in rural
settings. They have the ability to provide initial evaluation
and management of casualties and connectivity to the re-
gional trauma system through existing transfer agreements.8
These agreements worked well during the Virginia Tech
shooting, with transfer from local level III to regional level I
centers. It appears that the Health Resources and Services
Administration funds that enabled the establishment of a
regional health system model were well spent.

The after-action report emphasized the need for broad com-
munications in casualty tracking, as well as better communi-
cation linkages between the university and community
health care services. It would be interesting to know what
individual, organizational, community, and regional disaster
training was in place in Blacksburg and southwestern Vir-
ginia, as well as the nature and frequency of community mass
casualty drills. Furthermore, it would be fruitful to compare
the regional hospital coordinating plan with the actual pro-
cess that occurred and to report on the specific changes to
this plan. Only when identified lessons are incorporated into
plans and then practiced do they become lessons learned.

What lessons do the response to the Virginia Tech shooting
teach other communities? The first lesson is supporting
trauma system development promotes public health pre-
paredness for mass casualty incidents. Second, community
risk assessment should identify hazards for large organiza-
tional populations, such as universities, and incorporate these
populations in the plan. Third, proactive mass media man-
agement must occur by leveraging existing media relation-
ships and establishing crisis media engagement. Fourth, be-
ware the second-hit phenomenon, whereby the mechanism
of the first event remains in play or generates second mech-
anisms for further events. In the case of the Virginia Tech
shootings, the first event in the dormitory resulting in 2
fatalities was followed by a larger event in the classroom
building, both using the same mechanism. Security must
happen early at receiving hospitals to prevent expansion of
the event through second hits.

We offer several cautions: First, a natural reaction to a
campus shooting is to focus planning on preventing such a
specific event. It is important to perform all-hazards plan-
ning, whereby the plan can be tailored to specific events,
rather than having specific events dictate the plan. Second,
the event, time-limited for physical casualties, remains quite
real within the community, the State of Virginia, and the
nation, at 3 months and into the future. How psychosocial
needs are addressed will determine the ultimate healing from
the event.
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