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Three decades have elapsed since the inception of Level I 
trauma centers as the final link in the trauma system “chain of
survival.” During this period the simplistic 1960s model of the 
trauma system evolved into an inclusive trauma care plan for 
all trauma patients regardless of setting and/or severity of injury 
– a system encompassing prehospital care, trauma care facilities 
providing different levels of care, and rehabilitation services [1]. 
While this change does not render the Level I trauma center 
entirely obsolete, it has detracted from its exclusivity in treating 
complex trauma patients. 

Definition of the trauma center
It is questionable whether patient outcome can be related to 
the designation of the treating trauma center in light of the 
controversy regarding the definition of such a center.

Neurosurgery – crucial or not?
It has traditionally been accepted that Level I trauma centers 
are exclusively capable of providing immediate neurosurgical 
care [2]. Recent years have seen a growing crisis in the avail-
ability of neurosurgeons and their willingness to be involved in 
the treatment of trauma patients [3]. Head injury is diagnosed 
in approximately 30% of trauma patients. The vast majority of 
head-injured patients (>95%) do not require operative manage-
ment and only 1% of all trauma patients (2–4% of head-injured 
patients) require craniotomy and/or intracranial pressure moni-
toring. Interestingly, the United States National Trauma Data 
Bank data show that the median time from admission to cra-
niotomy is 195 minutes. These findings led prominent trauma
researchers to conclude: “Care of the trauma patient head injury 
rarely requires the explicit expertise and immediate presence of 
a neurosurgeon” [4]. 

The in-house trauma surgeon
The presence of an experienced surgeon at the initial assess-
ment and care of the trauma patient is not the focal point of 
trauma center designation [2] but remains highly controversial. 
The only study addressing this issue showed that when the 
in-house trauma surgeon was actually present in the initial 
resuscitation, process indicators improved, the time to surgery 
was shorter (43.8 ± 20.1 versus 109.4 ± 107 minutes, P < 0.05), 

and there were no missed injuries or inappropriate workups 
[5]. Other studies, which demonstrated no ill effect on mortal-
ity outcome, did not examine whether the in-house attending 
surgeon actually participated in the initial resuscitation [6,7]. 
These issues are of particular importance in this country since 
none of the facilities designated as Level I have an in-house 
trauma surgeon. 

Volume makes perfect?
Level I accreditation demands admission of at least 240 pa-
tients with Injury Severity Score above 15 per year, or that 
trauma surgeons care for at least 35 patients per year [2]. These 
recommendations are based on early studies showing that high 
volumes are associated with improved outcome [8,9]. More 
recent studies do not support these early findings and find no
relationship between high volumes and improved outcome [10]. 
Importantly, the contribution of the overall experience of the 
surgeon to patient outcome has never been examined.

Rethinking the definition of a trauma center
The competition for designation as Level I trauma centers in 
the U.S. has brought about a demand to clarify the require-
ments for this designation [4]. The situation in this country is 
even more complex; a centralized accreditation body does not 
supervise designation of the facilities’ level of trauma care. 
Numerous facilities in Israel that are not designated as Level I 
centers provide all/almost all of the services required for such 
designation [2] whereas Level I centers are often lacking in 
at least one criterion. The structure, affiliation, resources and
vested interests of each facility may render differences in the 
care provided for specific injuries.

Efficacy of treatment in Level I centers
Performance assessment and outcome evaluation is still a ma-
jor problem in trauma healthcare system research since struc-
ture and process indicators are rarely being used. Examples of 
such indicators are compliance rates with practice management 
guidelines or care protocols, rates of selected complications, 
inappropriate care rates, preventable death rates, and ratios 
of fatal to non-fatal injuries. For example, Helling et al. [11] 
found a highly significant difference in the treatment provided
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to blunt trauma liver injuries; at Level II trauma centers most 
(77%) were managed non-operatively whereas in Level I centers 
only a minority (27%) was treated conservatively. Similar mea-
sures of potential over-treatment have not been examined. In 
view of the lack of structure and process indicators, mortality is 
being used as almost the sole outcome measure. Unfortunately, 
the improved survival and reduced morbidity observed with 
implementation [12] and maturation [13,14] of a trauma system 
is often confused with the concept that patient outcomes are 
only improved if evacuation is performed to Level I centers. 
The evidence regarding morbidity and mortality in this scenario 
is mostly of Grade B or C quality (Cochrane) and as such is 
inconclusive; no study showing improved outcomes in Level I 
centers is prospective and randomized and historical controls 
are often used. Even the largest study to date that did succeed 
in showing that Level I centers had significantly lower rates of
mortality and severe disability at discharge when compared to 
Level II focused on a very specific subgroup of severely injured
patients who constitute approximately 1% of all trauma patients 
[15]. Patients who expired from exsanguinations prior to ar-
rival (a variable that may have been affected by the distance 
traveled) were not included and the regression model did not 
include time to arrival or measures of microcirculatory failure. 

There is evidence of similar quality that trauma patients 
received optimal treatment irrespective of the designation of 
the trauma center that provided their treatment; patients admit-
ted to Level I and II centers with specific vascular injuries had
similar case fatalities and comparable hospital charges [16]. No 
difference was found in the outcome of patients with hepatic 
injuries treated in both types of centers with respect to severity 
of injury, mortality, delays to surgery, or hospital length of stay 
[11].

The accuracy and reproducibility of measures of anatomic 
injury severity are crucial when morbidity and mortality are the 
measures of outcome. The ISS is well established as the most 
frequently used measure of anatomic injury severity. Inconsis-
tent generation of ISS among trauma centers often causes dis-
crepancies in mortality rates for trauma patients [17] It is ques-
tionable whether the results of studies examining the outcomes 
of trauma patients in the U.S. are relevant to the hospital setup 
in this country in any case. Nonetheless, even the information 
regarding quality of treatment and outcomes in this country 
should be interpreted with caution. The National Trauma Data-
bank in Israel receives data mostly from Level I trauma centers. 
Ministry of Health data suggest that the number of motor 
vehicle accident admissions may in fact be double that in the 
National Trauma Registry [14]. 

Changes in trauma therapy
The early mortality of severe trauma has a bimodal distribution: 
the first peak occurs within an hour of injury (50.2% of deaths)
and the second 1–6 hours after admission (18.3% of deaths) 

[18]. Rapid diagnosis and intervention targeted to alleviate the 
preventable causes of death form the basics of trauma manage-
ment. Airway and breathing problems are often the cause of 
death in the first hour following injury and frequently depend
on prehospital care. Failure to control hemorrhage – with the 
resultant deterioration into the vicious cycle of hypothermia, 
acidosis, coagulopathy and microcirculatory failure – constitutes 
the principal cause of death in the second peak of mortality 
and is heavily dependent on evacuation time and hospital per-
formance. 

Evacuation time
In patients with an ISS above 15 who were transported by non-
emergency medical service laymen who happened to be on 
location, the mortality rate was half that of those transported 
by paramedics even after adjustment for ISS, probably due to 
briefer transport times (14.1% vs. 28.8%, relative risk 1.60, P = 
0.002) [19]. Admission hypothermia in itself is clearly associated 
with more profound acidosis, prolonged intensive care unit/ven-
tilator courses, and increased mortality [20].

Damage control surgery
The principle concept underlying the treatment of all severely 
injured trauma patients is reduction of the time spent in a 
state of physiologic imbalance. Thus, trauma units are designed 
to reduce the time from injury to life/limb-saving surgical 
intervention. The fundamental objective of the first phase of
treatment in damage control is only to do enough to restore 
a survivable physiology and to this purpose operations are 
truncated. Damage control can be performed at Level II centers 
[21], making expeditious transport of the severely injured hem-
orrhaging trauma patient to a nearby Level II center preferable 
when transport time to the nearest Level I center is longer. 

Non-operative treatment
Non-operative management of blunt solid organ and selective 
penetrating injuries has become acceptable and increasingly 
popular. The success of non-operative management is such that 
it has diminished the operative experience of trauma surgeons; 
this lack of operative trauma experience has become a major 
concern in some trauma centers [22]. No clear advantage has 
been demonstrated with non-operative management of specific
injuries in Level I compared to Level II centers [23], and when 
this management was applied in a rural setting, significant re-
ductions in hospital and ICU length of stays and in transfusion 
requirements were observed [24]. 

Conclusions 
This article highlights the conundrums surrounding evacua-
tion of all severely injured trauma patients directly to Level I 
trauma centers regardless of the distance from the site of the 
event. Prospective randomized data showing superiority in per-
formance and/or outcome in Level I trauma centers are lacking. 
Moreover, current scoring systems designed to describe trauma 
patients’ severity of injury are not entirely accurate and repro-

ISS = Injury Severity Score 
ICU = intensive care unit
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ducible. This limits the ability to draw scientific conclusions
from existing literature. Selection of the receiving facility should 
not hinge solely upon its designation. In countries where ac-
creditation for trauma designation is mandatory, the definition
of Level I trauma centers remains ambiguous; the immediate 
availability of neurosurgery is under critical review, optimization 
of the decision-making process by an in-house trauma surgeon 
in the early stages of trauma resuscitation and care is often 
not practiced, and controversy exists regarding the impact of 
treating a certain volume of trauma patients per year. In this 
country, trauma centers are not required to undergo formal ac-
creditation procedures and a large number of facilities that are 
not designated as Level I trauma centers provide all or almost 
all of the services required for this designation. 

The preferred location for primary evacuation should be gov-
erned by the condition of the patient and each facility’s distance 
from the location of the event. Deterioration into the vicious 
cycle of hypothermia, acidosis and coagulopathy with resultant 
microcirculatory failure is time dependent. Both damage control 
surgery and non-operative treatment can be provided in either 
Level I or Level II trauma centers. If the former is relatively 
distant, extending transport time is not only unjustified but po-
tentially damaging. Elimination of non-Level I facilities from the 
management sequence of the trauma patient is counterproduc-
tive to patient therapy as it destroys the concept of the trauma 
system in favor of the trauma center. A paradigm shift should 
be made in the concept of trauma care to redefine the trauma
center as a team player, part of the trauma care system working 
in cooperation with hospitals to improve trauma care. 
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There is no need for temples, no need for complicated philosophy. Our own brain our own 
heart is our temple; the philosophy is kindness.

 Dalai Lama
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