




















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































1450 V MANAGEMENT OF COMPLICATIONS AFTER TRAUMA 

have failed to differentiate whether these associations are 
due to the blood products per se or the conditions for 
which they were needed (eg, extensive tumor resection, 
major pelvic fracture, severe shock) .  Additionally, the epi­
demiologic features of late MOF-associated infections seem 
to have changed. Patients with MOF continue to have a 
high rate of major infections, but less than 40% of the in­
fectious insults are associated with the onset or worsening 
of MOF. Thus, blood transfusions may contribute to de­
layed immunosuppression and infections, but this may not 
contribute directly to the pathogenesis of MOF. 

Our interest in this topic was prompted by the recent 
observation that stored blood primes neutrophils ( ie, 
PMNs) for enhanced cytotoxicity, presumably via PAF and 
possibly amplified by IL-6 and IL-8 . 1 60· 1 6 1  This type of PMN 
priming occurs early in high-risk trauma patients in whom 
MOF later develops. These observations may be consistent 
with the two-hit hypothesis for early MOF. Specifically, 
this analysis indicates that blood transfusion is a powerful 
independent risk factor for early MOF (adjusted odds ratio 
= 7.4-13 . 2 ) .  In clinical studies of early MOF, it has been 
difficult to establish the second hits. Moreover, inflamma­
tory agents can usually serve as primers and activators. 
Consequently, the initial insult consisting of tissue injury 
and ischemia or reperfusion primes the inflammatory cas­
cade and a subsequent blood transfusion serves as the acti­
vating agent. If this hypothesis proves true, there are con­
spicuous clinical implications and possible therapeutic 
interventions. Most injured patients at risk for MOF unfor­
tunately require moderate hemoglobin loading to meet 
oxygen transport demands. This clinical dilemma may be 
answered with the availability of blood substitutes. In re­
cent clinical trials, human polymerized hemoglobin has 
been shown to effectively transport oxygen, and in vivo 
studies indicate that this blood substitute does not induce 
polymorphonuclear leukocyte priming. 1 65· 166 Ongoing 
prospective, randomized trials comparing human polymer­
ized hemoglobin with stored blood may clarify this issue. 
Alternative strategies include using only short-storage 
blood products, more extensive washings of blood before 
infusion, and simultaneously administering antagonists to 
proinflammatory mediators (eg, recombinant PAF acetyl 
hydrolase) with stored blood transfusion. 

ROLE OF INITIAL TRAUMA 
IN PROMOTING INFECTION 

The early reports of MOF identified a strong and consistent 
association between "sepsis" and MOF. Thus, in the early 
1 980s, MOF was considered to be "a fatal expression of un­
controlled infection" and IAA was identified to be the in­
citing event in half of the cases. As a result, trauma sur­
geons focused their research interest in identifying methods 
to reduce IAA in patients requiring emergency trauma lap-

arotomy. Basic laboratory studies established that if inj ured 
tissue is contaminated with bacteria, it could serve as a 
later nidus of infection, and that the rate of infection can 
be reduced by prophylactic administration of antibi­
otics. 167-169 This prompted a eries of studies to define the 
appropriate use of presumptive antibiotics in patients sus­
taining abdominal trauma (see Chapter 28 ) .  Other areas of 
clinical research to reduce IAA included the avoidance of 
delayed diagnosis of hollow-viscus injury (see Chapter 1 3 )  
and defining optimal operative management of intra-ab­
dominal injuries (see Chapters 28 through 35 ) .  As a result 
of these efforts, the incidence of postinjury IAA ha de­
creased, and those that do occur seldom precipitate or 
worsen MOF. The epidemiology of postinjury infections 
has changed; nosocomial pneumonia is now the principal 
infection associated with MOF.32 

Early pneumonias are difficult to diagnose and can 
trigger MOF. The pathogenic implications of late MOF as­
sociated pneumonia are not as clear.23 They appear to 
occur in patients with acquired impairment in host defense. 
The exact cause of this generalized immunosuppression is 
not clear and undoubtedly multifactorial (see Chapter 
62) .  1 70-1 76 From a teleologic standpoint, this may reflect 
dysfunctional regulation of inflammation. Following a trau­
matic insult, nonspecific inflammation, which is primarily 
mediated by neutrophils and tissue macrophages, targets 
devitalized tissue and invading bacteria until specific im­
mune responses can be brought into play. This is generally 
a localized process; however, with larger insults, this early 
hyperinflammation become systemic. I ts amplitude and 
duration (generally three to five days) are dependent on 
the magnitude of the initial insult. Both nonspecific and 
specific immunity have negative feedback mechanisms. 
Monocytes/macrophages and suppressor T lymphocytes 
have been implicated to be key modulators that downregu­
late a host of immune functions (eg, decrease granu­
lopoiesis, decrease PMN numbers and function, decrease 
lymphocyte proliferation, decrease CD4/CD8 ratio, de­
crease IL-2 and IL-2 receptors, TH1 to TH2 shift, im­
munoglobulin M to immunoglobulin G [IgM to lgG] shift) .  
This downregulation of early hyperinflammation may be 
protective because it limits unnecessary (potentially au­
todestructive) inflammation. However, following a massive 
insult, this down-regulation appears to persist inappropri­
ately and creates an immunocompromised host who cannot 
respond well to later infectious challenges. Recognition 
that major trauma induces a delayed immunosuppression 
that contributes to late MOF-associated infections has fo­
cused research efforts over the past decade to identify phar­
macologic interventions that maintain or enhance immune 
responsiveness. While a number of interventions ( eg, 
cyclo-oxygenase inhibition, thymomimetic agents, inter­
feron-gamma, PGG-Glucan, levamisole, hematopoietic 
stimulating factors [G-CSF, M-CSF], pentoxyfylline, im­
munonutrition) have been shown to be beneficial in basic 



laboratory models; in subsequent clinical trials, it has been 
difficult to document outcome advantages. The most 
promising approach to date is the administration of "im­
mune-enhancing" nutrients via the enteral route. 1 56• 1 57  

Another area of research interest has been the poten­
tial role of persistent hypercatabolism in the development 
of infections (see Figure 63- 1 5 ) . 1 77-1 8 1  Traditionally, the 
injury stress response was viewed as a neuroendocrine reflex 
mediated via counter-regulatory hormones (cortisol, gluco­
gan, and epinephrine) that alter substrate metabolism 
while the body is in a state of repair. More recently, it has 
been convincingly demonstrated that a host of inflamma­
tory mediators (similar to those seen with infection and 
systemic sepsis) are also involved. Although energy expen­
diture can increase dramatically following injury, the asso­
ciated hypercatabolism is emphasized to be the critical 
metabolic alteration. If not supported by exogenous nutri­
ents, the consequent obligatory protein turnover quickly 
erodes somatic protein stores and then the critical visceral 
mass. The resulting acute protein malnutrition causes well­
documented adverse immunologic consequences and is a 
recognized cofactor for the development of postinjury in­
fection. Thus, nutritional support for highly stressed pa­
tients is a standard of care (see Chapter 6 1 ) .  

ROLE O F  INFECTION IN PROMOTING 
MULTIPLE-ORGAN FAILURE 

Predicated on the consistent epidemiologic observation 
that infection was associated with MOF, there was an era 
of intense basic animal investigation to elucidate how re­
mote infection might produce MOF. Because ARDS was 
observed to invariably be the first organ dysfunction in the 
MOF cascade, basic researchers focused on acute lung in­
jury (ALI) models. ALI was induced in animal models by 
creating a remote infection ( eg, cecal ligation and punc­
ture ) ,  infusing live bacteria or endotoxin ( lipopolysaccha­
ride [LPS] ) ,  infusing a known secondary mediator of bacter­
ial sepsis (eg, TNF) ,  or activating complemenr. 1 82-1 88 A 
popular laboratory model was the chronically instrumented 
unanesthetized sheep. LPS infusion in this model is associ­
ated with the rapid onset of ALI characterized by ( 1 )  bron­
chospasm, ( 2) pulmonary hypertension, and (3 )  increased 
pulmonary vascular permeability with protein-rich intersti­
tial edema despite normal left atrial pressure. The latter en­
dothelial leak is believed to be the hallmark of early 
ARDS. This standard sheep model as well as other septic 
animal models have implicated a variety of effector cells 
(neutrophils, endothelial cells, macrophages, platelets) and 
circulating mediators (complement fragments, cytokines, 
lipid mediators) to be mechanistically involved in produc­
ing similar types of acute lung leak. Moreover, in animal 
models of sepsis-induced ALI, a variety of interventions 
(eg, corticosteroids, antiendotoxin and anti-TNF antibod-
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ies, soluble TNF receptors, IL- 1 receptor antagonists, cyclo­
oxygenase inhibition, PAF receptor antagonist, naloxone, 
bradykinin antagonist, adhesion receptor blockade) have 
been shown to be effective in preventing or ameliorating 
ALI.43•44 Additionally, in the clinical arena many of these 
same mechanisms have been temporally associated with 
early ARDS, but it is often unclear whether the presence of 
a specific mediator is j ust an epiphenomenon or casually re­
lated. As with the previously described trials aimed at en­
hancing immune responsiveness, clinical trials testing anti­
inflammatory interventions to decrease sepsis induced 
SIRS have failed to document outcome advantages.39-44 In 
sum, these basic studies convincingly supported the clinical 
observation that infection with systemic sepsis can cause 
ARDS and MOF. 

CLINICAL IMPLICATIONS 

The initial management of critically injured patients is pri­
oritized according to the physiologic necessity for survival. 
Emergency department evaluation and management is di­
rected at immediate life-threatening injuries. Patients who 
survive the first six hours of hospitalization will most likely 
survive to be discharged unless they have a severe brain in­
jury or they develop MOF. Severe tissue injury combined 
with persistent shock sets the stage for MOF. Therefore, in 
major torso trauma patients, early shock resuscitation is im­
perative. Once life-threatening injuries have been ad­
dressed, we ensure adequate resuscitation before diagnosing 
and treating other injuries (see Chapter 9 ) .  Figure 63-16 
depicts our resuscitation protocol. While the concept that 
maximizing oxygen delivery to eliminate flow dependent 
oxygen consumption decreases MOF remains controversial, 
we believe this protocol facilitates appropriate prioritiza­
tion of resuscitation in the initial evaluation and manage-

POSTINJURY HYPERCATABOLISM 

"NITROG EN DEATH" 
+ Muscle Mass 

+ Visceral Protein 

+ Organ Function 

+ Immune Response 

"INFECTIONS" 

MULTIPLE ORGAN FAILURE 
Figure 63-1 6. Metabolic response to injury contributes to 
pathogenesis of MOF. 
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ment of major trauma. Moreover, the protocol facilitates 
early recognition of complications that would not be evi­
dent with standard monitoring. Examples include myocar­
dial dysfunction (especially in the elderly) ,  ongoing hemor­
rhage (eg, complex pelvic fracture, avulsed kidney, 
ruptured subcapsular hematoma of liver or spleen) ,  and the 
development of an abdominal compartment syndrome. 
The endpoint in resuscitation is difficult to define. Our ap­
proach is to target for 002 of greater than 600 mL/min/m2 
during initial resuscitation and to continue aggressive re­
suscitation if evidence of persistent perfusion deficits exists. 
Efforts to maintain this beyond 24 hours, however, is rarely 
beneficial and to persist may be harmful. 

Once the patient is hemodynamically stable, open 
wounds should be washed out and devitalized tissue de­
brided. Early femur fracture stabilization is associated with 
reduced pulmonary failure (see Chapter 59 ) .  Whether this 
is due to a decrease in fat embolism syndrome or improved 
mobilization is not clear. Recent studies, however, have 
tempered our enthusiasm for immediate definitive femur 
fixation in patients with significant chest injuries (espe­
cially if they are not easily resuscitated) and head-injured 
patients with elevated intracranial pressure. 1 10• 189• 1 90 A 
delay of 24 to 36 hours may be warranted in these multisys­
tem-injured patients. 

High-risk patients appear to benefit from early nutri-

Risk for MOF 

I 
Ya 

No 

tional support. Recent studies indicate that the enteral 
route is preferred to the parenteral route and that new "im­
mune enhancing" enteral diets offer additional clinical 
benefits in specific types of metabolically stressed patients 
(see Chapter 6 1 ) . A major obstacle to early enteral nutri­
tion is obtaining reliable enteral access (Figure 63-1 7 de­
picts our protocol). We use an immune-enhancing formula 
in the major torso trauma patients who are at high risk of 
major infections; otherwise, a cheaper, polymeric, high­
protein formula is used. Experience has shown that most 
patients will tolerate advancing volume to about 1 , 5  0 to 
1 ,800 mL/day over the course of 48 to 72 hours. After re­
suscitation is complete, we start full-strength formula at 1 5  
mL/hr and if no significant symptoms of intolerance exist, 
we advance by 1 5  mL/hr at 1 2-hour intervals until we 
reach 60 mL/hr rate. This rate is then maintained for at 
least 24 hours to assure tolerance. After this waiting period, 
the rate is adjusted to meet targeted goals. 

Optimizing host defen es and preventing secondary 
nosocomial infections are other important aspects of care. 
For patients who require emergency exploratory laparo­
tomies, a single antibiotic with broad-spectrum coverage of 
gram-negative aerobes and anaerobes (addition of entero­
coccal coverage adds questi nable benefits) should be ad­
ministered as soon as possible and continued for 24 
hours. 1 9 1 • 1 92 Longer dosing is more costly and associated 

24 Hour Trauma Resuscitation Protocol 
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Figure 63-18. E-Lap, exploratory laparotomy; NCJ, needle 
catheter jejunostomy; NJ, endoscopically placed nasojejunal 
tube; PEG/PEJ, percutaneous gastrostomy with jejunal exten­
sion tube. 

with increased toxicity and emergence of resistance. It 
should be remembered that the normal recommended dos­
ing may be inadequate in patients with an increased vol­
ume of distribution. 1 93 We recommend repeat dosing in the 
operating room in patients requiring massive resuscitation. 
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Because the gastrointestinal tract appears to be the source 
of pathogens found in late MOF-associated infections, mea­
sures used to decrease gastrointestinal tract colonization 
with resistant organisms include: ( 1 )  sucralfate instead of 
H2 antagonist for stress gastritis prophylaxis; ( 2 )  early en­
teral feeding; and (3 )  avoidance of prolonged use of antibi­
otics, particularly those agents that are active against nor­
mal anaerobic flora (see Chapter 1 6 ) .  Other important 
sources of late infections are indwelling devices (eg, endo­
tracheal tubes, central lines, chest tubes, Foley catheters) .  
Catheter-related sepsis (CRS) i s  an iatrogenic complica­
tion. The incidence of CRS can be dramatically reduced by 
establishing guidelines for catheter care and a surveillance 
system that feeds back to the bedside personnel. 194·195 
Pneumonia is the most frequent infection, and prevention 
demands an aggressive respiratory care protocol (Figure 
63-1 8 ) .  In the nonintubated patient, the primary goal of 
respiratory care is to prevent loss of lung volume. This pre­
vents atelectasis and lobar collapse, which set the stage for 
pneumonia. The first step is to assure adequate pain relief 
so that patients can be mobilized and participate in incen­
tive spirometry ( IS) .  These are the most effective prophy­
lactic measures (see Chapter 59 ) .  In contrast, intermittent 
positive pressure breathing ( IPPB) and chest physiotherapy 
(CPT) have not been shown to be effective prophylactic 

Enteral Access Protocol 

Figure 63-1 9. DB&C, deep breath and cough; PCA, patient-controlled analgesia; E/I catheter, extrapleural intrathoracic catheter; 
IPPB, intermittent positive pressure breathing; CPAP, continuous positive airway pressure; NT, nasotracheal; CTP, chest physiother­
apy; NO, nitric oxide; ETI, endotracheal tube. 
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measures. IPPB should be reserved for patients who cannot 
generate adequate deep breaths with IS. CPT is effective in 
mobilizing secretions that result in lobar collapse and has 
been shown to be as effective as bronchoscopic aspiration. 

Unfortunately, once malignant SIRS and MOF oc­
curs, our current understanding of the inflammatory re­
sponse is inadequate to modulate it. Our only recourse is to 
control the source of inflammation ( ie, drain pus, treat 
nosocomial infection, and debride devitalized tissue) ,  sup­
port the failing organs, provide nutritional support, and 
prevent further iatrogenic injury. 
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Commentary • Christopher C. Baker 

This chapter does a superb job of summarizing a number of 
cogent issues regarding MOF. I t  is fitting that the authors 
start out with a historical perspective, especially since re­
search on MOF has spanned two decades at Denver Gen­
eral, starting with Ben Eiseman's early work in this area. 1 
The authors have clearly continued this tradition and have 
focused their research on unlocking the puzzle of MOF. 
This chapter is extremely well supported with 1 95 well­
chosen references. It is of interest that the authors' work is 
referenced on at least 38 occasions in the bibliography. 
Rather than being an example of self-aggrandizement, this 
is evidence of the tremendous contributions that the au­
thors have made in both clinical and basic research on 
MOF. 

The authors appropriately recognize the seminal work 
of Arthur Baue, who described the sequential nature of 
organ failure2 and has continued to contribute to this field 
with an excellent text in this area.3 The authors mention 
the contribution of Eugen Faist, who met Dr. Baue in Ger­
many4 and later came to Yale to work in my laboratory.5 
The authors appropriately recognize two other figures (who 
are no longer with us) who have contributed substantially 
to our knowledge of MOF: John Border, who performed ex­
tensive analysis that highlighted and supports the role of 
muscoloskeletal injury and immobilization in the patho­
genesis of MOF6; and Roger Bone, who coordinated the 
important task of defining SIRS and sepsis in their rela­
tionships to MOF.7 The organization of the chapter is logi­
cal and carries the reader through definitions relating to 
MOF and techniques for assessment of risk and prediction 
of outcome, followed by a discussion of mechanisms of 
MOF. 

Although the discussion is very balanced, there are a 
few points that deserve highlighting. The authors' appro­
priately focus on shock initially as a key factor. It has al­
ways been my bias that the depth of shock and length of 
time in shock are two of the most important variables that 
predict patients who will develop MOF. Having studied 
this extensively in their population of trauma patients at 
Denver General, the authors add tissue injury and covari-
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ants of shock ( lactate and base deficit) as risk factors for 
MOF. The authors mention a number of studies that mea­
sure serum levels of cytokines in trauma patients. It should 
be pointed out that these data in humans do not reflect 
membrane-bound cytokines and receptors, which may be 
more important for the inflammatory response than serum 
levels. Obviously, such data are very difficult to obtain in 
humans. As has been pointed out by Steve Lowry, one of 
the problems with trying to interrupt the cytokine cascade 
is that such strategies do not address postreceptor signaling 
at the membrane level, which is already initiated by the 
time that clinical recognition of SIRS occurs.8 The authors 
share a number of their previous studies on scoring MOF, 
where they have been leaders in this field. One point that 
should probably be emphasized is that such predictors are 
valid for populations, but they can only be used as rough 
guidelines for an individual patient (whose risk of mortality 
is either zero or 1 00%) .  The awareness of this fact is impor­
tant when attempting to address prognosis with families.9 

The authors provide an excellent description of the 
"two-hit" theory of MOF, which originated with their work 
in Denver. Although one of their models involves is­
chemia/reperfusion and activation of primed neutrophils, 
work from our laboratory has evaluated a model of trauma 
(femur fracture) followed by a septic challenge (cecal l iga­
tion and puncture) . 10 In both of these models, one of the 
key factors is that there seems to be an early window of sus­
ceptibility following the initial injury. Although the patho­
physiology has not yet been completely elucidated, it ap­
pears that endotoxin plays a substantial role. It appears that 
blunt trauma (with the attendant soft-tissue injury and 
fractures) presents a different challenge to the victim com­
pared to many cases of penetrating trauma (where shock 
and/or hollow-viscus injury tend to be more of an issue). 
Although the authors appropriately emphasize the impor­
tance of the gut in the pathophysiology of SIRS and MOF, 
increasing emphasis has been placed on the role of the liver 
as a producer of acute-phase proteins and cytokines. 1 1 

The section on bacterial translocation is particularly 
well balanced. Once again, the authors give the historical 
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background and mention a number of studies by Dietch in 
this area. In order to fulfill Koch's postulates in bacterial 
translocations from the gut as a hypothesis for explaining 
MOF, bacterial translocation must be proven as both a nec­
essary and a sufficient condition in human trauma.1 2 In 
fact, the authors participated in one of the early key studies 
that called into question the presence of bacterial translo­
cation in human trauma patients. 13 As the authors placed 
bacterial translocation into perspective, one of their most 
important points that needs to be re-emphasized is the fact 
that SIRS represents a pathophysiologic state in which the 
local process of wound healing becomes uncontrolled, lead­
ing to systemic activation of mediator cascades. In particu­
lar, the authors give an excellent discussion of fat em­
bolism, which is a relatively uncommon phenomenon in 
modern trauma centers. This fact emphasizes the impor­
tance of early and aggressive resuscitation from shock, 
which can prevent fat embolism syndrome in most pa­
tients. 
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thors have been major contributors to this field of investi­
gation and have distinguished themselves by doing excel­
lent clinical research, which has led to hypothesis testing 
in the basic science laboratory. Once again, they have 
shared with us another major contribution to our knowl­
edge regarding multiple-organ failure. 
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This chapter covers a variety of legal issues that are particu­
lar, though not always peculiar, to the management of 
trauma cases. The general topics of consent, confidential­
ity, and malpractice remain issues of concern and are dis­
cussed in encapsulated form. In addition, this chapter dis­
cu ses an issue that has been the province of the 
chronically ill patient-medical futility. 

It is to be constantly kept in mind in referring to any 
treatise as this that law and the interpretation of law will 
vary from j urisdiction to jurisdiction and are subject to 
constant reconsideration, reinterpretation, and change as 
the courts and legislatures try to apply societal needs and 
perspectives to scientific advances, achievements, and is­
sues. What is offered here, therefore, is a general insight 
into some of the current salient topics, with the hope that 
it may give an attending physician a general orientation to 
the legal questions, issues, and resolutions in that particular 
area, which, when coupled with good medical practice and 
common sense, can result in some degree of reassurance in 
the management of the various trauma cases that present. 

THE OBLIGATION TO TREAT 

There is a growing expectancy in society, reflected to a 
growing extent in the law, that when a patient needs or 
thinks he needs emergency medical treatment, there is a 
compelling legal obligation on the part of the medical com­
munity to provide appropriate care. Some courts and legis­
latures have imposed this responsibility on individuals and 
facilities, public and private, without addressing the issue of 
whether the patient or some other source can pay for such 

services. Other contractual arrangements in the context of 
the managed care phenomenon define, limit, or prescribe 
certain types of emergency medical care within the context 
of the agreement among the payor, the provider, and the 
patient or the patient's employer. Federal legislation that 
mandates assessment and stabilization of the emergency pa­
tient have had a significant impact on the manner in 
which state legislatures have addressed the issue. It seems 
fairly clear at this time that assessment, when mandated, 
must be at least of the same quality and character that are 
offered to any and all patients presenting at that given hos­
pital under that given facility's standards and protocols. In 
the absence of specific knowledge of the current state of 
local law, a few points should be kept in mind. First, if 
treatment, including stabilization in anticipation of trans­
fer, is commenced, a responsibility to carry it through in a 
reasonable manner is created. Second, all jurisdictions in 
all states have Good Samaritan statutes in one form or an­
other. Though the statutes vary in content and design from 
one state to another, the basic idea is to encourage individ­
uals, especially health care professionals, who otherwise 
would have no duty or responsibil ity to someone in peril, to 
render aid. If such is done in good faith and without the ex­
pectation or the event of remuneration, the volunteer is 
forgiven ordinary negligence and is only legally liable if he 
or she is grossly careless in the management of the patient. 

TRANSFERS 

There are legally good and sufficient reasons for transfer­
ring a patient from one facility or physician to another, and 
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those are generally grounded in good and sufficient medical 
reasons. Because patients were being transferred-or, in 
some instances, in the parlance of the time, "dumped"-by 
a facility for economic reasons, certain rather stringent 
statutes have been enacted, both federally and locally, con­
cerning the management of the transfer patient. As sug­
gested above, the patient must, in most instances, be as­
sessed according to the same standard that any patient 
presenting at a facility for treatment would be. On the basis 
of such assessment, if the patient is considered stable or can 
be stabilized, then the patient can be transferred, but even 
then the transfer must be accomplished with a certain 
amount of legal and commonsense considerations. 

These considerations consist, at a minimum, of good 
communication between the referring and receiving physi­
cians. To achieve this, contact should be direct, if at all 
possible, and enhanced by a complete written record cover­
ing all pertinent data, a copy of which should be sent with 
the patient or transmitted by other timely and efficient 
means. Indeed, all the patient's records created by the initi­
ating facility should be transferred, if physically possible, 
with the patient at the time of transfer. The patient also 
should be in proper physical condition, under the particular 
medical circumstances, to tolerate the proposed transfer 
under the optimum available means of transportation. 
There will be times, of course, when the patient cannot be 
stabilized, but the risk of sending the unstable patient is less 
than that which might be incurred by keeping him or her 
in a facility that does not have the ability to attempt suc­
cessful management. Adequate notice should be given to 
allow for optimal arrangements to be made at the receiving 
facility. The actual preparation of the patient may well be 
primarily the sending physician's obligation, but the deci­
sions about what specific steps should be taken in prepara­
tion and transfer may fall to the receiving physician, since 
the receiving physician and facility theoretically have the 
greater skill and knowledge, along with the better resources 
and capacity, for care. 

If transfers between certain facilities can be antici­
pated to occur with any frequency, prudence, and, in some 
cases, statutory mandates would urge that those responsible 
at both ends work out in advance the basic details to cover 
most contingencies. 

CONSENT 

When a patient appears electively, consent typically is not 
a problem. This is particularly true for those in need of 
emergency care. There is a broad, general rule of law that 
presumes that an adult who is presently unconscious or in­
capacitated would accept urgently needed standard care if 
able to do so. Of significant importance in these situations 
is the medical determination of the presence and degree of 
necessity of treatment. If the medical condition is not a se-

rious one that would result in deterioration or death should 
delay occur, and there is a good possibility of restoration of 
consciousness and/or capacity, then treatment may be de­
ferred. In any event, as a general rule, the treatment iven 
to the incapacitated or unconscious patient under th doc­
trine of implied consent sh uld be restricted to that hich 
is customary and necessary given the patient's perceived 
condition. 

Other avenues of consent must be considered in 'itua­
tions in which the patient is not in serious danger or where 
there is need for immediate and substantial treatment and a 
document purporting to vest in someone else the authority 
to make medical decisions i presented. As a general rule, 
the medical practitioner can rely on the validity of such 
documents on their face and follow the dictates of the pa­
tient or patient representative named in such a document. 
In most cases where there i a medically indicated need for 
treatment and uncertainty or disputation as to whether 
proper consent is availabl from whatever source, assis­
tance may be obtained from local counsel and, if necessary, 
the guidance or direction of the appropriate court. In some 
instances, prior discussion of the ramifications of these 
problems with appropriate members of the local j udiciary 
can ease and expedite the court's action when cases requir­
ing such prompt consideration arise. ln any event, it is not 
wise to allow patients who cannot speak for themselves to 
deteriorate to a state of greater j eopardy because efforts to 
secure formal consent from other sources were the main 
concern and preoccupation. 

Conscious Refusal of Treatment 
Relatively recent developments in law have indicated a 
strong trend toward allowing those who wish to decline 
needed lifesaving treannent the right to do so, whether on 
religious or other personal-choice grounds, if they seem to be 
capable of making a decision, are aware of the consequences 
of their choice, and do not substantially affect others to 
whom they have a responsibility by such a decision. Thus, if 
there is a patently clear and articulate refusal of treatment in 
the face of the physician's effort to explain, persuade, and 
document the need for and prospects of treatment, the 
wishes can, after appropriate consultation, be respected. 

Again, as indicated above, such decisions not to ac­
cept or undertake a course of treatment may be delegated, 
through a proper mechani m, to others. In any case, it is 
important for the physician in such situations to make a 
careful documentation of the perceived need for treatment, 
the basis for that perception, and the efforts and methods 
of attempted persuasion, including a clearly stated progno­
sis with or without treatment, and such information hould 
be included in the medical record. 

Minors and Consent 
The basic rule concerning minors is that the right to con­
sent to treatment and any attendant need for information 



about a condition or proposed treatment are the concerns 
of those who have legal responsibility-usually, the par­
ents; in some cases, guardians; and in others, the courts. 
Some have urged that the agreement or assent to a pro­
posed procedure be obtained from the minor in such a 
manner commensurate with his or her ability to understand 
the situation. This may well be a good idea from the stand­
point of gaining the young patient's confidence and coop­
eration, but it is not yet a legal requirement in emergency 
care. If a parent or other identified legal authority is un­
available and prompt treatment of customary dimension is 
indicat d, the presumption that the parent would acquiesce 
exists, just as it does in the case of the unconscious or inca­
pacitated adult patient. In the case of an objecting parent, 
persuasion is the tactic of choice, with the residual poten­
tial of obtaining, where necessary, a court order. If the con­
dition of the child is so grave that there is not time for ei­
ther, it is recommended that treatment be provided on the 
grounds that parents do not have total control over their 
children, especially when the exercise of such control puts 
the child in obvious danger. 

Informed Consent 
At first, the law required a patient to agree only to that 
which would happen to him or her at the hands of the 
therapist. Later, it became apparent that in most instances 
such permission was meaningless unless the patient had at 
hand some explanation of the ramifications of the proposal, 
since an individual is considered to have a right of manage­
ment over what happens to him or her, and that manage­
ment, to be meaningful, is predicated on adequate informa­
tion. Basically, and in most cases, it is sound procedure to 
outline the normal risks, benefits, and alternatives ( includ­
ing doing nothing) in an understandable fashion to the 
person who is making the decision. Again, reasonable doc­
umentation of what was said and how is always advised, es­
pecially if there is any concern about a given person, 
process, or situation. A fundamental rule should be that 
when the physician is in doubt about the niceties of legal 
consent, and a perceived serious need for medical attention 
exists, medical needs should take priority. Some states have 
enacted laws or regulations promulgating what basic facts, 
when given, would satisfy a presumption that the patient 
has sufficient information on which to make a decision 
concerning consent. The physician must ascertain whether 
such exists in his or her state and, if so, become familiar 
with the requirements and content of such regulations. It 
must be noted, however, that these prepackaged, standard­
ized information criteria are not necessarily well structured 
to the idiosyncracies and vagaries of a particular patient's 
physical and mental state and, therefore, unless specifically 
declared to be otherwise, should be considered as minimal 
in their content. Also, such disclosure lists often do little or 
nothing in the way of assisting in the assessment of a given 
patient's understanding or comprehension. The old med-
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ical axiom, "A physician sees what he is looking for," has a 
corollary in the statement, "A patient hears what he wants 
to hear." For that reason, it is recommended that some 
basic means of at least trying to assess understanding of the 
patient be attempted if time and circumstance allow. 

CONFIDENTIALITY, PRIVACY, AND PRIVILEGE 

Patients coming into an emergency treatment situation 
often have more than medical concern as part of their in­
terests. For example, public persons and public events fre­
quently gamer the attention of the press and others. Inap­
propriate disclosure of facts for other than treatment 
reasons or as required by law, even to professional col­
leagues, may result in risk of invasion of privacy or breach 
of confidentiality between healer and patient, a concept 
that goes back to the time of Hippocrates. Anecdotal dis­
cussions are very common in the health care delivery set­
ting and have their place when the purpose is to benefit pa­
tients or educate others, but gratuitous disclosure made for 
less significant reasons is legally hazardous. 

Privilege, in a strict sense, relates to the right of the 
patient to keep private, even in some court proceedings, 
the transactions that relate to his or her treatment or life. 
The idea behind this rule is to allow free and candid disclo­
sure by the patient to the attending physician so that the 
most appropriate treatment can be given. In recent times, 
there has been definite, if restricted, recognition of the 
need for the veil of secrecy to be lifted by the physician 
when the patient's well-being or that of others is placed in 
apparent, serious danger. This is so even though the right 
of privacy traditionally belonged to the patient alone. 
Thus, when a situation indicates that there is a serious risk, 
especially to others, a physician may have a right, and per­
haps even a serious duty, to make appropriate disclosure 
under the circumstances. 

This duty to report has long been recognized in the 
structure and dimension of reporting statutes concerning 
certain patients with certain health conditions. Laws spe­
cific to physicians include reporting of some types of 
wounds, such as gunshot and stab wounds, and certain con­
tagious, infectious, or communicable diseases. Instances of 
suspected child, geriatric, and even general abuse, both 
physical and emotional in nature, have become the sub­
jects of mandatory reporting statutes in many states. The 
statutes usually provide immunity from civil suit for those 
who, in good faith, comply with the law's requirements. 
Failure to obey the reporting statute may result not only in 
criminal prosecution, but also in possible civil liability to 
those harmed by such deliberate or careless omissions. 
Local reporting requirements should be researched, summa­
rized, and posted, along with appropriate authorities' con­
tact data, in every clinic or emergency service. 

At present, the adult sexual assault survivor still has 
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primary control over the reporting of the offense and any 
initiation of criminal or civil proceedings. Many areas have 
adopted a rape evidence kit, which can facilitate the col­
lection of the necessary information, materials, and speci­
mens associated with such events, from a patient who ac­
quiesces in its use. In some states, the proper use of the kit 
obviates the necessity for the physician who collects the 
evidence to go to court and to substantiate and verify it. 

EVIDENCE 

Anything and everything can be considered as evidence. 
Words, documents, artifacts, and observations all have evi­
dentiary value of one form or another. Surgically discov­
ered or removed foreign objects such as bullets, other mis­
siles, or blades are considered evidence and should be 
appropriately labeled, packaged, custodially safeguarded, 
and turned over to the proper authorities. The same is true 
of any other artifacts or property that are associated with a 
traumatic event. In addition, evidence other than physical 
objects may come to the attention of the emergency care 
physician. Observed conditions, as well as statements by in­
dividuals, often have great legal significance, not only in 
criminal cases but in civil suits as well. The primary points 
about any kind of evidence for the emergency physician to 
keep in mind are objectivity, accuracy, and custodial safe­
guarding. In many instances, trauma cases will gamer the 
attention of legal authorities and law enforcement officers. 
They have their responsibilities and obligations, but the 
primary responsibility and obligation of the emergency de­
partment physician or the traumatologist is to safeguard the 
well-being and treatment of the patient. As a general rule, 
medical priorities should take precedence over legal neces­
sities. 

Although it is hoped that amicable common sense 
will resolve most such situations, it is proper to remember 
that custody and security are the responsibilities of the law 
enforcement officer, and diagnosis, prescription, and treat­
ment are the province of the physician. Collection of evi­
dence, whether in the form of physical artifacts or verbal 
statements, should be secondary to the proper medical 
management of a case. Arrests, confinements, and control 
should not be attempted by or expected of the emergency 
department staff. 

THE MALPRACTICE CASE 

Of continuing principal concern to any attending physi­
cian are what steps are necessary and prudent to avoid 
being sued or even named in a lawsuit by a patient. It is im­
portant to realize that the defense against claims of inten­
tional or negligent malpractice lies in showing ordinary, 
prudent, reasonable medical care, skill, and judgment under 

the circumstances of the individual case. When one has a 
responsibility to another, in whatever context, be it driving 
a car or flying a supersonic airliner, there is an attendant 
obligation to carry it out as a reasonable, prudent person 
who is trained and has undertaken the task-no more and 
no less. This rather simple rule of responsibility also applies 
to the health care delivery professions and particularly to 
the physician. Unfortunately, there is a strong feeling in the 
medical profession, as well as in the community at large, 
that a "bad result" necessarily produces legal liability. This is 
simply not the case; if it were, half of the lawyers involved 
in any given lawsuit would be, in all likelihood, liable. 

In management of trauma cases, it is important to re­
member that the physician is starting out with a "bad re­
sult," and despite the application of reasonable (which is all 
the law requires) or even superlative knowledge, skill ,  and 
care, the patient may not get better, may become wor e, or 
may die. Under our legal system, liability results only when 
the attending physician fail to exercise the ordinar and 
reasonable care expected of a prudent physician with his or 
her special training or knowledge. Of course, if a phy ician 
claims to have special training and knowledge and does 
not, failure to actually have the indicated ability would not 
excuse not meeting the tandard of someone who does. 
Thus, in such cases, the unqualified are legally held ro the 
performance requirements of the qualified. 

Another important point to remember is that, in the 
vast majority of instances, the question of whether a physi­
cian met the appropriate standard of care in a given case is 
answered in court-not by lawyers or judges, but by juries­
and then based only on what experts (other physicians) tell 
them about this standard and whether or not, in their opin­
ion, it was met. 

The concept of the proper standard of care is applica­
ble throughout the entire management of the trauma case. 

THE STANDARD OF CARE IN STANDING ORDERS, 
PROTOCOLS, AND CONSULTATIONS 

Although standing orders and protocol to assist i the 
treatment of patients are of great value and in common use 
(especially in training) ,  the physician must remember that 
judgment and its sound exercise are the keys to profession­
alism and legal propriety. Patients do not always fit into 
neat categories and formulations for treatment, but instead 
have their own variances, aberrations, and unique a peers 
that few guides can ever cover completely. This is one of 
the reasons for the basic philosophical difference between 
medicine and law. Although law takes the individual into 
account, especially in the U.S. system, it is structured pri­
marily for the group. Medicine, while learning from the 
group, must contend with the single and singular patient at 
hand. Thus, a structured set of rules, guidelines, or man­
dates may produce some guidance but little defense for lack 



of considered tailored j udgment when the patient situation, 
in view of the professional counterpart's testimony, called 
for it. 

Another legal danger lies in attempting to manage a 
case beyond the capacity of the practitioner or institution 
or in failing to seek appropriate assistance when needed. 
Consultations and their use are matters of judgment. They 
should not be used mechanically, nor, if indicated, should 
they be avoided for reasons of ego or economy. The legally 
prudent physician knows his or her limitations and does 
not, except when there is no other choice, venture beyond 
them to the peril of the patient. 

RECORDS 

Proper attention and care are extremely important in 
recording or documenting the experience and treatment of 
trauma patients and can create serious legal hazards if ne­
glected. Good records are of special concern in emergency 
cases, where time and circumstances can make adequate 
documentation difficult and burdensome. The obvious rea­
son for sound record keeping is to benefit the particular pa­
tient at hand and those who serve him or her. There are 
other advantages, however, which include the benefit to 
those learning and better serving similar patients, those re­
sponsible for competent fiscal accountability for services 
rendered, and, finally, those who can rely on the record for 
legal justification of what was or was not done. Unfortu­
nately, the last consideration has supplanted the first in the 
minds of too many people. This is a dangerously false prior­
ity; appropriate, clear records of patient history and man­
agement are the most legally desirable that can be made. It 
is suggested that records, at a minimum, have the funda­
mental attributes of clarity, conciseness, legibility, and 
brevity. There should be a balance between keeping the 
record from being too sparse to be meaningful and making 
it so voluminous as to risk its not being read. Records 
should be correct as well as, when indicated, corrected. 
Changes, additions, and corrections may well be necessary, 
but, if so, they should be clearly identified as such. Dele­
tions may have to be made, but it is urged that a single line 
be used through the original entry so, though obviously 
canceled, it can still be read. Alterations and corrections 
should be dated and initialed, with a brief notation as to 
why they were made. Obliteration and other forms of ex­
punging should be avoided. Juries may be lenient about 
honest mistakes, but deliberate or even suspected efforts to 
hide or dissemble will rarely be easily forgiven. 

Perhaps the best succinct advice that can be given 
concerning records can be contained in a question and an 
axiom. The question for guidance could be, "Have I written 
everything a critical colleague would want to know?" The 
axiom would be, "A good and sufficient medical record is a 
good and sufficient legal record." 
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THE TERMINAL TRAUMA PATIENT 

Law and medicine have long recognized that patients not 
only do not always recover but that, even with optimal at­
tention and treatment, they may die-and that there is a 
time to let them die. The decision to stop ministering to a 
patient and allow death to occur is today, at least, one 
based on the wishes of the patient and, to a greater and 
newer extent, the attending physician's judgment. Cer­
tainly, the wishes of the patient, if they are known, are of 
salient consideration. Some states have provided documen­
tary and verbal mechanisms for patients, before incapacity, 
to formally decline heroic or continued treatment. Of con­
siderable importance in these matters are, of course, the de­
sires of family and friends and the views and priorities of 
the community. Until fairly recently, a great deal of legal 
and ethical attention has been focused on the matter of the 
patient who wishes not to be kept alive by "artificial" or 
"extraordinary" means. Methodologies have been formu­
lated and fabricated to allow this individual, either before 
the need arises or in the event of subsequent incapacity or 
lack of communication ability, to express his or her wishes. 

Where a statutory method allowing a patient to ex­
press his or her wishes has been complied with, conformity 
to that should be followed within the ethical confines of 
the attending physician. If the physician cannot follow the 
patient's wishes, for whatever reason, the law, and many 
ethicists, allow or urge the procurement of a substitute. 
Family members are advisory in most instances unless there 
is a strenuous resistance to ceasing treatment by an imme­
diate family member, in which case those wishes may be 
followed. 

In any event, a no code order should be clear, in writ­
ing, signed by the attending physician, dated, and commu­
nicated to all those concerned. Consultations, as observed 
above, are the responsibility of the attending physician and 
should be obtained when needed and not as a matter of rit­
ual. Progress notes should include the reasons for the deci­
sion, including the physical and mental status of the pa­
tient and the prognosis. Finally, do not resuscitate (DNR) 
and similar orders should be reviewed and noted in the 
records on a frequent, if not daily, basis. 

MEDICAL FUTILITY 

Historical Perspective 
Throughout the recorded history of mankind, there has 
been an aversion to the taking of one's life as well as, and 
sometimes greater than, the taking of somebody else's. 
While the slaughter of others in the context of war, self-de­
fense, or defense of others has almost always been con­
doned, the killing of one's "own kind" without justification 
has been condemned by codes, statutes, and courts from 
time immemorial. I t  is a matter of some irony that the 
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question of justification is part of the root base of the cur­
rent issue of medical futility when viewed from the perspec­
tive of failing to save a life. If a physician deliberately ends 
the life of his or her patient, that, even today,· comes under 
the rules and penalties of the laws of homicide in most ci vi­
lized jurisdictions (at least, if such is reported to the author­
ities ) .  Thus, we have the recent consideration given by the 
Michigan authorities to Dr. Jack Kevorkian's activity and 
the resolution proffered by the state of Oregon's legislature. 
There may also be a different homicidal case presented 
when the patient succumbs, not to an affirmative act by 
the therapist, but rather to the therapist's failure to act 
under standards of normal practice given the patient's con­
dition. In addition, there is a potential problem from the 
civil law standpoint as well. 

Historical Role of the Physician 
Insofar as prohibitions against the taking of life or assisting 
in the loss of life are concerned, criminal and civil law were 
applicable to physicians as well as to any others. Thus, a 
physician could be held responsible for active intervention 
leading to the death of his patient. Responsibility was 
found under murder or manslaughter statutes as well as cer­
tain tort remedies. Nevertheles , what was considered 
within the confines of law was not necessarily always in con­
cert with the physician's perception of duty under certain 
circumstances to a patient. Doctors were bound tradition­
ally to attempt to preserve life, reduce suffering, and restore 
function. This charge, when balanced against the perceived 
hope for recovery and the burden of pain and suffering ex­
perienced by the patient, created conflict in the minds of 
many practitioners. Nonetheless, physicians did not view 
death as the "gray companion" but rather the enemy 
against whom whatever limited arsenal or treatment at 
hand should be brought vigorously to bear. The public, and 
the public's representatives in civic authority as well, ex­
pected no less. This rule of belief held forth regardless of 
the physician's sympathy for the patient's plight and even 
in the face of patients' pleas to cease ministrations and 
allow departure in peace. The physician's own sense of 
compassion and frustration at times led him to allow or 
even assist the patient, in the quiet privacy of the relation­
ship, in succumbing through what was honestly felt to be 
an act or omission of mercy, though directly in the face of 
the law. The intervention of pneumonia, in many cases 
called, with good reason, the "old folks' friend," quite often 
brought relief to both physician and patient. In a similar 
sense, the solarium of the hospital sometimes was resorted 
to urreptitiously during the cold of a winter night. 

However, when reviewing the medical history of this 
subject, it must be remembered that of important consider­
ation was the fact that the physician was the ultimate ar­
biter of the patient's course of treatment and, to that end, 
the patient's well-being. The physician had the authority 
for making decisions concerning the case management. 

The patient, perhaps reflecting his given title, was expected 
to (and to the greater extend did) acquiesce and comply 
with the ministrations and directives of his doctor. 

Advent of the Active Role of the Patient 
Several events in the history of the United States joined to 
give greater potential participation to the patient in man­
agement of his or her treatm nt. Not the least of these con­
siderations came from the judiciary bench in those seminal 
cases that recognized the right of a patient's self-determina­
tion. Another factor was the more migratory aspect of 
Americans after the first-and particularly after the sec­
ond-world war. These, along with the advent of special­
ized medicine, eroded to a considerable degree the structure 
of the long-lasting, traditional relationship between the 
general practitioner and the patient. 

Initially, patients' new prerogatives were focused, for 
the most part, on the rejection or discontinuance of prof­
fered treatment. This focu occurred in the face of the 
aforementioned traditional belief and effort by the medical 
community to provide all treatment at hand. The courts, 
and subsequently the legislatures, in recognizing the con­
cept of patient autonomy, fashioned a series of pronounce­
ments and rules that made available to patients the options 
of denying, discontinuing, or defining the nature and scope 
of the treatment that might be bought to bear on their con­
dition. Two young women, one in New Jersey and the 
other in Missouri, had the tragic misfortune of helping 
shape, through public awareness and judicial declaration, 
attitudes and resolutions to life support in the face of some 
evidence of a patient's contrary wishes. The New Jersey pa­
tient was a victim of some apparent form of overd se or 
substance-induced illness, but the young lady in Mi souri 
was a classic trauma victim who was severely injured and 
left in a "permanent vegetative state" subsequent to an au­
tomobile accident. As a result, and as noted earlier, there 
are now available certain legal devices whereby patients 
can attempt to ensure that their dictates will be foll wed, 
especially in the instance of their inability to express them 
directly and personally. Included in these devices is the ca­
pacity to mandate against further treatment should the pa­
tient so desire. Document such a living wills, advance 
medical directives, and durable powers of attorney have 
been crafted and made available in most jurisdictions. 

It was deemed necessary at the ame time that patients' 
rights to govern their own destinies were being recognized 
to take legal steps to protect those whose well-being or exis­
tence might be placed in jeopardy. This was accompl ished, 
again through the legi lature and the courts, in a series of 
statutes and rulings. Notably among these were the Ameri­
cans with Disabilities Act, the Baby Doe Regulatio , the 
Emergency Treatment and Active Labor Act, and the Baby 
K. case. These, in the aggregate, gave rise to vario s pro­
nouncements that have made the future of medical futility a 
far less certain thing than it might have been. 



Concomitant Clinical Advances 
in Case Management 
It was during this same period that impressive and effective 
advances were made in the methodology of stabilization 
and resuscitation, which had a special effect on trauma 
cases. The effective restoration of respiration and cardiac 
function had long been sought, and in the post-war period, 
new cardiac drugs and techniques enhanced the prospect of 
success. Technology also made it obvious that patients 
could be maintained on support systems for protracted, and 
indeed indefinite, periods of time, which raised questions 
in the minds of some concerning the cost of such activity 
and the quality of life of the patients, to say nothing of 
their families, who often suffered through the situation as 
well. As a result, such terms as persistent vegetative state , 
DNR ,  no codes , and even slow codes came into being. Sur­
rogate voices became available and were raised through 
provisions of law. It became clear that, while the rights of 
patients as annunciated and enumerated, were considered 
in various ways, no clear focus was made on the role and 
dilemma of the physician. Indeed, questions concerning 
the physician's autonomy as well as the continuation of 
seemingly unnecessary or pointless treatment were not 
being asked or answered in a uniform, effective, ethical, or 
legal way. Thus, it came to be recognized that, while the 
patient had more control over treatment being offered ei­
ther directly or through substitute spokespersons, and 
third-party payers had a greater say as to what would be ac­
commodated financially, the physician was being relegated 
to a secondary position in the management of a given case. 
It was in this environment of loss of autonomy of the physi­
cian that a more formalistic approach to the issue of useless 
or futile medical management, treatment, and continua­
tion came to be considered necessary and of serious impor­
tance. 

Basic Impressions 
A first function of law, when dealing with a given subject 
matter, is to try to give clear definition to the terminology 
involv d. In considering a definition for the word futility , 
the law may, in initial application, have little more success 
than the scientific community. One reason for such frustra­
tion quite often is that, in these instances, words used in 
defining key terms become key terms themselves, calling in 
turn for their own and further definitions. This leads to a 
situation that can expand exponentially and leave an end 
product that is lengthy, unwieldy in function, and uncer­
tain in meaning. Despite all this, the law has taken, more 
or less successfully, refuge in leaving certain fundamental 
legal words plastic in their signification and use. Examples 
of such words include intent ,  proximate , and reasonable. It 
may be that medical futility can follow such precedence, be­
coming an applicable term with a functional message under 
the circumstances within which it must be considered. 

A second function of law is to provide those who look 
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to it with a degree of certainty of conduct and result. Ir is 
here, perhaps, that law and medicine experience the great­
est degree of variation in their mutual experience. Laws, as 
stated before, generally is for the community at large. Med­
icine, while having basic rules, tenets, and procedures, is in 
practice an admixture of art, science, and skill that be­
comes of necessity a highly individualized event when ap­
plied to the particular practitioner, patient, and peculiari­
ties of a given time in their relationship. Thus, treatment 
must be fashioned to the unique aspect presented, even in 
the instance of common and oft-confronted illness or in­
j ury. It is all very well, for example, to set a certain speed 
limit for automobiles in a given community and expect 
general adherence for the general good. It is something of a 
different and difficult matter, however, to set up specific 
and rigid rules for deciding on and administering treatment 
for every patient's particular health problem. The medical 
practitioner, though guided by general protocol and proce­
dural steps, must, in many instances, use his or her judg­
ment as to what actually can or cannot be done, consider­
ing the specific facts of the situation facing him. This 
dilemma finds expression, as will be seen, in the basic legal 
rule of negligence law, that a practitioner's ministrations 
will be j udged by "what a reasonable, ordinary, prudent 
physician would do in the same or similar circumstances" 
(emphasis added) .  This test then may ultimately lend itself 
to a definition of medical futility for most purposes. 

Specific Legal Applications 
The question of abandonment has a more potential and 
practical application, however. The general law of patient 
abandonment has been described as the unilateral sever­
ance of a physician-patient relationship without adequate 
notice and opportunity to obtain substitute or alternative 
support, to the patient's detriment and damage. Thus, a 
doctor who declines continuing the act of treatment of a 
patient may raise the legal issue of abandonment, even 
though, in his own j udgment, there is no perceivable bene­
fit to or purpose for going forward. A physician in most sit­
uations has a degree of latitude in accepting a patient and 
in discontinuing or altering the dimensions of that rela­
tionship. The tort of abandonment is seen in almost all in­
stances in the context of a continued need for treatment or 
attention that would be supported by sound medical judg­
ment. An allegation of abandonment, as in the case of an 
allegation of negligence, is examined under the question or 
test of what would have been medically reasonable under 
the circumstances-a standard of proper care. 

Futility and the Standard of Care 
A negligence cause of action, more often and perhaps erro­
neously called malpractice has as its basic armature four ele­
ments: duty, standard of care, proximate causation, and 
damages. All four elements must be satisfied before a cause 
of action in negligence is spelled out. Even then, the plain-



14  70 Vl MEDICOLEGAL AND LEGISLATIVE ISSUES IN TRAUMA 

tiff 's case may be vulnerable to certain other defenses. In 
the instance of the establishment of duty, the duty to a 
trauma patient is usually somewhat truncated in its applica­
tion and nature. The trauma patient is seen under an emer­
gent condition and, as such, is often delivered over when 
stabilized, if such is achievable, to others to care for on a 
long-term basis. There does come a time, however, when, in 
the judgment of the attending traumatologist, further efforts 
at resuscitation or establishment of stabilization and func­
tion become pointless, useless, and thus medically futile. 

It would seem likely that the method of utilization of 
expert opinion would be followed in questions, in or out of 
court, concerning the invocation or implementation of the 
doctrine of medical futility. This, then, is basically a form 
of peer review. The evaluation is stated, not in terms of 
what the reviewing expert would or would not do, but 
rather of what a reasonably prudent physician under the 
circumstances would do. The question can be framed in a 
number of ways. One is to offer expert evidence on what a 
majority, or even a respectable minority, of practitioners 
would conclude as being correct under the facts of the 
given case. Another, more common method of analysis and 
resolution has been to frame an answer in terms of the con­
duct of a reasonable, ordinary, prudent physician under the 
given circumstances. To this latter test, most jurisdictions 
would require that a judgment be made by the standards of 
the subject practitioner's own school of medicine. Other 
jurisdictions, in lesser numbers, have added the require­
ment that the practitioner in question be evaluated by the 
custom of the locality in which the event took place. This 
latter method of assessing that which would be deemed cor­
rect or proper in case management has been, for the most 
part, fairly efficacious in dealing with issues of negligence. 

The perceived detriment or defect in the above ap­
proach to evaluation of professional activity is that it is 
largely accomplished after the fact. This hindsight ap­
proach of the law offers slender guidance or help to doctors 
who want prospective indicators as to acceptable methods 
of case management or problem solution. The difficulty, if 
not the danger, here is that to attempt to address the myr­
iad possible aspects of a given type of case in advance 
would be virtually impossible to accomplish. Rather than 
focus on a limitless repertoire of specific combinations of 
events and circumstances to be utilized as templates for de­
cision making, it may be far more effective to concentrate 
on fashioning a procedural approach. Such approach can 
both take into consideration the unique medical aspects of 
the presenting case and have some semblance of an orderly 
progression through which the various inherent needs and 
desires of the patient, the practitioner, concerned institu­
tions or facilities, and others are fairly examined and rea­
sonably protected. 

Criminal Law 
As seen before , the community, through the criminal 
statutes and courts, also has a role of some concern in the 
question of medical futility. As stated before, the physician 
who deliberately ends the life of a patient is at serious risk 
of prosecution and penalty. Debate continues to exist as to 
the definitional difference between active and passive eu­
thanasia, and some statutory inroads have been either cre­
ated or are under contemplation. In the main, howev r, it 
is believed that the solution to the definitional implemen­
tation of medical futility will satisfy both civil and criminal 
concerns. 

SUMMARY 

There have been considerable efforts recently to fashi n a 
workable, ethical, and legal mechanism in the management 
of the question of medical futility. These have included 
such factors as the utilization of alternate dispute resolu­
tion; committee consultation and review of the clinical as 
well as the ethical, social, and economic aspects of a given 
case; the offer of palliative treatment in place of aggre sive, 
active treatment; and so forth. Protocols have been fash­
ioned to achieve these end and will continue to b the 
subject of consideration, debate, and discussion for the 
foreseeable future. Insofar as the trauma physician is con­
cerned, the cases, a� indicated earlier, will be infrequent. 
Nonetheless, such cases as closed head injuries present an 
immediate concern to the traumatologist in determming 
what further course of action, if any, should be recom­
mended. As health care deliverers involved in critical as­
pects of medical treatment, we all should be concerned 
with the proper resolution of this ongoing dilemma since it 
affects the entire ethical and legal approach, to say nothing 
of the economic and practical approach, to the practice of 
medicine. 

In the meantime, a realistic, practical result may be 
achieved by ( 1 )  securing honest peer evaluation in a timely 
and close fashion that supports the prognosis of futility; ( 2 )  
providing a mean of bringing together for discussion and 
resolution the proponents of the divergent views; ( 3 )  hav­
ing an empathetic support system available to the patient 
and those who are at risk from emotional impact; and ( 4) 
having a final, unbiased ruling on the reality of futility. 
This may seem, on full impression, somewhat ornate and 
time consuming, but, given the gravity of the situation, 
anything less may not suffice. Assurances of continued pal­
l iative treatment and accommodation to the patient's com­
fort needs should be warranted if positive treatment and 
support are found to be unavailable and superfluous. 



Commentary • Anna M. Ledgerwood 

This important chapter covers many topics of importance 
to trauma surgeons. The following comments are made in 
the hopes of clarifying points. 

Institutions, such as hospitals, that identify themselves 
in the community as trauma centers or agree to accept in­
jured patients for treatment, have an obligation to provide 
the resources necessary for treatment or make arrangements 
with other institutions to provide definitive care. This im­
plies that there will be adequate support services ( including 
physician call rosters) of individuals capable of providing 
care. A physician who allows his or her name to be placed 
on the call roster for injured patients must not only be ca­
pable but must respond and provide care in a timely manner 
regardless of the patient's ability to pay. If an institution 
seeks designation as a trauma center from a local agency, 
such as die county or state, and demonstrates compliance 
with meeting the standards, then it becomes obligated to 
maintain these standards during the time it is designated. 

Trauma victims may need to be transferred from one 
facility or one physician to another so that specialized ser­
vices can be provided. Examples include burn care, repair 
of complex pelvic fractures, replantation of an extremity, or 
rehabil itation. It is critical that institutions that are not 
able to provide definitive care for all aspects of the injured 
patient have transfer agreements with an institution that 
can provide the higher level of care. Such patients will 
then be moved to the accepting institution in a timely 
manner and without concern for COBRA (Consolidated 
Omnibus Budget Reconciliation Act) law violation. Ide­
ally, each institution that treats trauma victims would de­
termine, in advance , those services that cannot be provided 
within the institution and make arrangements in advance 
with an institution that can and that agrees to provide de­
finitive care. It also seems reasonable that appropriate care 
be provided regardless of the patient's insurance coverage. 
If a patient is covered by a managed care plan and sustains 
a complex pelvic fracture, that patient should be cared for 
by a physician capable of managing complex pelvic frac­
tures and not a primary care provider selected by the man­
aged care plan. 

The section on consent includes the topic of con­
scious refusal of treatment. This is important from the 
standpoint of the injured patient, not only in terms of 
treatment but in terms of diagnostic maneuvers. If, for ex­
ample, a patient in an automobile accident is awake and 
alert but refuses a rectal examination, then the patient's 
wishes should be respected and the record documented that 
the patient refused. Emphasis should be placed on the pa­
tient's cognitive abilities and his or her understanding re-
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garding refusal of either diagnostic tests or therapeutic ac­
tions. Each physician who treats an injured patient must re­
member to do what is needed for the patient and not neces­
sarily what the physician would "like to do." Some injured 
patients are under the influence of alcohol or drugs, and 
their judgment may be impaired. Physicians treating such 
injured patients have the right to know whether the pa­
tient's j udgment may be compromised and, therefore, the 
right to obtain an alcohol level and a urine drug screen on 
the injured victim. It is also helpful to know whether other 
health care providers, such as the nursing staff, find the pa­
tient's j udgment and behavior compromised or whether the 
patient appears capable of making a reasonable decision. 
The physician should freely seek the assistance of other 
personnel, such as the nursing staff, to determine whether 
the patient adequately understands explanations given by 
the physicians. 

The section on evidence is important for the trauma 
surgeon who deals with bullets or other foreign bodies. The 
"chain of evidence" should be maintained. Ideally, the bul­
let removed by the surgeon in the operating room will be 
placed in an envelope that indicates the name of the sur­
geon who removed the bullet, the circulating nurse who re­
ceived the bullet, and the security personnel who accepted 
the envelope. History and physical examinations and oper­
ative reports need to clearly describe bullet wounds as to 
size and location and any bullets or foreign bodies removed. 

The author states that the surgeon taking care of an 
injured patient is starting out with a "bad result." This is 
not always the case in that there may be an excellent result 
but the patient is unhappy for various reasons, including 
the fact that he or she was injured. Such patients may seek 
compensation from those who injured them, such as an­
other party involved in a motor vehicle crash. This opens 
up the patient's medical care to scrutiny by the legal profes­
sion, and the physician may be sued even when there was a 
good result. The author emphasizes that the decision as to 
whether the physician met the appropriate standard of care 
is answered in court by a j ury. This indeed is true and often 
at great expense to the physician mentally and physically, if 
not economically. 

The section on medical records is well done and em­
phasizes the importance of complete records. Accurate dat­
ing and timing of entries describing the events as to who, 
what, where, and when will serve to correct any lapses in 
memory by either the patient or the doctor. 

The section on the terminal trauma patient is quite 
lengthy. The addition of an ethics team to assist in dealing 
with the terminal patient and his or her family has allowed 
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hospitals and physicians to make earlier and more appropri­
ate decisions regarding futile care. This team allows for a 
nontreating physician to give an opinion regarding the pa­
tient's prognosis. It also allows for support per onnel to as­
sist the treating physicians and helps to bridge the gap be-

tween aggressive therapy and comfort care. This surgeon 
strongly believes that those trauma team members who 
were involved in the initial assessment and treatment 
should continue to be involved in providing comfort care, 
not only for the patient but for the patient's family. 



65 
Legislative Issues 
Howard R. Champion Marcia S. Mabee 

Although much important trauma legislation is enacted at 
the state level and implemented at the local level of gov­
ernment, this chapter will address legislative issues in 
trauma at the federal level. How issues become bills and ul­
timately the law of the land at the federal level is very 
much the same process at the state level of government. 
This chapter will acquaint the reader with the structure of 
Congress and the process of enacting legislation, and will 
highlight trauma care issues as case examples. 

HOW CONGRESS IS STRUCTURED 

The Congress is divided into two legislative bodies: the 
House of Representatives and the Senate. Each state has 
rwo senators and as many representatives as required to 
properly represent the population of the states. There is 
one representative for approximately each group of 550,000 
people in a state. This arrangement means that, in the Sen­
ate, every state is equal in its power and voice to every 
other state, but very unequal in its influence in the House. 
Overall, large, populous states like California and New 
York have more influence over the range of federal legisla­
tion, but this is tempered somewhat in the Senate. It is also 
tempered by the system of seniority, which largely governs 
the structure of the congressional committees where most 
laws are written. The powerful chairman of an important 
committee may come from a small, rural state and therefore 
wield more influence on behalf of that state for issues 
within the committee's jurisdiction that the state might 
otherwise enjoy. 

Authorizing and Appropriations Committees 
Most important legislation affecting health care, and 
specifically trauma care issues, is written in congressional 
committees. There are 1 9  standing committees in the 
House of Representatives, 88 subcommittees, and one se­
lect Committee. In the Senate there are, correspondingly, 
1 6  standing committees, 68 subcommittees, and three se­
lect committees. The committees are divided into basic 
functions: those addressing authorizing legislation and 
those addressing budget and appropriations to fund autho­
rized programs. Legislation is itself also divided into two 
basic categories: mandatory (or entitlement) programs and 
discretionary programs. Medicare and Medicaid are exam­
ples of the former; public Health service programs, such 
as the National Institutes of Health (NIH) ,  examples of 
the latter. 

To enact a new discretionary program, such as the 
Trauma Care System Planning and Development Act, the 
bill creating the program usually must first pass the authoriz­
ing committee or committees it has been assigned to by the 
House or Senate Parliamentarian. It must then be passed by 
a majority vote of the members of each body. Any differ­
ences between the House- and Senate-passed bills must 
then be reconciled in a conference of appointed members 
from the key authorizing committees. The final conferenced 
bill must again be passed by majority vote in both bodies be­
fore it is enrolled and forwarded to the President for signa­
ture within 10 congressional working days. Most authorizing 
legislation authorizes programs, or their functions, for a 
three- to six-year period. The program is then either reau­
thorized for another three to six years or it dies. 

1473 
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Once a bill like the Trauma Care Systems Planning 
and Development Act is enacted, it must then be funded to 
actually create the program. The process must begin all over 
again within the appropriations committees, which have a 
very clear annual cycle in order to fund all of the operations 
of the federal government. Sometimes, as we have seen in 
recent years, disagreement over appropriations bills between 
the political parties can result in government shutdown and 
temporary, or even year-long, continuing resolutions, which 
generally fund programs at the same level or slightly lower 
than the previous year. This can be disastrous for a new pro­
gram, which may then get no funding, or a program such as 
the NIH, which generally expects a significant increase in 
funding in each new appropriations cycle. 

Some popular, long-standing programs, such as the 
NIH, have difficulty achieving a scheduled reauthorization 
because issues, such as fetal tissue research, interfere and 
delay the legislative process. In that case, the appropriators 
will provide the agency or program with continued funding 
with an authorization. Other, smaller, less widely supported 
programs may not continue to receive funding without a 
specific authorization. In the case of the Trauma Care Sys­
tems Planning and Development Act, a second reautho­
rization was not achieved in large part because it was very 
difficult to win the time and attention of the key authoriz­
ing committee in the House of Representatives, which had 
just undergone a historic change in its majority political 
party and was committed to enacting an ambitious legisla­
tive agenda reflecting the priorities of the new ruling party. 
The trauma program had never captured the support of 
members of the House Labor, Health and Human Services, 
Education Appropriations Subcommittee, and powerful 
supporters of the program in the House leadership had re­
tired. The few Senate supporters of the trauma program on 
the corresponding Senate appropriations subcommittee 
were unable to hold their own against the priorities of 
other senators and the House members. Consequently, 
after four years of funding, and one successful reauthoriza­
tion, the Trauma Care Systems Planning and Development 
Act lost its funding and the program shut down. 

Legislation addressing entitlement programs does not, 
except for administrative functions, require an appropria­
tion. Changes in the program addressing reimbursement 
levels for services provided, eligibility standards, or expan­
sions or reductions in covered items are all accomplished 
within the authorizing committee alone. 

Committees With Jurisdiction 
Over Trauma-related Legislation 
The most important committees with jurisdiction over 
trauma-related issues are the following: 

• House and Senate appropriations committees . Each ap­
propriations committee is divided into 1 3  subcom­
mittees with specific jurisdiction over annual fund-

ing for all the agencies of the federal government. 
The Labor, Health and Human Services, Education 
Subcommittee provides funding for public health 
programs such as the N IH and the N ational Center 
for Injury Prevention and Control, and the Trans­
portation Subcommittee funds transportation safety 
programs such as those administered by the Na­
tional Highway Traffic and Safety Administration. 

• House Commerce Committee; Senate Labor and 
Human Resources Committee . These committees 
have authorizing jurisdiction over public health 
programs such as the NIH and the agency for 
Health Care Policy and Research. The House Com­
merce Committee also has jurisdiction over Medic­
aid and Medicare Part B. 

• House Ways and Means Committee; Senate Finance 
Committee . These Committees have authorizing ju­
risdiction over Medicare Part A The Senate Fi­
nance Committee also has jurisdiction ver 
Medicare Part B and Medicaid. 

• House and Senate judiciary committees . These com­
mittees have authorizing jurisdiction over i sues 
such as firearms control. 

Congressional Staff and How They Are Organized 
One last important structural aspect of Congress is the way 
the staff is assigned. If a member of Congress is the chair­
person of a committee or subcommittee, he or she will have 
two types of staff: personal office staff and committee or 
subcommittee staff. Generally, the personal office staff 
takes care of constituent needs, and the most senior staff 
monitors the political needs, except for fundraising (which 
must be kept strictly separate from taxpayer-supported rep­
resentational functions) of the member of Congress. Most 
constituents who want legislative attention to a specific 
issue will approach their Senator or Representative through 
their personal office staff. Personal office staff are paid from 
funds allotted by the House or Senate for each state's dele­
gation. 

Committee and subcommittee staff are paid through a 
different, non-state-specific source that is allocated by a 
budget process set out separately by the House and Senate. 
Most committee staff are highly professional, with strong 
credentials in the issue area the committee or subcommit­
tee addresses. Many committee staff have law degrees, doc­
torate degrees, and some have medical degrees. When a 
member of Congress is defeated in an election, retires, or 
dies, the personal staff also is dismantled. Committee staff, 
although they are hired by the chairperson and work for 
the chairperson, may or may not leave a committee when a 
chairperson does. This may even be true when the majority 
party changes. Committee staff with strong expertise are 
often valued by both parties. 

When working with a member of Congress to nact 
legislation, or to ensure adequate funding for a program 



through appropriations, one is generally working on a day­
to-day basis with staff. It is important to be available to 
staff 24 hours a day during critical legislative phases, such 
as committee markup or floor debate. When staff request 
assistance with a vote, or data to support a counterargu­
ment, it is important to be able to respond immediately. 
Lack of response, or delayed response, can result in loss of 
the vote or an unwanted amendment. 

HOW LEGISLATION IS ENACTED 

Most people know that a bill must pass both houses of Con­
gress and then be signed into law by the President within a 
specified period of time. They also generally know that if a 
President chooses to veto a bill, Congress can overturn the 
veto if both houses vote to do so with a two-thirds major­
ity. 

Line Item Veto-A New Element in the Process 
An important new element in the process that has signifi­
cantly impacted the power balance between the President 
and the Congress is the line item veto. This new Presiden­
tial power was enacted by the 1 04th Congress and took ef­
fect on January 1 ,  1 997 .  After a bill is enacted, the Presi­
dent may, within five calendar days, cancel any dollar 
amount of specific discretionary spending, any item of new 
direct spending, or any limited tax benefit if it affects 1 00 
or fewer individuals. Congress then has 30 calendar days 
when it is in session to introduce and pass a bill, by a simple 
majority vote in each body, to disallow the canceled item 
or items. The President then has the traditional 10 calen­
dar days to veto the disallowance bill. To overturn the 
veto, Congress must do so with a two-thirds majority vote. 

The law was challenged by congressional opponents, 
but the Supreme Court recently decided that the line item 
veto was not unconstitutional primarily because, to date, it 
had never been used and therefore its constitutionality 
could not be established. President Clinton first exercised 
the line item veto with the Balanced Budget Act of 1 997 ,  
vetoing three tax-related items. 

The importance of the line item veto for organizations 
that are seeking to enact legislation, such as the Access to 
Emergency Medical Services Act that ultimately was incor­
porated into the Balanced Budget Act, is that support, or at 
least no opposition, from the President and his administra­
tion agency staff can be very importan: to secure. 

Constituent and Special Interest Activity 
The specific process of enacting legislation is largely a 
process of identifying the committees and subcommittees of 
jurisdiction, including often the appropriations commit­
tees, and then matching influential constituents who sup­
port the issue with the chairpersons or members of those 
committees. Timely persuasive communication to the com-
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mittee chairpersons and committee members by the influ­
ential constituents is critically important. It is also very im­
portant, whenever possible, to win support for the issue by 
a broad coalition of national organizations that also have 
influence with the committee and its members. Com­
pelling communication to committee members by influen­
tial constituents and by the supporting coalition is a typical 
approach and is the most likely to succeed. 

In addition to fashioning persuasive arguments, based 
in solid data whenever possible in support of an issue, con­
stituents and coalition leaders need to be aware of any op­
position that may exist and be ready to counter opposing 
arguments with similarly compelling points. 

It is generally most effective to seek a "champion" 
who serves on the committee or subcommittee of jurisdic­
tion in both the House and the Senate. This may be evi­
dent through a member's voting and sponsorship history, or 
interest may become evident as key constituent contacts 
are made. The old adage that "all politics are local" should 
guide the process of identifying a champion. Champions 
will be impressed with the importance of the issue for a key 
constituent, or group of constituents, by the persuasiveness 
of the arguments in support of the issue, by the lack of seri­
ous opposition, or opposition that can be easily won over, 
and by the breadth of support for the issue as evidenced by 
the groups represented in supporting coalition. 

Much trauma-related legislation has been enacted fol­
lowing these steps. Recent examples include the Trauma 
Care Systems Planning and Development Act, the Access 
to Emergency Medical Systems Act, the Traumatic Brain 
Injury Act, and the Brady Act. In each case, trauma center 
professionals, including trauma surgeons, emergency physi­
cians, nurses, and administrators, contacted members of 
Congress who chaired, or were assigned to committees and 
subcommittees with primary jurisdiction over the issue of 
concern. Arguments supporting the legislation were devel­
oped by lead organizations sponsoring the legislation, 
which were derived from research literature, state and fed­
eral program data, private organizations, and individual in­
stitutions. Champions were identified and supporting coali­
tions formed. 

Activity by the Bill's Congressional Author 
Once a member of Congress decides to introduce legisla­
tion, he or she will draft legislation, working with key con­
stituents and key coalition organizations. As major provi­
sions of the bill are decided, the actual drafting of the bill 
into statutory language is done by the House or Senate Leg­
islative Counsel's office. Legislative counsel may draft a 
number of versions of the bill until the member author and 
the supporting groups and individuals are satisfied with it. 
Potential opposition is also a major consideration, and the 
bill is drafted in a way to diminish serious opposition with­
out compromising key elements. 

Once the bill is drafted, the member introducing the 
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bill, known as the bill's author, usually seeks cosponsors of 
the bill. Generally, the member will seek a group of "origi­
nal cosponsors" from both parties. To the extent the issue 
appears as nonpartisan and is supported by members of 
both parties, it has a stronger chance of becoming law. 
Constituents and coalitions can help identify likely 
cosponsors by evaluating the interest of members they con­
tact on behalf of the issue. The bill's author will particu­
larly seek the cosponsorship of other members of the com­
mittee or subcommittee with jurisdiction. He or she will 
also simultaneously seek a champion for the bill in the 
other body (house or senate) who serves on the corre­
sponding committee or subcommittee of jurisdiction. 

Once a respectable number of cosponsors have been 
secured, the bill is introduced and assigned a bill number. 
The House or Senate Parliamentarian assigns the bill to 
one or more committees and subcommittees depending on 
the subject matter of the bill. The bill's author then typi­
cally seeks wider support for the bill by issuing a "Dear Col­
league" letter to all the members of the House if the author 
is a House Member, or the Senate if the author is a member 
of the Senate. The letter urges other members to also 
cosponsor the bill. The supporting coalition generally also 
sends a letter urging the House and/or Senate members to 
cosponsor the bill. 

The bill's author then will seek to have a hearing on 
the bill. The more cosponsors the bill gains that are mem­
bers of the Committee of jurisdiction and are from both 
parties, the more likely it is that the bill will receive a hear­
ing. If a hearing is granted, the member will work with key 
constituents and coalition organizations to develop a list of 
witnesses who will be compelling spokespersons for the 
issue and the bill . 

After the hearing has been held, the bill 's champion 
will then seek a vote in subcommittee or committee, or 
both if needed, in a timely fashion to allow sufficient time 
for the bill to be scheduled for floor debate before the end 
of legislative session. Both the bill's author and the key 
constituents and coalition groups work hard prior to com­
mittee markup to help win votes in support of the bill. 
They contact the committee's members in writing, in face­
to-face meetings in Washington and in the members' home 
states and districts. They may also attend "town meetings" 
that a member may hold in his or her district. They may 
write an op-ed piece for a key newspaper, or meet with the 
editorial board of the paper to urge an editorial commen­
tary in favor of the legislation. They may take out an ad in 
a district or statewide newspaper urging support for the bill, 
or take out an ad in a news publication read widely by 
members of Congress in Washington. The latter tactic is 
usually employed prior to a debate on a floor vote that is 
expected to be controversial. 

Most bills are not enacted as "stand-alone" bills, but 
are incorporated as amendments into other bills that are 
considered "must-do" or likely to move bills. The Trauma 

Care Systems Planning and Development Act was a good 
example of a stand-alone bill that gradually built up good 
support in both houses of Congress until it was taken up on 
the floor of both houses under rules that prohibited any 
amendments. This is known as being taken up under "sus­
pension of the rules" in the House and under "unanimous 
consent" in the Senate. 

The Access to Emergency Medical Services Act is a 
good example of a bill being wrapped into the larger Bal­
anced Budget Act of 1 997 as an amendment during markup 
(vote) in the Ways and Means Committee in the House 
and the Finance Committee in the Senate. It then became 
a section within the larger bill and that helped ensure pas­
sage since the Balanced Budget Act was considered "must­
do" legislation. 

The Floor Vote 
The floor debate on a bill proceeds differently in the House 
than it does in the Senate. Because the House has 435 
members, it must operate according to rules for debate, 
which are decided by the Rules Committee once a bill has 
passed the committee stage. Most typically, debate is lim­
ited to two hours, and amendments are limited to those 
ruled in order as germane to the bill and that meet ther 
requirements. Thi step in the process makes the ules 
Committee very powerful. A bill can be defeated by a ules 
Committee vote to allow any and all amendments, k own 
as an "open rule." Alternatively, an effort to shape a bill to 
be more favorable to a specific interest by amendme t can 
be defeated if the Rules Committee decides the amend­
ment is not germane or does not meet some other specifica­
tion. 

The Senate, with only 100 members, operates more 
freely. Debate is not limited, and germaneness is not a cri­
terion for prohibiting amendments, except in relation to 
budget bills. A senator can effectively defeat a measure 
through filibuster, that is, by never ceasing debate on a bill 
so that nothing can be voted on and accomplished. Sixty 
votes are needed to end a filibuster, known as a c loture 
vote. Many controversial measures are prevented fr m re­
ceiving floor consideration when a senator threatens a fili­
buster and a cloture vote is taken and fails. The measure 
then may die, or, as often happens, negotiations to amend 
the measure so that it is acceptable to the objecting sena­
tor, as well as a majority of the senate, occurs and the mea­
sure is brought to the floor. 

Other arcane Senate rules can interfere with a floor 
vote. The trauma Care Systems Planning and Develop­
ment Act lost at the very end of the l OOth Congress when 
a senator registered an anonymous objection with the Ma­
jority Leader to bringing the bill to the floor under unani­
mous consent. Since time was running out at the end of the 
lOOth Congress and the Majority Leader had only limited 
floor time left to pass a number of must do bills, any smaller 
measures would be considered only under unanimo s con-



sent, or without debate or amendment. Any senator can 
object to having a measure brought to the floor under 
unanimous consent and can do so anonymously so that 
advocacy groups cannot apply pressure. Trauma care advo­
cacy groups did their best to discover which senator was ob­
jecting to the Trauma Care Systems Planning and Devel­
opment Act in an effort to work out his or her concerns so 
that the bill could be brought to the floor and passed. How­
ever, the efforts failed and, after two .years of work, the bill 
died. 

Trauma care advocacy groups, and their congressional 
sponsors, started over in the lO l st Congress and were suc­
cessful. The bill was signed into law by President Bush on 
November 16 ,  1 990, j ust before the end of the lO l st Con­
gress, and just before the President left for Saudi Arabia to 
join the Gulf War troops for Thanksgiving. It is not at all 
unusual for a bill to take four to six years or longer to be en­
acted. The Access to Emergency Medical Services Act 
took three years; the Traumatic Brain Inj ury Act took four 
years; and the Brady Act requiring background checks for 
those purchasing handguns, took nearly six years. 

CURRENT TRAUMA-RELATED 
LEGISLATIVE ISSUES 

The Coalition for American Trauma Care, whose mission 
is to improve trauma and burn care through improved care 
delivery systems, prevention, research, and by protecting 
reimbursement for appropriately delivered services, imple­
ments its mission primarily through public policy advocacy. 
The Coalition provides ongoing support for adequate an­
nual appropriations for a number of trauma and burn pro­
grams such as the National Center for Injury Control at the 
Centers for Disease Control and Prevention (CDC);  the 
Prevention Health/Health Services Block Grant, which 
provides the single largest source of federal funding to 
states for basic emergency medical services programs; the 
Children's Emergency Medical Services Program; the Trau­
matic Brain Injury Act; the NIH; and the Agency for 
Health Care Policy and Research. Both of the latter agen­
cies fund a number of trauma- and bum-related research ef­
forts. 

The Coalition was very active throughout the legisla­
tive process to enact the Balanced Budget Act of 1 997 .  
The Coalition supported inclusion of the Access to Emer­
gency Medical Services Act into the Budget Act. It also 
worked to limit proposed cuts in programs that provide 
critical support for trauma and burn centers: Medicare and 
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Medicaid Disproportionate Share hospital payments; Grad­
uate Medical Education funding; and the reimbursement 
structure for burn centers that have opted for exemption as 
rehabilitation units under the Medicare Prospective Pay­
ment System. All of these issues are ongoing and of contin­
uous concern to trauma and burn care professionals. 

The Coalition is working to increase attention to 
trauma care systems within the CDC, trauma and burn care 
research and research training grants within the NIH, and 
trauma systems research within the Agency for Health 
Care Policy and Research. The Coalition is also working to 
strengthen support for clinical research at the NIH, which 
has declined significantly over the past decade. 

Other legislative issues the Coalition for American 
Trauma Care is actively pursuing are a number of highway 
safety issues, such as incentives to states to lower the legal 
limit for blood alcohol content to .08, incentives to states 
to adopt primary enforcement of seat belt laws, and a freeze 
on truck size and weight. The Coalition is also leading an 
effort to obtain federal funding support for the Highway 
Emergency Lifesaving Program (HELP) . HELP is a research 
project that would develop and test a system to improve pa­
tient outcomes as a function of timely notification of emer­
gency response systems using automatic crash notification 
devices in cars. 

Finally, the Coalition is working with the Department 
of Defense to help ensure a profile for trauma training and 
research issues that could be of benefit in both civilian and 
military environments. 

There are other organizations that work on trauma 
and burn care legislative issues, such as the American 
Trauma Society (ATS) and the American College of Sur­
geons (ACS) .  These organizations have their own particu­
lar focus such as primary injury prevention in the case of 
the A TS and reimbursement issues for surgeons in the case 
of the ACS. However, all these organizations usually sup­
port each other's efforts where their interests overlap. 

SUMMARY 

This chapter has attempted to familiarize the reader with 
the legislative process at the federal level of government 
using trauma-related issues as specific case examples. Since 
a great deal of the cases and consequences of severe injury 
is governed by the public policy process, it is important 
that trauma and burn care professionals understand how it 
works so they can be effective in positively impacting out­
comes for the patients they treat. 
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Commentary • Christoph R. Kaufmann 

This chapter should be mandatory reading for all trauma 
care professionals and other trauma care advocates, as we 
have failed to secure lasting trauma care system federal leg­
islation in the United States to date. This chapter provides 
a detailed description of how Congress is structured and, 
more importantly, how legislation is enacted. 

In order to better understand the importance of this 
chapter, it is instructive to review what has and what has 
not happened at the federal level regarding trauma care sys­
tem issues over the past 40-plus years. Some of the earliest 
federal trauma initiatives dealt with traffic safety issues. 
The Federal Highway Safety Act of 1 956 directed that in­
quiry be made into possible federal actions to improve 
highway safety. During his presidential campaign of 1 960, 
John F. Kennedy declared, "Traffic accidents constitute 
one of the greatest, perhaps the greatest, of the nation's 
public health problems." The Highway Safety Act of 1 966 
and the National Traffic and Motor Safety Act were early 
congressional efforts to implement trauma prevention by 
requiring states to conform to national highway safety stan­
dards and to establish the National Highway Traffic Safety 
Administration (NHTSA) .  In 1 966, the National Acad­
emy of sciences (NAS) released the seminal report "Acci­
dental Death and Disability: The Neglected Disease of 
Modem Society" documenting the magnitude of injury and 
the deficiencies in public awareness, training, transport, 
communications, standards of care, hospital services, and 
research. In the 1 970s, the NAS performed an updated re­
view of emergency medical services (EMS) activities and 
recommended a coordinated federal effort to implement 
comprehensive emergency care. 

These NAS recommendations attracted adequate at­
tention and spurred Congress to pass the first federal legis­
lation ( in 1973 )  to develop EMS systems in the United 
States. This legislation established 1 5  basic component re­
quirements for all EMS systems and authorized federal 
funding for planning, establishing, and evaluating systems 
that met those requirements. Between 1 974 and 1 98 1 ,  the 
federal government allocated more than $308 million to 
develop regional EMS systems. This program was repealed 
in the Omnibus Budget Reconciliation Act of 198 1  with 
the expectation that the Preventive Health and Human 
Services (PHHS) Block Grant Program would be used by 
states to continue to develop and implement EMS and 
trauma care systems. 

Trauma system development nearly stopped under the 
block grant mechanism as the proportion of the PHHS dol­
lars states elected to spend on EMS activities declined sub­
stantially during the 1 980s. In 1 98 1 ,  the PHHS Block 
Grant appropriation was $89 million, of which $30 million 

was spent for EMS/trauma acttvltles. By the end of the 
decade ( 1 989) ,  although the total amount of the block 
grant remained at $89 million, the amount spent by the 
states on EMS/trauma activities had decreased to $ 1 2 .9 
million. During this period, many early trauma system de­
velopment activities lost momentum. 

In 1 985,  the National Research Council published a 
follow-up report to the 1 966 NAS white paper. This report, 
"Injury in America: A Continuing Public Health Problem," 
found that serious inadequacies existed in the understand­
ing and approach to injury as a public health problem and 
that state leadership in EMS and trauma care did not pro­
vide an adequate level of system development. The report 
concluded that insufficient progress had been made in in­
jury control since the 1 966 paper. Because of this 1 985 re­
port, a General Accounting Office (GAO) investigation 
was launched by U.S. Senators Alan Cranston and Ed vard 
Kennedy (authors of the original 1 973 EMS systems law) .  
In 1 986, the GAO reported that trauma care system devel­
opment had stalled in the absence of federal guidance, 
which had proven so effective and important in the 1 970s. 
In an effort to revitalize trauma system planning and devel­
opment and abate erosion of existing systems, the Trauma 
Care Systems Planning and Development Act of 1 99 was 
enacted. 

The Trauma Care Systems Planning and Development 
Act of 1990, Public Law 1 1 -590, added Title XII  to the 
Public Health Service Act. Title XII promoted the estab­
lishment of organized systems of trauma care through the 
Division of Trauma and Emergency Medical Sy terns 
(DTEMS) program office in the Health Resources and Ser­
vices Administration, U .S. Public Health Service, Depart­
ment of Health and Human Services. During the three fed­
eral fiscal years (FY) 1 992, 1 993, and 1 994, 4 1  state and 
the District of Columbia received a total of $ 1 1 .3 million in 
state grant awards to develop and improve their trauma sys­
tems. Fourteen grants totaling $ 1 .4 million were awarded to 
public and nonprofit private organizations for project that 
focused on improving the availability and quality of emer­
gency medical services and trauma care in rural areas. Six 
states received $3 74,000 in special initiatives grants to im­
prove 9- 1 - 1  emergency telephone coverage. Three states re­
ceived grants totaling $ 1 89,000 to address violence issues 
related to trauma and EMS. A Model Trauma Care S stem 
Plan was created, which serves as a blueprint for states to 
use in developing their trauma care systems. A draft Trauma 
Care System Evaluation Protocol was also developed. A 
1 995 GAO study (GAO/HEHS-95- 105R) had no negative 
findings and confinned that the DTEMS program was eet­
ing all the requirements of the legislation. 



Despite the obvious successes of the DTEMS trauma 
program, the new Congress in 1 995 elected to include the 
trauma program as one of the programs listed for recission 
of funds as a federal cost-cutting measure. Strong efforts to 
save the program from the budget axe failed. There were 
several reasons for both the initial recission of program 
funds and the inability of involved groups to restore the 
FY 1 995 funding. The most important of these reasons is 
that trauma is not widely appreciated to be a public health 
crisis. Because of this, we have failed to capture the emo­
tions of the U.S. populace and develop a broad and ade­
quate constituency, although other important public health 
problems have captured the hearts of Americans and have 
large and lasting federal financial support today. 

Many organizations worked in a diligent and vigorous 
manner to save the DTEMS program. Among these propo­
nents were the Coalition for American Trauma Care, the 
American College of Surgeons, the American Trauma So­
ciety, and the National Association of State EMS Direc­
tors. In the end, because of the tremendous pressure to re­
duce federal expenditures and the relatively small amount 
of dollars going to any one state, not one U.S. senator nor 
representative could be identified who would "go to the 
mat" for the trauma program, and the program was closed. 
It should be noted here that federal programs depend on 
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advocates and advocacy groups to support ongoing annual 
appropriation, because federal employees are not them­
selves legally permitted to commit time and resources to 
lobby for continuation of a program. 

Many federal programs involved in trauma care and in­
jury prevention remain very active and productive today, in­
cluding the NHTSA, CDC, NIH, Maternal and Child 
Health, and the Agency for Health Care Policy and Re­
search. None of these programs are specifically tasked with 
improving the quality of and access to trauma care systems 
across the United States, but new legislation has already been 
drafted to enable the federal government to again commit re­
sources specifically towards trauma system development. 

A broad constituency having knowledge of legislative 
issues in trauma is the best hope for future passage of a suc­
cessful and long-lasting federal initiative to develop a net­
work of interconnecting trauma care systems across the 
United States. Today is the appropriate point in time for 
interested national and local trauma care advocacy groups, 
trauma care provides, injury-prevention specialists, and 
EMS system administrators to bring trauma to the fore as 
the leading public health crisis of our time: A concerted ef­
fort utilizing federal legislative processes is the ideal 
method to achieve a lasting and constantly improving na­
tionwide trauma care system. 





Index 

A 
AAP (aspiration-associated pneumonia), 

360-362 
AAST. See American Association for Surgery 

of Trauma 
ABA (American Bum Association) ,  1 6  
Abbreviated Injury Scale (AIS) 

!CD codes and, 69 
predictive value, 1 208 
in traumatic brain injury, 383 
vs. 1ss, 7 1-72, 7 lf, nf 

ABC's, 154 
Abdomen 

distention, from enteral feeding, 1394 
injuries. See Abdominal injuries; Abdominal 

vascular injuries 
multiple organ procurement, technique for, 

1 1 82-1 1 83 ,  1 1 83[ 
physical examination, 163-164 

Abdominal aorta, suprarenal injuries, 787-790, 
790t, 79 1 t  

Abdominal arteries, damage control operations, 
9 1 3-9 14, 9 1 4[ 

Abdominal compartment syndrome 
acute renal failure and, 1 349 
alternative closure of incisions, 9 1 6  
classification, 9 1 7 , 9 1 7t 
definition of, 9 1 6  
intra-abdominal pressure in, 9 1 6, 9 1 6t 
release, 925 

Abdominal injuries. See also s/Jecific abdominal 
organs 

abscess, 356-358, 357[, 358f 
anesthesia, 343 
from blunt trauma, 583, 598f 

diagnosis of, 589-594, 59 lf, 592f 
diagnostic imaging of, 270-272,  27 1[, 

272t ,  2 73[ 
damage control operations, 910-9 1 5 , 

9 1  lf-9 1 5[ 
diagnosis 

computed tomography, 587-588, 59 1 ,  5 9 lf 
diagnostic laparoscopy, 593-594 
diagnostic peritoneal lavage, 586-587, 

591 

in hemodynamic stability, 590-5 9 1 ,  598f, 
599 

in hemodynamic unsrability, 590, 598f, 
599 

laparoscopy, 588, 589, 589t 
in marginal stability, 590 
physical examination, 585-586 
timely/accurate, significance of, 583-584, 

584t 
ultrasonography, 588, 5 9 1 ,  593 

evaluation 
in pelvic fracture, 8 1 5-816 ,  8 1 6t 
in pregnancy, 889, 889f 

historical information, 1 63 
incidence, 584-585, 585t, 586f 
pattern, 584-585, 585t 
pediatric, 1083-1088 
from penetrating trauma, 149-1 50, 583, 594 

diagnostic laparoscopy, 595-596, 597 
diagnostic peritoneal lavage, 595, 596t, 

597 
exploration, 7 14 
gunshot wounds, 596-597 
local wound exploration, 594-595 
observation, 594-595 ,  597 
stab wounds, 594 
ultrasonography, 596 

in pregnancy. See Pregnancy, abdominal 
injuries 

prehospiral care, 1 20 
reconstructive surgery, 1 1 93 
vascular. See Abdominal vascular injuries 

Abdominal Trauma Index (AT!) 
advantages/disadvantages, 759 
nutritional support and, 1 3 75-1377,  1377[, 

1 378t 
scoring method, 72 

Abdominal vascular injuries 
d iagnosis, 784-785, 785[, 785t 
historical aspects, 783 
incidence, 783 
initial management, 785-786 
operative management 

adjunctive therapy, 800-801 ,  80l t  
complications, 801 

draping for, 786 
general principles of, 786-787 
hypothermia prevention for, 786 
incisions for, 786 
midline inframesocolic area, 792-795, 

793[, 793t,  794[, 794t, 795t 
midline supramesocolic area, 7877-788, 

790-792, 789[-79 lf, 790t-792t 
pelvic retroperitoneum, 797-799, 797[, 

798[ 
porra hepatis, 799-800 
upper lateral retroperitoneum, 795-797, 

796[, 797[ 
pathophysiology, 784 
severity classification, 787, 788t 
terminology, 783 
venous, damage control operations, 914  

Abscess 
abdominal, 3 56-358, 357[ 
formation, after pancreatic injury, 755 
intra-abdominal, postoperative, 667, 

668f 
liver injuries, 644, 645[ 
lung, 539-540, 540[ 

Absorbable meshes, 92 1-923, 92 1[, 922[ 
Accidental Death and Disability : The Neglected 

Disease of Modern Society , 16  
Acetabular fractures, 988-989, 989[ 
Acid bums, of eye, 406-407, 407t 
Acidemia 

damage control operations for, 909, 910t 
of shock, 201 

Acidosis 
from blood/blood product transfusion, 

240-24 1 
definition of, 1 99 
metabolic, clinical measures of, 200-201 ,  

20l t  
respiratory, treatment of, 201-202 _ 

of shock, pathophysiology of, 1 99-200 
treatment, 201-202 

ACSCOT. See American College of Surgeons 
Committee on Trauma 

ACTH ( adrenocorticotropic hormone) ,  220 
Acute care facilities, in trauma care system, 61 

1 481 



1482 INDEX 

Acure Physiology and Chronic Health 
Evaluation System (APACHE), 
70-7 1 ,  1 234, 1 23 5 t  

Acute renal failure (ARF) 
cardiovascular effects, 1350 
definition of, 1 341-1342 
diagnosis, 1350, 135 lf  
differential diagnosis, 13 50, 1352-1353 
hematologic abnormalities, 1350 
incidence, 1 342 
infections and, 1350 
intrinsic, 1345 
kidney-drug interactions, 1 3 6 1 ,  1 362t 
management 

acid-base abnormalities, 1358 
biocompatible membranes, 1359 
continuous renal replacement therapy, 

1 3 59-1360, 1360f 
diuretics, 1 3 5 5- 1 3 56 
dobutamine, 1355  
dopamine, 1354-1355  
eliminating nephrotoxic agents and, 1 3 56 
experimental approaches, 1361-1364 
hyperkalemia, 1356 
hypocalcemia, 1 3 56 
nutritional, 1360-1 3 6 1  
nutritional support, 1 386-1387 
oxygen delivery, optimizing, 1353- 1 3 5 5  
renal perfusion, optimizing, 1 3 53-1355 
renal replacement, 1358-1359 
sodium, 1 356-1 3 58, 1357[ 

outcomes, 1 364 
pathophysiology, 1 344-1347, 1344t, 1346t 
prevention, 1350 
risk factors, 1 34 2 
syndromes 

abdominal compartment, 1 349 
aminoglycoside nephrotoxicity, 

1 347-1 348 
contrast-induced nephropathy, 1 348 
NSAID nephropathy, 1 349 
pigment-induced nephropathy, 1 348-1349 
polyene macrolide nephrotoxicity, 1348 
sepsis, 1 349-1350 

vs . obstruction, 1 350, 1352  
vs . prerenal dysfunction, 1 352-1 353,  1 3 5 2t 

Acute tubular necrosis (A TN ) 
definition of, 1341-1342 
pathophysiology, 1 345-134 7,  1346t 

ACV (assist mode ventilation), 1 242 
Addison's disease, 2 2 1  
Adenosine triphosphate (ATP) 

aerobic synthesis, 1 287 
depletion, in ischemia-perfusion injury, 1 346 

ADH (antidiuretic hormone) ,  1387-1388 
Adrenal gland 

exhaustion, 2 2 1  
hemorrhage, 2 2 1  
injury, computed tomography of, 280 
insufficiency 

primary, 220-2 2 1  
secondary, 2 2 1  
shock of, 220-22 1  

Adrenocorticotropic hormone (ACTH),  220 
Adult respiratory distress syndrome (ARDS) 

biological markers, 1 3 1 4- 1 3 1 6  

cardiopulmonary hemodynamics, 1 3 1 8-13 19, 
1 3 1 8f 

computed tomography, 1 3 1 7 , 1 3 1 8[ 
definition of, 13 10-13 1 2, 1 3 l l t ,  1 3 1 2t ,  

1 430 
diagnosis, 1 3 1 9-1320, 1 3 1 9t 
epidemiology, 1 3 1 0  
fa t  embolism syndrome and, 1443-1445 
future research directions, 1 3 3 1  
infection surveillance/management, 

1 330-1331  
infectious models, 1428, 1 428[, 1429[ 
inflammatory models, 1 428-1429, 1 429[ 
laboratory predictors, 1 3 1 1 ,  1 3 1 1  t 
management, 1320 

extracorporeal life support, 1326-1327 
fluid therapy, 1 3 20 
hemodynamic support, 1 3 20-13 2 1  
high-frequency mechanical ventilation, 

1326 
mechanical ventilation, 1321 ,  1322t  
nutritional support, 1330 
partial liquid ventilation, 1327  
permissive hypercapnia, 1 323-13 24 
pharmacologic, 1 327-1330, 1 330t 
positive end-expiratory pressure, 

1 3 2 1-1323 
tracheal gas insuff!ation for, 1326 
tracheostomy, 1327 

mortality rates, 1309 
multiple-organ failure and, 1 309 
outcomes, 133 1 
pathogenesis, 1 3 1 2-13 14, 1 3 1 4[ 
pathology, 1 3 1 2  
pathophysiology 

gas exchange, 1 3 1  7 
pulmonary edema, 1 3 1 6-1 3 1 7  
pulmonary mechanics, 1 3 1 7- 1 3 1 8, 1 3 1 8[, 

1 3 19f 
permissive hypercapnia, 1323-1324 
pharmacotherapy, 1327-1330, 1330t 
risk factors, 1 3 10, 1 3 1  Ot 
severity, lung injury score and, 1 3 1 1-1 3 1 2, 

1 3 1  l t  
terminology, 1 309 

Advanced life support (ALS), 1 1 1 ,  1 1 8 
Advanced Trauma Life Support (ATLS) ,  104 

airway control, 1 7 1 ,  l 72f 
course, 1 53 
development of, 1 5  

AECC (American-European consensus 

Conference), 1 3 1 2 , 1 3 1 2 t  
AEDs (automatic external defibrillators) ,  1 1 7  
Aeromedical evacuation, historical aspects, 

1 04 
Aeromedical units, for patient transport, 

1 1 8-1 19 
AFE (amniotic fluid embolism), 894 
Afterload, cardiac output and, 1 289, 1 290[, 

1 29 1 ,  1 29 1[ 
Age/aging 

causes of death and, 22 ,  23f 
comorbidity and, 1 208 
injury patterns and, 24, 26, 25f 
physiology, comorbidity and, 1 100-1 106, 

l l OOt, l lO l t  

spinal c r d  injury, 451  
triage decision-making and, 84 
of victim, mortality and, 1 28 

Agent, in epidemiologic framework, 2 1  
Airbags 

deployment, 1 4 1 ,  14 lf 
gases in, 1 40 
motor vehicle-related injuries and, 32  

Air embolism 

bronchovenous, emergency department 
thoracotomy for, 246 

from penetrating trauma, 53 2 
systemic, 5 7 6, 5 7 6f 

Air leaks, persistent, after chest trauma, 53 7 
Air transport, for interhospital transfer, 93 
Air ventriculography, head injury, 385 
Airway 

assessment, pediatric trauma, 1076-1078, 
1076t 

compromise, signs of, 1 54, 1 5 5  
definitive 

indicat ions for, 1 58 
types of, 158  

difficult 
algorithm for, 3 1 6f 
definition of, 3 14, 3 1 5f 

laryngeal mask, 1 75 ,  l 74f 
management 

in pediatric trauma, 1084 
management/control, 1 58-1 59 

advanced, 1 1 6 
algorithm for, 1 7 1 ,  1 72f 
anesthesia and, 3 1 4-3 1 7 , 3 1 5f, 3 1 6f 
in apneic patient, 1 58 
basic, 1 1 6  
cardiopulmonary bypass for, 1 86 
with cervical spine precautions, 192  
endotracheal intubation. See Endotracheal 

intubation 

equipment for, 1 16,  1 92-193 
esophageal-tracheal combitube, 1 75 ,  

l 76f 
hypnotic analgesics for, 182  
o f  intoxicated patient, 1 7 1  
laryng tracheal injury, 1 8 1  
i n  maxillofacial trauma, 1 80-1 8 1  
i n  penetrating neck trauma, 438--439 
prehospiral care controversies, 1 2 1- 1 2 2  
problems in, 1 5 5  
i n  spinal trauma, 455 
in suspected cervical spine injury, 

1 72-1 73 
techniques for, 1 92-1 93 
tracheobronchial disruption, 1 8 1-182 
in tracheobronchial injury, 5 1 6-5 1 7  
i n  unconscious patient, 1 58 
without intubation, 1 73 ,  1 75 

obstruction 
end-tidal carbon dioxide, 324, 325f 
evaluation of, 1 7  l 
signs of, 1 54-1 5 5  
stages of, l 73t  

oropharyngeal, 1 58, 173 
primary survey, with cervical spine 

protection, 1 54-1 5 5  
rewarming, 1 1 5 7- 1 1 58 



surgical, 159 ,  1 83 
by cricothyroidoromy, 183-185,  1 84r 
by tracheosromy, 1 85-186 

upper 
appearance, classification of, 3 1 4-3 1 5 , 

3 1 6f 
thermal injury ro, 182 

AIS.  See Abbreviated Injury Scale 
AIS-Extremity Score, 73 
Alcohol. See also Alcohol abuse 

intentional injuries and, 51 -52 
inroxication 

airway control and, 1 7 1  
coagulation defects, 1 272t ,  1 274 
hemorrhagic shock and, 223 

motor vehicle-related injuries and, 32 
usage, in pregnancy, 896 
withdrawal syndromes, shock and, 223 

Alcohol abuse 
adverse effects 

clinical, 1060-1061 ,  106 l t  
experimental, 1 060 

injuries related ro, 1 072-1 073 
legal aspects of drunk driving, 1 063-1064 
metabolic problems from, I 062-1063, 

1062t 
outcome effects, 1 06 1-1062 
postinjury challenge, 1 063 
problem, magnitude of, 1059-1060, 1 059t 
withdrawal "symproms, 1062-1 063 , 1062t 

Alkali burns, of eye, 406, 407, 406f, 407t 
Allen test, 934, 936 
ALS ( advanced life support) ,  l l l 
Alveolar damage, 13 l 2 
Alveolar ridge fractures, 429 
Ambulance service 

aeromedical, 1 1 8-1 1 9  
i n  ALS response, 1 1 2  
equipment, l 1 5  
hisrorical aspects, 103-104 
personnel, training course for, 104 

Ambulation, early, after vascular trauma, 
1040-104 1 ,  1 04 l t  

American Association for Surgery of Trauma 
(AAST) 

description, 1 5  
organ injury scale 

abdominal vascular, 787, 788t 
colon, 768-769, 769t 
diaphragm, 622, 622t 
duodenum, 74 1-742, 742t 
heart, 5 50, 5 5 l c  
kidney, 842, 844t 
liver, 59 1-592, 59 lf, 592f, 636, 636t 
ovary, 900t 
pancreas, 749, 749t 
rectum, 775,  775t 
spleen, 694, 694t 
ureter, 842, 844t 
uterus, 900t 
vagina, 900t 
vulva, 900t 

American Burn Association (ABA), 1 6  
American College o f  Emergency Physicians 

(ACEP), 59 
American College of Surgeons (ACS),  81 

Committee on Trauma, 1 5  
Field Triage System, 85, 87, 86f 

American College of Surgeons Committee on 
Trauma (ACSCOT) 

ATLS course. See Advanced Trauma Life 
Support 

Consultations for Trauma Systems , 62 
Essenrial Equipment Lise for Ambulances , 1 1 5  
trauma systems development, 59 

American-European Consensus Conference 
(AECC), 1 3 1 2 ,  l 3 1 2c 

American Society of Anesthesiologists (ASA) 
anesthesia moniroring standards, 3 1 8-3 19 ,  

3 1 9t 
physical status classification, 3 13 ,  3 1 3 t  

American Trauma Society, 15-16  
Aminoglycoside nephroroxicity, 1 347-1 348 
Ammerman halo orthosis, 455 
Amniotic fluid embolism (AFE), 894 
Amniotic sac rupture, 885 
Amphotericin roxicity, 1 348 
Ampicillin/sulbactam, for acute perironitis, 

355t  
AMPLE, 165 
Amputation 

fingertip, 978-979 
hand, 977-978 
immediate, 1027-1028, 1 028f, 1029f 
lower extremity, vs. salvage, 983-984 

Amputee, rehabilitation for, 1 206 
Amrinone, for myocardial dysfunction, 

1 293-1294 
Amylase, in pancreatic trauma, 746-747, 747t, 

751  
Anabolic agents, in trauma patients, 1400- 1 401 
Analgesia 

in intensive care unit 
challenges of, 1 248 
choice of parenteral opioids for, 

1 248- 1 2 50, l 249t 
regional, in blunt trauma, l 252  

Anal injuries, 779, 779f 
Analytic epidemiology, 21  
Anaphylactic shock, 224 
Anaphylaxis treatment, for insect bites, I l33t  
Anastomosis, small bowel, 729-730, 729f 
Anaromic injury criteria, for interhospital 

transfer, 9 1  
Anaromic Profile (AP), 7 2 ,  7 l t  
Andy Gump fracture, 1 80 
Anemia of pregnancy, 88 1 
Anesthesia 

abdominal injury, 343 
airway management and, 3 1 4-3 1 7 ,  3 1 5f, 

3 1 6f 
assessment 

initial, 3 1 3 ,  3 l3 t  
physical, 3 1 3-3 1 4  

endotracheal intubation, confirmation of, 
3 1 7  

extubation, 3 1 7-3 18 
general 

advantages of, 329, 331 t 
maintenance of, 333-334 
risks of, 331 t 
srress response and, 329-330 

moniroring 
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blood pressure, 3 19-3 2 1 ,  320f 
electrocardiography, 326-327 ,  327f 
expired gases, 323-324, 326, 

323f-326f 
machine alarms for, 328 
pulse oximetry for, 32 1-323,  32 lf, 

322f 
standards for, 3 1 8-3 19,  3 19t 
temperature, 3 1 8-3 19 ,  3 19t 

neuromuscular blocking agents for. See 
Neuromuscular blocking agents 

orthopedic injury, 343-344 
postintubation cardiovascular instability, 

3 1 8  
regional 

advantages of, 329, 330, 3 3 l t  
in blunt trauma, 1 252  
hisrorical aspects of, 329  
risks of, 330-3 3 1 ,  3 3 l t  

risk, 3 1 1-3 1 3 ,  3 1 2f 
adverse effects, 3 1 2-3 1 3 ,  3 1 2t 
perioperative death, 3 1 1 ,  3 1 2t 

for spinal cord injury, 339-340 
technique, selection of, 328-3 3 1 ,  33 l t  
thoracic injury, 340-343, 3 4  lf 
in traumatic brain it1jury, 33 7-339 
tube changing, 3 1 7-3 18 ,  3 1 8f 

Anesthetic agents 
choice, 33 1-334, 3 3 l t  

for spinal cord injury, 340 
for traumatic brain injury, 338-339 

dosage range, 332t 
local, dosages for, 33 l t  

Angiographic embolization, open pelvic 
fracture, 82 7 

Angiography 
abdominal, with intervention, 299-303, 

300f, 30lf 
blunt trauma, 263 
diagnostic applications, 293-294 
embolic materials, 295, 297-298, 296t, 298f 
equipment, 294 
hemorrhage signs 

abrupt cut off of vessel, 294 
arteriovenous fistula, 294-295, 296f 
extravasation, 294, 294f 
pseudoaneurysm, 294, 295f 

liver injuries, 642 
personnel, 294 
selective emboli?ation, for pelvic fracture, 

820-822, 82 lf, 822t 
splenic injury, 692, 692[ 
thoracic great vessel injuries, 581  
vascular extremity injuries, 302-303 

Angioplasty, 297-298 
Ankle injuries 

dislocations, 999-1000 
fractures, 999-1000 
ligamenrous, 1000, 1002 
malleolar fractures, 1000 
pilon fractures, 1 000, 1 00 1[ 

Anorectal injury, 862 
ANP (atrial natriuretic peptide), ! 363 
Anterior cord syndrome, 454 
Anthrax, terrorist usage of, l 223t 
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Antibiotic prophylaxis 
acute peritonitis, 3 5 5 ,  355t  
burn injuries, 1 1 44-1 1 45 

central nervous system infection, 365 
chest tube-associated infections, 359 
in head injury, 393 
historical aspects, 1 3  
human bites, 1 1 26 
intracranial infection, 393 
microbial gastrointestinal translocation, 

364-365 

open fracture wounds, 352 

surgical wound infections, 353 

rube rhoracostomy, 538-539 
upper extremity open wounds, 93 7 
wound management, 3 50, 1 1 24 

Anticoagulants, for blood/blood products, 233 
Anticonvulsants, prophylaxis, in head injury, 

393 
Antidiuretic hormone (ADH), 1 387-1 388 
Antiseptics, historical aspects, 1 2 1 2  
Antivenin therapy, 1 1 3 1 - 1 1 3 2  

Anxiolysis, i n  intensive care unit, 1 250-- 1 25 1 ,  
1 250t 

Aorta injuries 
ascending, 565f, 569 
from blunt trauma, 560, 83 1 
descending thoracic, 5 7 1 -574, 5 7 lf-573f, 

572t  
diagnostic imaging, 264-265, 264[, 265f 
dissection, 560 
with pelvic fracture, 83 1 

transverse arch injury, 569, 569f 
Aortography 

abdominal vascular injury, 785 
thoracic great vessels injuries, 563, 565-566, 

564[, 565f 
for thoracotomy, 480 
traumatic thoracic aorta, 298-299, 298f 

AP (Anatomic Profile) ,  72, 7 1 t  
APACHE (Acute Physiology and Chronic 

Health Evaluation System), 70-7 1 ,  
1 234, 1 235t ,  1 234, 1 235t  

Apnea, airway management and, 1 58 
ARDS. See Adult respiratory distress syndrome 
ARF. See Acute renal failure 
Arterial base deficit, monitoring, 1 23 7  
Arterial line monitoring, 1 23 6  
Arterial-portal venous fisrulae, posorperarive, 

669, 669f 
Arterial trauma. See Peripheral vascular injuries 
Arteries, of hand, 971-972 

Arteriography 
catheter, thoracic great vessels injuries, 563, 

565-566, 564[, 565f 
neck injuries, penetrating, 440 
peripheral vascular injury, 1 02 1- 1 023, 1022[ 
renal trauma, 840[, 841 -842 

Arteriovenous fistula, diagnosis, 1 0 1 5 , 1 0 1 5[ 
Arteriovenous fistula (A VF), angiography, 

294-295, 296[ 
Artificial kidney, h istorical aspects, 9, 1 4  
Ascending aorta, injuries of, 565f, 569 
A Severity Characterization of Trauma 

(ASCOT),  7 5  
Asphyxia, traumatic, 487, 487[ 

Aspiration-associated pneumonia (AAP), 
360--362 

Aspiration pneumonitis, 1 73 

Aspirin therapy, coagulation defects, 
management of, l 272t,  1 273 

Assault 
on elderly, 1 107- 1 1 08 
prevention, 50 

Assessment, initial. See also under specific injuries 
anesthesia, 3 13 ,  3 13t 

definitive care phase of, 1 54 

facial trauma, 4 1 5-4 1 7 ,  4 1 9, 4 1 6[, 4 1 7[ 
preparation, 1 53 - 1 54 

primary survey, 1 54-1 58 
record keeping for, 166-1 67, 1 66f- 1 67f 
re-evaluation, 1 65-166 
resuscitation, 1 58-1 6 1  
secondary survey, 1 54, 1 6 1 - 1 65 

Assist mode ventilation (ACY), 1 242 
AT!. See Abdominal Trauma Index 
Atlanta! fractures, 459 
Atlantoaxial joint l imitations, laryngoscopy 

and, 3 1 5  
A TLS. See Advanced Trauma Life Support 
ATN. See Acute tubular necrosis 
ATP. See Adenosine rriphosphate 
ATP-MgCl2, 1 4 1 5  
Atracurium, for rapid intubation, dosages of, 

334, 335t  
Atrial natriuretic peptide (ANP), 1 363 
AtrioCaval shunts, 66 1 -662, 662[ 
Atriofemoral bypass, pump-assisted, 5 7 1 ,  572t ,  

573f 

Atropine, pediatric dosages, 1076t 
Auscultation, in primary survey, 1 56 
Automatic external defibrillators (AEDs). 1 1 7 
Automobile safety, 44-45 
Autonomy, 1 25 7  

exercise of, 1 258 
Autotransfusion 

disadvantages, 242 
for hemorrhagic shock, 207-208, 208[ 
techniques for, 241-242 

Autotransplantation, splenic, 702-703 
Auto/truck collision, energy exchange in, 

1 3 1- 132,  1 33[ 
Axillary nerve, testing, 938t 
Axonal injury, with endoneurial scarring, 

1 049 
Axonotmesis, isolated, l 049 
Axon transport, 1 048 
Azoremia, diagnosis, 1 352-1 353,  1352t  
Aztreonam, for acute peritonitis, 355t 

Azygos vein injury, 575 

B 
BAC (blood alcohol concentration), 45 
Backboards, for spine immobilization, 1 1 8  
Bacteria, in open fracture wound infections, 

3 5 2-353, 352t  
Bacterial translocation, 1445-1446 
Balloon catheter ramponade, 9 10--9 1 1 ,  91 lf 
Bandages, h istory of, 10 
Barbiturate-induced coma, for ICP reduction, 

390 
Barium enema, diaphragmatic injury, 6 1 4, 6 1 4[ 

Base deficit, 1 298 
Basic life support ( BL ) , 1 1 1 , 1 1 8 
Basic Trauma Life Support ( BTLS), 105,  1 2 4  
Battle casualties 

d ifferences in trauma management, 
1 2 18-1 2 1 9, 1 2 1 8t 

future conflicts, 1 2 1 5- 1 2 1 7 ,  1 2 1 6[ 
historical aspects, 1 2 1 1 - 1 7. 1 3 , 1 2 1 2t ,  1 2 1 3t 
military surgery, unique features of, 1 2 1 9, 

1 120[, 1 22 1[, 1 22 1 t  
preparati n for, 1 2 1 9, 1 222  
recent c nflicts, 1 2 13-1 2 1 4, 1 2 1 3 t ,  l 2 1 4t, 

1 2 1 5[ 

terrorism and, 1 222-1223,  1 225-1 226, 
1 223t, I 224t 

wounds, locations of, 122 l t  
Battle's sign, 1 62 
Beaumont, \Villiam, 7 
Bee stings, 1 1 34 
Beneficence, 1 257 
Benzodiazepines, pham1acology, 333, 

1 2 50- 1 2 5 1 ,  l 250t 

Bera-blocker therapy, for thoracic great vessels 
injuries, 563 

Bicarbonate. See Sodium bicarbonate 
Bicycle 

collisions 
angular impact, 1 4 1 - 1 42 
ejections, 142 
frontal impact, 1 4 1  
"laying bike down," 1 4 2  

safety, Seattle Bicycle Helmet campaign and, 
47-48 

Bile collections, liver injuries, 644, 645[ 

Bile duct injuries, classification, 6 7 1 -672 
Bile tract injuries, treatment, 672 
Biliary-enteric anastomosis, for Roux-en-Y 

cholecystectomy, 673-674, 673f 
Biliary fistulae, posotperative, 667-669 
Biliary stricture, 644, 646, 674 
Biliary system, injury, computed tomography, 

275-276 

Biocomparible membranes, for acute renal 
failure, 1 3 59 

Biological agents, used by terrorists, 1 223,  l 223t 
Biological markers, of adult respiratory distress 

syndrome, 1 3 1 4- 1 3 1 6  
Biomechanics. See Kinematics 
Bite block, 423, 423[ 
Bires 

anaphylaxis treatment, l 1 33t 
car, 1 1 26, l l  26t 

dog, 1 1 26-1 1 27 
human, 1 1 26 
insect, 1 1 33- 1 1 34, l 133t  
marine animal, 1 1 33 
rabies pr phylaxis, 1 1 27 ,  1 1 26t ,  1 1 28t 
snake, 1 1 27, 1 1 29[ 
tetanus prophylaxis, I l 20t 

Bladder inj ury 
computed tomography, 283-284, 283[, 284[ 
dysfunction in spinal cord injury, 464-465 
exrrap ritoneal laceration, 862, 863[ 
incidence, 860 
management algorithm, 865f 
mortality rates, 860 



neurogenic, 1 345 
with pelvic fracture, 832,  832f, 860, 862 
rupture 

computed tomography of, 283-284, 283f, 
284! 

intraperitoneal, 862, 864f 
with pelvic fracture, 832, 833 

Blalock, Alfred, 197 
Blast injuries, 144,  I 224t 
Bleeding. See Hemorrhage 
Bleeding time, normal values, 1 2 70t 
Blood alcohol concentration ( BAC), 45 
Blood components. See Blood products 
Blood loss. See Hemorrhage 

Blood pressure 
abdominal vascular injury, 784, 785t 
control, prehospital care, 1 1 9 
in hemorrhagic shock, 203-204, 204t 
maternal, in pregnancy, 88 1 
mean arterial. See Mean arterial pressure 
monitoring 

invasive or intra-arterial, 3 2 1  
noninvasive, 3 19-3 2 1 ,  320f 

in shock, 1 56-1 5 7  
Blood products 

for coagulopathy of major trauma, 

1 276-1277 ,  1 276! 
complications from, 239-24 1 ,  239t 
contaminated, 239 
for correction of coagulation abnormalities, 

238 
cryoprecipitate, 233,  234f, 234t, 235 
fresh frozen plasma, 234f, 234t, 234-235 
granulocyte concentrates, 23 5 
for hemorrhagic shock, 206-207 
for intravascular volume restoration, 

236-237, 237! 
leukocytes, 233,  234f, 234t 
logistic considerations, 236 
metabolic complications, 240-241 
modified whole blood, 233-234, 234f, 234t 
oxygen-carrying capacity of, 23 7-238 
packed red blood cells, 233, 234f, 234t,  234 
plasma, 233, 234f, 234t 
platelets/platelet concentrates, 233,  234f, 

234t, 235 
solvent and detergent-treated plasma, 235 
transfusion reactions from, 239-240 
transfusion therapy with, 243-244 
types of, 233-236, 234f, 234t 
whole blood, 233, 234f, 234t 

Blood transfusion, 243-244 
for acute renal failure, 1 3 53-1 354 
allogenic, alternatives to,  241-242 
for hemorrhagic shock, 206 
logistic considerations, 236 
massive, dilutional effect of, 1 2 7 5-1 276, 

1 277! 
mobile service, 1 04 
multiple-organ failure and, 1 448-1450, 1 449f 
pediatric, 1080 
for pelvic fracture, 8 1 4  
reactions 

hemolytic, 239-240 
nonhemolytic, 240 

in splenic injury, 695 , 696-697 

of uncrossmatched units, 160 
of uncrossmatched units (universal donor), 

for hemorrhagic shock, 206 
Blood type 

crossmatching and, 236 
universal donor, 236 

Blood urea nitrogen (BUN ) ,  1352 ,  1 385 
Blood volume, in pregnancy, 880-88 1 ,  880t 
BLS (basic life support) ,  1 1 1 , 1 1 8 
Blunt trauma. See also under specific injuries 

blood culture results, 1446, I 446t 
radiologic assessment, 262-263 
regional analgesia/anesthesia for, 1 252 

B-lymphocyte system, postinjury derangements, 
1 4 1 2  

Board for the Study o f  the Severely Wounded, 8 
Boari flap, for ureteral injury, 858, 861f 
Body cavity lavage, for rewarming, 1 1 58 
Body substance isolation, I 05 
Bone 

complications, in spinal cord injury, 
465-466 

shortening, for nerve repair, 1052 
Botallo, Leonardo, 5 
Botulinum toxin, terrorist usage of, 1 223t 
Boutonniere deformity, 976 
Bowditch, Dr. Henry P. ,  7 
Bowel. See also Small bowel injuries 

edema, diffuse, 282 
injury, computed tomography, 280, 282-283, 

281f, 282f 
"shock," 282 

Bowman's space, 1 343 
Brachia! plexus 

anatomy, 1049-1050 
injuries 

diagnosis, 1050 
treatment, 1050 

injury, rehabilitation, 1 207 
Brain death 

formal declaration of, 1 1 80-1 180, I 180t 
organ perfusion for donation, 1 1 79, l I 79t 
physiologic consequences, 1 1 78-1 1 79 

Brain injury. See Traumatic brain injury 
Brain tissue partial pressure of oxygen ( Pbt01) ,  

391 
Breathing 

adjunctive devices, for prehospital care, 
1 1 6-1 1 7  

assessment 
initial, 1 55-156 
pediatric trauma, 1078 

resuscitation, 159-160 
Bridging catheter, urethral, 870, 87 lf 
Bronchopleural fistula, 53 7 
Bronchus injury 

anatomy, 5 1 3-5 14 
from blunt trauma, 5 14, 5 1 4f 
clinical presentation, 5 1 5-5 16 
evaluation, 5 1 6, 5 1 6f 
historical aspects, 5 1 3 
incidence, 5 1 4, 5 1 4f 
management, 5 1 6-519,  5 1 7! 
outcome, 5 1 9-520 
pathophysiology, 5 1 4-5 15  
from penetrating trauma, 5 1 4, 5 1 4f 
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Brooke resuscitation formula, 1 1 40, l l 40t 
Brown-Sequard syndrome, 454 
BTLS (Basic Trauma Life Support) ,  105, 1 24 
Bubonic plague, terrorist usage of, I 223t 
Budd-Chiari syndrome (hepatic venous outflow 

obstruction) ,  646 
Buffers, 200, 202 
Bullard laryngoscope, 1 77 ,  1 85f, 192 
Bullets 

development considerations, 144-145 
development of, 144-146, 1 45f 
Oum Oum-type, 145-146 
energy exchange from, 144, 145f 
exploding, 1 46-148 
fragmentation of, 146 
size/profile of, l 45 
tumble of, 146, 145f 

Bumetanide ( Bumex) ,  for acute renal failure, 
1355  

BUN (blood urea nitrogen) , 1352 ,  1 385 
Bupivacaine, 3 3 1 t , 1 1 2 1 t  
Burn injuries 

chemical, of eye, 406-407, 406f, 407t 
deaths from, 46 
depth, 1 1 38, 1 138t 
elderly and, 1 1 08 
electrical, 1 142 
of female reproductive system, 902 
first-degree, 1 138, I 1 38t 
incidence, 1 13 7 
infection control, 1 144-1 145 
information, useful, 1 65-166 
inhalational, 1 146-1 14  7 
initial care, 1 139- 1 1 42, 1 140t, 1 1 4 1f, 1 14 1 t  
nutritional support, 1 3  79  
organ system management, 1 1 45-1 146 
pathophysiology, 1 1 38-1 139,  I 1 38t, 

I 138f 
in pregnancy, 893 
prevention of, 46 
resuscitation, 1 1 39-1 1 42, 1 140t, I 14 lf, 

I 1 4 l t  
"rule of nines," 1 1 4 1 ,  1 1 4 lf 
second-degree, 1 1 38, 1 138t 
size estimation, 1 1 4 1 ,  l 1 4 1 t  
third-degree, 1 1 38-1 1 39, 1 138t 
treatmem, guidelines, 1 1 3  7 
upper airway, 182  
wound management, 1 1 42-1 144, I 143t 
zones, 1 1 38, 1 1 38f 

BURP maneuver, 1 78 

C. 
CAGE questionnaire, 45 
Calcaneus fracture, 1002, 1003f 
Calcium channel blockers, for acme renal 

failure, 1362-1 363 
Calcium chloride, pediatric dosages, 1076t 
Calcium derangements, after blood product 

transfusion, 240 
Calcium gluconate, pediatric dosages, 1076t 
Calorimetry, indirect, 1 382-1383 
Cannon, Walter, 201 
Cannot Ventilate, Cannot Intubate (CVCl) ,  

3 1 5-3 16 ,  3 1 6f 
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Capnography, for anesrhesia monitoring, 
323-324, 323f-325f 

Carbon dioxide 
derecrion, in inirial assessment, 1 5 8  
end-ridal, 323-324, 324f, 325f 
monitoring, during anesrhesia, 323-324, 

323f, 3 24f 
Carbon dioxide rissue rension, monitoring, 

1 296-1298 
Carboxyhemoglobin, pulse oximerry and, 322 
Cardiac arresr 

end-ridal carbon dioxide, 324, 3 24f 
salvageable posrinjury, 247 

Cardiac contusion 
commorio cordis and, 2 1 8  
diagnosis, 2 1 8  
rrearment, 2 1 8  

Cardiac herniarion, 2 1 7  
Cardiac injuries 

from blunr rrauma, 553  
concussion, 555  
conrusion, 5 5 5  
pericardia!, 5 53-554 
rupwre, 554-555 

diagnosis, 54 7 
diagnosric imaging, 268-269, 269f, 270f 
emergency department rhoracotomy 

indicarions for, 5 50, 5 50t 
lacerarions, repair of, 549, 5 50f 
management 

emergency cenrer, 548, 549f 
prehospiral, 548 
rechnical/logisric considerarions for, 

548-549, 5 5 1 , 550f 
occulr, in hemodynamically srable parient, 

546 
from penetrating trauma, 557  

diagnosis of, 546-548 
echocardiography of, 5 5 7  
eriology of, 545 
historical aspects of, 545 
with multiple injuries, 5 5 7-558 
pathophysiology of, 545-546, 546f 
postoperative complications for, 552-553, 

5 53f 
prognosric factors in, 550-55 1  
sequelae of, 558 
severity of, 550,  550t ,  5 5 l t  
treatment results for, 5 50 

ruprure, 5 54-555 
Cardiac massage, in emergency department 

thoracoromy, 250 
Cardiac output 

dererminants 
afrerload, 1 289, 1 290f, 1 291 , 1 29 1f 
conrractility, 1 289-1 291 , 1 290f, 1 29 1f 
heart rate, 1 29 1  
preload, 1 288-1 289, 1 290f 

pulmonary arterial occlusion pressure and, 
343 

Cardiac parient, definirive care for, 1 1 9 
Cardiac support, temporary mechanical, ED 

thoracotomy and, 255 
Cardiac ramponade 

diagnosis, 2 1 5-2 16 ,  2 1 6f, 342 
diagnostic imaging, 268-269, 269f, 2 70f 

hemodynamic compensation, 2 1 5  
intervention, 1 60-161  
parhophysiology, 2 1 5  
shock in, magniwde of, 2 1 5  
rrearmenr, 2 1 6-2 1 7  

Cardiac troponin l ,  i n  myocardial infarcrion, 

2 1 9  
Cardiogenic shock, parhophysiology, 1 5 7 ,  

2 1 7-2 19 ,  2 1 8f 
cardiac contusion, 2 1 7-2 18 
myocardial infarction, 219  
pre-exisring heart failure, 2 18, 2 1 8f 

Cardiopulmonary assessment, in spinal trauma, 
455 

Cardiopulmonary bypass 

for airway control, 186, 193 
for rhoracoromy, 480 

Cardiopulmonary resuscitation, adjunctive 
devices, 1 1 7  

Cardiotocographic monitoring, in pregnancy 
trauma, 886, 888, 887f 

Cardiovascular drugs, pediarric dosages, 
1076t 

Cardiovascular system. See al.so specific aspects of 
age-related changes, 1 10 1-1 1 02 
failure 

diastolic, 1 294-1 295 
flow-directed pulmonary artery catherer 

for, 1 295-1 296 
historical aspects, 1 287 
intra-aortic balloon pump for, 1 306 
myocardial, 1 291-1 294 
pulmonary artery catheter for, 1306-1 307, 

1306t 
resusci rarion endpoints, oprimal, 

1 298-1299 
tissue capnometry for, 1 296-1 298 

instability, postintubation, 3 18 
manifesrarions, in acute renal failure, 

1350 
monitoring, in intensive care unit, 

1 236-1 240 
physiologic changes, in pregnancy, 880-881 ,  

880t, 881 t  
Carorid artery injury 

from blunr trauma, 44 7 
left, 5 74 I 
from penetrating trauma, 444-445, 444t 
surgical repair, 445 

Carpal bone 
dislocation, 959, 961 ,  962t , 963f, 964f 
dislocarions, 974 
fracture, 959, 959t, 960f-962f 
fractures, 974 

Cat bites, 1 1 26, l l  26t 
Carherer arteriography, rhoracic grear vessels 

injuries, 563, 565-566, 564[, 565f 
Catheterization, percutaneous, 1 60 
Catheter-related sepsis (CRS), 1453 
Catheters 

obsrruction of, vs. acure renal failure, 1 350, 
1352  

pulmonary artery. See Pulmonary arrery 
catheter 

urinary, 161  
Carrell maneuver, 725,  725f, 726f 

Cavitarion 
energy exchange and, 1 29, 130f 
from penetraring injuries, 144-146, 145f 

CA VR (conrinuous arteriovenous rewarming 
device), 923 

CBF. See Cerebral blood flow 

CCK-PZ (cholecystokinin pancretozymin), 749 
CD1 l /CD18 receptor, 1 3 1 6  
Cefotetan, for acute peritonitis, 3 5 5 t  
Cefoxirin, for acute peritonitis, 3 5 5 t  
Cefrizoxime, for acure peritoniris, 355t  
Celiac axis ligation, 790 
Celiotomy 

enteral feeding, 1 390-1392 ,  1 3 9 1 t  
hematomas ar, 669-670 
nutritional support, 1 3 7 7  

Central cord syndrome, 454 
Central nervous system 

age-relared changes, 1 103 
infections, prevention of, 365-366 
pediatric trauma, 1081-1083 
physiol gic changes, in pregnancy, 883, 80t 

Central tendon 
anatomy, 605, 605f 
incisions, 606 

Central venous catherer, infecrions, 

1 254-1 25 5, 1 254t, 1 255f 
Central venous pressure (CVP) 

in cardiac ramponade, 2 1 6  
i n  intravascular volume expansion, 2 1 9  

Centrifugal pump, for rhoracotomy, 480 
Cerebral angiography, head injury, 385 
Cerebral blood flow (CBF) 

afrer head injury, 381  
head injury, 390 
measurement, 390 
in traumatic brain injury, 33 7 

Cerebral edema reduction, fluid restriction and, 
390 

Cerebral injury, penetraring, 293 
Cerebral metabolic rate for oxygen (CMR02), 

1 240 
Cerebral perfusion pressure ( CPP) 

calculation of, 390 
management, head injury, 390-3 9 1  

Cerebrospinal fluid leakage, determination of, 
16 1 , 1 64 

Cervical collars 
hard or Philadelphia, 1 7 3  
soft, 1 1 7-1 1 8, 1 55 
stiff, 1 1 7  

Cervical e ophagus, treatment, 5 10-5 1 1 ,  5 1 1f 
Cervical immobilization, for patient transporr, 

1 1 7-1 1 8  
Cervical myelography, vs. CT myelograph , 286 
Cervical nerve roar, functional testing, 939t 
Cervical spine injuries 

airway management for, 1 7 2- 1 73 
biomechanics of, 453 
diagnostic imaging, 285-288, 286f 

magnetic resonance imaging, 286-287 
endotracheal intubarion for 

blind nasotracheal, 1 80 
direct oral, 1 7 7- 1 79, 1 7 7f 
nasorracheal fiberopric, 1 79-180 
orotracheal fiberopric, 1 79-180 



fracture 
C l -C2 or atlanto-occipital, 1 72 
Cl or Jefferson, 1 72 
delayed diagnosis of, 1 73 
diagnosis of, 1 5 5  
Hangman's, 1 7 2  

immobilization, 1 73 
instability, 4 1 6  
lower, management of, 461--462, 46 1[, 462f 
neutral position, maintenance of, 1 5 5  
overdistraction, 457,  457[ 
penetrating. See Neck injuries, from 

penetrating trauma 
pulmonary complications, 464 
radiographic evaluation, 4 5 6--4 5 7 
radiologic films, in head injury, 384 
upper, treatment of, 459, 46 1 ,  460f 

Cervix injuries, evaluation/treatment, 901 
Cesarean section, following trauma, 890, 892, 

892t, 892f 
Cesium, terrorist usage of, 1 225t  
Chance fracture, 7 1 8-719,  7 1 9[ 
Cheek laceration, 4 1 9, 4 1 9[ 
Chemical agents, used by terrorists, l 224t 
Chemical burns 

eye, 406--407, 406f, 407t 
hand, 975 

Chest. See also Chest wall  injuries 
injuries 

open, 5 3 1-532 
penetrating, 269-270 

physical examination, 1 63 
Chest physiotherapy (CPT), 1 453-1454 
Chest radiograph 

blunt trauma, 262 
chest wall injury, 486 
"collar sign," 266 
diaphragmatic injury, 6 1 3 ,  6 1 3f 
"double diaphragm" sign, 263, 263f 
in intensive care unit, 1 240 
mediastinal hemorrhage, 263, 264f 
thoracic great vessel injuries, 5 6 1 ,  5 6 1[, 562f, 

563t, 580 
in thoracic trauma, 475 

Chest tube output, thoracotomy and, 4 76 
Chest wall injuries 

causes, 483 
clavicular fractures, 49 1 ,  49 lf 
diagnosis 

laboratory data, 486 
patient history, 485--486 
physical examination, 486 
radiographic data, 486 

flail chest. See Flail chest 
hemorrhage, 488--489 
initial management, 485 
with large open defects, 488, 489f 
lung herniation, 488 
management, advances in, 504-505, 505f 
outcome, 488 
pathophysiology, 483--485 
from penetrating trauma, 484, 487--488 
prevalence, 483 
reconstructive surgery, 1 19 1- 1 1 92 ,  

1 192[ 
rib fractures 

first and second, 493--494 
minor, 494--495, 495[ 

scapular fracture, 489--490, 489[ 
scapulorhoracic dissociation, 490--491 ,  490[ 
sternal fractures, 492--493, 493[ 
sternoclavicular joint dislocation, 491--492, 

492[ 
traumatic asphyxia, 487, 487[ 
treatment, 484[, 488 

Children 
clothing ignition, prevention of, 46 
injuries of. See Pediatric trauma 
organ donation from, 1 1 83 

Children's Sleepwear Standard Law, 46 
Child restraint seats, for cars, 44 
Chin lift, 1 58 
Chloroform, 1 2  
Chloroprocaine, dosages, 3 3 1  t 
Choking agents, terrorist usage of, l 224t 
Cholangiopancreatography, pancreas injury, 

749-750, 750[ 
Cholecysrectomy, 673 
Cholecystokinin pancrerozymin (CCK-PZ),  

749 
Choledochoduodenostomy, 673 
Choledochojejunostomy, 673, 673f 
Chordae tendineae injuries, 554 
Chronic disease, triage decision-making and, 84 
Chronic venous insufficiency, in peripheral 

vascular injury, 1040 
Churchill, Dr. Edward D., 8, 1 3  
Chylothorax, post-traumatic, 540-54 1  
CIP (critical illness polyneuroparhy), 1 25 6  
Ciprofloxacin, for acute peritonitis, 355t  
Circulation 

with hemorrhage control 
initial assessment, 1 56-1 5 7  
resuscirarion of, 1 60-161  

management, pediatric trauma, 1 078-108 1 ,  
1 079t, 1 080t, 1 08 l t  

Circulation Respiration, Abdominal/Thoracic, 
Motor, and Speech Scale (CRAMS), 
73 

Cisapride, enhancement of gastric emptying, 
1 393 

Citrate toxicity, from blood product transfusion, 
240 

Civil War, medical advances during, 1 2  
Clavicle injuries 

dislocation, 943-944, 943t 
fracture, 49 1 ,  49 lf 

classification, 942, 942t 
radiography, 942, 942t 
treatment, 942-943, 943[ 

Clindamycin, for acute peritonitis, 3 5 5 t  
Clostridium botulinum, terrorist usage of, 1 223t 
Clostridium difficile 

diarrhea, enreral feeding and, 1 394- 1 395 
enterocoliris, prevention, 366 

Clostridium perfringens, 349, 3 5 1 ,  1 223t  
Closures, standard, for incisional hernia, 

926-927 
Clothing ignition, prevention of, 46 
Clotting factors, l 268t 

in primary hemosrasis, 1 267-1 268, 1 268[ 
in secondary hemostasis, 1 268-1 269, 1 269[ 
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CMR02 (cerebral metabolic rare for oxygen), 
1 240 

CMV (control mode ventilation), 1 242 
Coagulation 

abnormalities/defects. See Coaguloparhy 
comorbid defects, 1 27 1- 1 2 74, 1 272t 
extrinsic pathway, 1 268, 1 269[ 
intrinsic pathway, 1 268-1 269, 1 269[ 
rests, 1 269- 1 27 1 ,  1 2 70t 
in wound healing, 1 1 1 6 

Coagulation factors 
deficiency, blood products for, 238 
for hemorrhagic shock, 206-207 
Vl l l ,  235 

Coaguloparhy 
after aurotransfusion, 242 
after massive hemorrhage, 1 274-1277,  

1 275f-1277f 
correction, blood products for, 238 
damage comrol operations for, 909, 9 10t 
in head injury, 392 
hypercoagulabiliry, 1 2  74- 1 2  78, 

1 275f-1 277f 
wirh hypothermia, management of, 207, 

207t 
Cobalt 60, terrorist usage of, 1 225t 
Cocaine abuse 

absorption, 1 064 
complications, 1 065t, 1 066, 1066[, 1 067[ 
medicolegal implications, 1066-1067 
physiologic effects, 1065-1066 
popularity, 1 064-1065 

Code of Hammurabi, 79 
"Coiled spring" sign, 743 
Cold injuries 

frosrbire, 1 158- 1 1 59 
nonfreezing, 1 1 58- 1 1 5 9  

Colles'-rype fracture, o f  distal radius, 958, 958[ 
Collisions 

angular, in open vehicles, 1 4 1 - 1 42,  1 4 1[ 
bicycle, 1 41-142 
closed/semiclosed vehicular, 1 34, 1 36-138, 

133f-1 3 8f 
fromal impact, 1 32 ,  133f, 1 34, 1 36, 

1 3 3f-1 3 6f 
down-and-under pathway, 1 34, 1 3 5[ 
in open vehicles, 1 4 1  
up-and-over pathway, 1 34, 1 36, 136f 

lareral impact, 1 3 2 ,  133f, 1 36-1 37, 1 3 7[ 
off-center or rotational ,  kinematics of, 1 33f, 

1 3 8  
pedestrian, 1 3 2  
pedestrian-motor vehicle, components in, 

1 42-143, 1 42[, 1 43[ 
rear impact, 1 3 2 ,  133f, 1 37-138, 138f 
rollover, 132 ,  1 3 3f 
rotational, 1 3 2 ,  1 33f 

Colloid solutions 
for hemorrhagic shock, 205, 205f 
for hypovolemic shock resuscitation, 1 1 7  

Colon injuries 
d iagnosis, 765, 766[ 
etiology, 764-765, 765f 
historical aspects, 763-764, 782 
pediatric, 1 086 
severity classification, 768-769, 769t 
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Colon injuries (continued) 
treatment 

a lgorithm for, 770, 770[ 
colostomy for, 765-766, 767[ 
comparisons of, 769-770, 769t 
complications of, 77 1-773, 773t 
determination of method for, 768 
end colostomy, 770-77 1  
exteriorized repair, 766, 768, 768[ 
primary repair of, 765, 767[, 769-770, 769t 
results of, 77 1-773, 773t 
single-layer suture repairs, 7 7 1 ,  772[ 
stapling device for, 7 7 1 ,  773[ 

Colony-stimulating factors (CSFs) ,  1 4 1 6  
Colostomy 

closure, 779-780 
drainage, 777,  777[ 
end, 766, 767[, 770-77 1  
exteriorization 

advantages of, 765-766 
disadvantages of, 766 

Harrmann's procedure, 770-7 7 1 ,  775 ,  776[ 
irrigation of distal rectal lumen and, 777-778 
l inear stapling device for, 775 ,  776[ 
loop, 766, 774, 774[ 
for rectal injuries, 775 ,  777-778, 776[, 777[ 

Combitube, 1 1 6, 3 1 6-3 1 7  
Committee on Trauma (COT), of American 

College of Surgeons, 1 5  
Commotio cordis, 2 1 8  
Commotio retinae, 4 1 0  
Communicable d iseases, universal precautions 

for, 1 05-106 
Communication, in trauma care system, 

60-61 
Community-based programs, for assaultive 

behavior, 50 
Comorbidity 

age and, 1 208 
coagulation defects, 1 27 1 - 1 2 74, 1 272t  

Compartment syndromes 
etiology, 343-344 
fasciotomy, 1036, 1038, 1036[ 
hand, 978, 978t 
pressure measurement, 1036, 1 03 6[ 
signs/symptoms, 1 64-165  

Competency, 1 25 8  
Complement 

activation, in ARDS, 1 3 1 6  
i n  ARDS pathogenesis, 1 3 1 3  

Component separation method, fo r  abdominal 
wall defect closure, 92 7 

Compression, energy exchange in, 1 3 1  
Compressive shock, pathophysiology, 2 1 5  
Computed tomography (CT) 

abdominal injuries, 1 63-164, 587-588 
abscess, 356, 3 5 7[ 
from blunt trauma, 59 1 ,  5 9 1[ 
cost of, 589t 
pediatric, 1 084 
pelvic trauma, 27 1-272, 272t 

adrenal gland injury, 280 
aortic injury, 264-265, 264[, 4 76 
biliary system injury, 2 7 5-276 
biloma, 644, 645[ 
bladder injury, 283-284, 283[, 284[ 

blunt trauma, 262-263 
bowel and mesentery injury, 280, 282-283, 

28 1[, 282[ 
for cardiac injuries, 547-548 
cardiac tamponade, 268-269, 269[, 270[ 
cerebral injury, penetrating, 293 
cervical spine injury, 457 
craniocerebral trauma, 291-292, 292t, 293[ 
diaphragmatic injury, 614,  6 1 5[ 
duodenal injury, 74 1 ,  741[ 
extrahepatic biliary tract injuries, 671  
head injury, 384, 385 
helical angiography, thoracic great vessels 

injuries, 566, 566[ 
hemidiaphragm rupture, 266-267, 266[ 
hemoperitoneum, 272,  284 
hepatic abscess, 644, 645[ 
historical aspects, 1 0  
intraperironeal fluid, 284 
laryngeal fractures, 291 
liver injuries, 275-276, 638, 639[, 640-642, 

64 1[, 642[ 
from blunt trauma, 591-593, 591[, 

592[ 
contrast blush, 642 ,  642[ 
penetrating, 64 7, 648 

loss of capability, 385 
maxillofacial trauma, 288-2 9 1 ,  289[, 290[ 
mediastinal hemorrhage, 263-264, 264[ 
mesenteric injury, 282-283, 282[ 
ocular injury, 405, 4 1 3  
pancreatic injury, 276, 277[, 747, 747[, 

748[ 
pelvic fracture, 8 1 3-8 14, 8 1 6  
penetrating trauma, 262, 284-285 
postobservational, liver injury, 646-64 7 
renal trauma, 840, 84 1 ,  84 lf-843f 
small bowel injuries, 720, nor 
spleen injury, 273,  275 ,  274[, 275[, 690-69 1 ,  

69 1[, 696, 697 
supplemental radiography, 262-263 
thoracic great vessel injuries, 566, 566[, 

580-58 1  
fo r  thoracotomy, 480 
urethra injury, 284 

Computers, in trauma care systems, 65 
Concussion 

cardiac, 5 5 5  
spinal cord, 454 

Confidentiality, 1 465-1 466 
Conflict resolution, ethical, 1 2 59 
Congress 

committees 
appropriations, 14  73-14  74 
authorizing, 14  73-14 7 4 
with jurisdiction over trauma-related 

legislation, 14 74 
legislation enactment, 1475-1477 
line item veto, 1475 
staff, organization of, 1 474-1475 
structure, 14  73 

Consent 
informed, 1465 
medicolegal issues, 1464-1465 
minors and, 1 464-1465 
treatment refusal and, 1464 

Consultations, medicolegal issues, 1 466-1467 
Consultations for Trauma Systems ( ACSCOT) ,  

6 2  
Continuous arteriovenous hemofiltration 

(CVVH) ,  1 359- 1 360, 1 360[ 
Continuous arreriovenous rewarming device 

(CAVR), 923 
Continuous epidural fentanyl analgesia 

(CEFA) ,  499 
Continu us renal replacement therapy, f; r 

acute renal failure, 1 359-1360, 
1 360[ 

Continu us venovenous hemodialysis, for acute 
renal failure, 1 3 5 9-1 360, 1 360[ 

Continuous venovenous hemofiltration 
(CVVHD), 1 359-1360, 1360[ 

Contractility, cardiac output and, 1 289-1 29 1 ,  
1 290[, 1 291[ 

Contrast-induced nephropathy, 1 348 
Control mode ventilation (CMV), 1 242 
Contusions 

cardiac, 5 5 5  
intracranial, 379 
pancreatic, 751  
pulmonary, 5 26-528, 527[ 

Conus medullaris injuries, 454 
Convective rewarming, for hypothermia, 1 1 58 
Coral snake envenomation, 1 13 2-1 133  
Corneal abrasion, 405 ,  406[ 
Corneal foreign bodies, 405--406, 406[ 
Comeoscleral lacerations, 4 10--41 1 ,  4 1 0[ 
Coronary artery injury, 558 
Coronary vessel injuries, 554  
Corticosteroids 

for ARDS, 1 329- 1 330 
for pulmonary contusion, 528 

Corticotropin-releasing hormone (CRH),  220 
Cortisol, synthesis, sudden termination of, 220 
"Costa! hook" sign, 496 
Couinaud's nomenclature, for functional 

division of liver, 634, 635[ 
Coumadin (warfarin) ,  1 272t ,  1 273 
Counseling, alcoholism, 45--46 
Cowley, R. Adams, 5 9  
Cowley Shock Trauma Center, 5 9  
Crack cocaine 

complications, 1 065t ,  1 066, 1066[, 1 067[ 
medic legal implications, 1 066-1067 
physiologic effects, 1065-1066 
popularity, 1064-1065 

CRAMS scale, 85, 88 
Cranial nerve palsy, 404 
Craniocerebral trauma 

diagnostic imaging, 29 1-293, 292t,  293[ 
computed tomography, 291-292, 292r, 

293[ 
magnetic resonance imaging, 292-293 

incidence, 2 9 1  
Cranioromy, emergency, for penetrating head 

injury, 385,  386[ 
Cranium injury. See Head injury 
C-reactive protein (CRP),  1372 ,  1 4 1 2- 1 4 1 3  
Creatinine clearance, i n  parenchymal injury, 

1 353 
Creep, 453 
CRH (c rticotropin-releasing hormone) ,  220 



Cricothyroidotomy, 193 
historical aspects, 1 83-184 
indications, 1 84 
needle, 1 86 
in prehospital environment, 185  
i n  prehospiral setting, 1 2 1  
procedure, 1 59 
technique, 1 84-1 85 ,  184r 

Crile, George, 8, 1 96 
Crimean War, medical advances during, 1 1- 1 2  
Crisis intervention services, for suicide, 5 1  
Critical care, 1 2 3 1  

analgesia for, 1 248-1250, 1 249r 
complications, 1 25 2- 1 256, 1 2 54t 
conscious sedation for, 1 250-1 25 1 
ethical issues, 1 256-1 260 
historical aspects, 1 23 1 - 1 23 2 
in intensive care unit. See Intensive care 

unit 
mechanical ventilation for. See Mechanical 

ventilation 
Critical care obsterrics, 893-895,  894r 
Critical illness polyneuropathy (C!P) ,  1 256 
Crossmatching, blood types and, 236 
CRP (C-reactive protein),  1 3 72 ,  1 4 1 2- 1 4 1 3  
CRS (catheter-related sepsis) ,  1 453 
Crura, diaphragmatic, anatomy, 605 
Crysralloid solutions, for hemorrhagic shock, 

205-206, 205f 
CSFs (colony-stimulating factors) ,  1 4 1 6  
CT. See Computed tomography 
Cutdowns, 1 60, 225 
CVCI (Cannot Ventilate, Cannot Intubate) ,  

3 1 5-3 1 6, 3 1 6! 
CVP. See Central venous pressure 
CVVH (continuous arteriovenous 

hemofiltration) ,  1 359-1360, l 360f 
CVVHD (continuous venovenous 

hemofiltration ) ,  1 3 59-1 360, 1 360f 
Cyanide agents, terrorist usage of, l 224r 
Cyclo-oxygenase inhibitors, 1 4 1 5- 1 4 1 6  
Cyst, lung, post-traumatic, 540-54 1 
Cystostomy, for proximal urethral avulsion, 

870 
Cytokines. See also specific cyrokines 

in ARDS pathogenesis, 1 3 1 4  
postinjury derangements, 1 4 1 2-14 1 3  
response to injury, 1 3 7 1 -1 3 72 
wound healing and, 1 l l 7 t  

Cytopathic hypoxia, 1 288 

D 
DAI (diffuse axonal injury), 3 79 
Dakin's solution (sodium hypochlorite ) ,  1 3  
Damage control operations 

for abdominal compartment syndrome, 
9 1 6-9 1 7 , 9 1 6t ,  9 1 7t 

in abdominal trauma, 9 1 0-9 1 5 ,  9 1  lf-9 1 5f 
alternative closures of incisions, indications 

for, 9 1 5-9 1 6  
definition of, 907 
hypothermia prevention/reversal in, 

908-909, 909t 
initiation 

for acidemia, 909, 9 1 0t 
for coagulopathy, 909, 9 l Ot 

intraoperative indications for, 908 
operative techniques 

absorbable meshes, 92 l-923, 92 lf, 922f 
permanent meshes, 923 
slide fasteners, 9 2 1  
temporary silos, 9 1 8, 920-92 ! ,  9 1 8f-920f 
towel clip closure of skin, 9 1 7 , 9 1 7f 
velcro analogue, 92 1 
zipper closure, 92 l 

patients needing, identification of, 908, 908t 
reoperation. See Reoperation 
in thoracic trauma, 909-9 10  

D a  Nang lung, 198. See also Adult respiratory 
distress syndrome 

DCA (dichloroacerate) ,  202 
DDAVP (desmopressin acetate) ,  235 ,  

1 2 72-1 273 
D dimer, 1 269, 1 270t, 1 2 7 1  
Dead patients, transport of, l 2 1  
Deaths, trauma-related 

age and, 22, 23f, 26 
burn injury, 46 
causes, 22,  23f, 29-30, 28f 
early, 63, 63f 
from falls, 33 
from firearm-related injuries, 32f, 32-33 
gender and, 26 
immediate, 63, 63f 
intentional, 28, 26t-27t 
late, 63, 63f 
by mechanism of injury, 27 ,  26t-27t 
from occupational injuries, 28-29 
trimodal distribution of, 63, 63[ 

Debridement 
after imrahepatic hemostasis, 655 
historical aspects, 1 1 ,  1 2  
for infection prevention, 350 

De Chauliac, Guy, 5 
Decision making 

in absence of decision-making capacity, 
1 258-1 259 

capacity, 1 2 58 
ethical, 1 256-1257  

Deep vein thrombosis ( DVT) 
in head injury, 392 
with pelvic fracture, 833 
in pregnancy, 894-895 ,  894t 
prophylaxis, nutritional interference with, 

1 394 
risk factors, 1 28 l t  
in spinal cord injury, 465 
in splenic injury, 703-704 

Defibrillators, l l 7 
DeHaven, Hugh, 41--42 
Delayed-type hypersensitivity ( DTH ),  

1 4 1 1-14 12  
Delirium tremens (DTs), 1 062-1063, l 062t 
Demerol ( meperidine) ,  1 070 
Dental models, for facial fracture management, 

422--423 , 422[, 423[ 
Descending thoracic aorta injury, 57 1-574, 

5 7 1f-573f, 572t  
Descriptive epidemiology, 2 1  
Desmopressin acetate ( DDAVP), 235 ,  

1 272-1273 
Diabetic ketoacidosis, 202 
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Diagnostic imaging, 261-262. See also s/Jecific 
imaging modalities 

craniocerebral trauma, 291-293, 292t, 293[ 
future directions, 303-304 
maxillofacial trauma, 288-291 , 289[, 290[ 
spinal trauma, 285-288, 286f 
thoracic trauma, 263-270, 263f-270f 

Diagnostic laparoscopy ( DL) 
abdominal injuries, 588, 589, 589t 

from penetrating trauma, 595-596, 597 
from trauma, 593-594 

splenic injury, 693, 693[ 
Diagnostic peritoneal lavage ( DPL) 

abdominal injuries, 586-587 
from blunt trauma, 5 9 1  
pediatric, I 084 
from penetrating trauma, 595,  596t, 597 

bladder injury, 862 
bowel injury, 280, 282 
diaphragmatic injury, 6 1 5-61 6  
duodenal injury, 7 4  l 
in initial assessment, 163 
limitations, 2 70 
liver injuries, 638, 648 
pelvic fracture, 8 1 5 ,  8 1 6[ 
splenic injury, 690 

Diagnostic pneumoperitoneum, diaphragmatic 
injury, 6 1 4-61 5  

Dialysis, for acute renal failure, 1 3 58-1 359 
Diaphragm injuries 

acute phase surgical repair, 6 1 7-6 18 ,  
6 2 l -622, 6 1 8f-62 lf 

anatomy, 603, 604-606, 604f-606f 
associated injuries, 608-6 10  
blood supply, 605 
from blunt trauma, 608, 609r, 6 1 0r,  627t 
chronic phase surgical repair, 622-624, 623r 
classification, 622, 622r 
diagnosis, 6 1 0-6 1 7 , 6 1 2r ,  6 13f-6 l 5f, 

63 l-632 
differential diagnosis, 6 1 3  
disruption, 607 
function, hypoxemia and, 607 
with gastric injuries, 723 
herniation 

acute intrapericardial, 625-627 
classification of, 6 1 2  
strangulated, 625 
surgical repair of, 6 1 7-6 1 8, 6 1 8[, 6 1 9[ 

historical aspects, 603-604 
incidence, 607, 608t 
innervation, 605, 606[ 
isolated, 6 3 1  
lacerations, surgical repair of, 6 1 8, 620[, 6 2 1[ 
location, 6 1 0, 6 1  l t  
mechanisms, 608, ·609r, 6 1 0r 
morbidity rates, 625 
mortality rates, 624-625,  624t 
from penetrating trauma, 608, 609, 609t, 

6 1 1-6 1 2 , 626t 
physical therapy, for spinal cord injury, 464 
physiologic aspects, 606-607 
rupture 

diagnostic imaging of, 265-267, 266[, 267[ 
gastric herniation and, 607 

symptoms, 6 1 2  
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Diarrhea, from enteral feeding, 1 394-1395 ,  
1 395t  

Diastolic dysfunction, 1 294-1 295 
Diazepam 

pediatric dosages, 1076t 
pharmacology, 1 250t 

DIC. See Disseminated intravascular 
coagulation 

DlCF (disseminated intravascular coagulation 
and fibrinolysis syndrome) ,  392 

Dichloroacetate (DCA), 202 
Diet. See also Nutritional support 

aging and, 1 105 
"immune-enhancing" enteral, 1 3 79-1 3 8 1  

Diffuse axonal injury ( DAI) ,  3 7 9  
Digital contrast studies, peripheral vascular 

injury, 1 023 
Disability, definition of, 1 20 1  
Disability-adjusted l ife years ( DALYs), 3 6  
Disease, relationship t o  injury, 2 2 ,  24, 23[, 

24[ 
Disseminated intravascular coagulation ( DIC) 

blood transfusion, 241  
clinical features, 1 2 7 7  
diagnosis, 1 277 
in liver injuries, 665 
treatment, 1 2 78 

Disseminated intravascular coagulation and 
fibrinolysis syndrome ( DICF),  392 

Distal femoral fractures, 994 
Distal radius fractures, 956-959, 958t,  958[ 
Distri bu ti ve justice, 1 25 7 
Diuretics, for acute renal failure, 1 355-1356 
Division of  Trauma and EMS ( DTEMS),  59 
DL.  See Diagnostic laparoscopy 
DNR orders (do not resuscitate orders), 

1 259-1 260 
D02• See Oxygen delivery 
Dobutamine 

for acute renal failure, 1 3 5 5  
for myocardial dysfunction, 1 292- 1 293 
pediatric dosages, 1076t 

Dog bites, 1 1 26-1 1 2 7  
Doll's eye test, 384 
Domestic v iolence 

definition of, 1 1 64 
elderly and, 1 107-1 1 08 
epidemiology, 1 1 64- 1 1 65 ,  1 164t 
medical costs, 1 1 65 
medical response to, 1 1 66, 1 1 66t 
prevention of, 50-5 1 
resources, 1 1 65 ,  1 1 65t  
signs/symptoms, 1 1 65-1 1 66, 1 1 66t, 1 1 66[ 

Don Juan syndrome, 1 43 
Do not resuscitate orders (DNR), 1 259- 1 2 60 
Dopamine 

for acute renal failure, 1 3 54-1 3 5 5  
fo r  cardiac contractility, 220 
for myocardial dysfunction, 1 292 
pediatric dosages, 1 076t 

Dorsal scapular nerve, testing, 938t 
"Double d iaphragm" sign, 263, 263[ 
Double ring-filter paper test, 1 6 1  
DPL. See Diagnostic peritoneal lavage 
Drainage 

abdominal abscess, 356 

biliary fistulae, 668 
liver injuries, 656-657,  656f 

Dressings, wound 
burn injury management, 1 1 43-1 1 44, 1 143t 
post-amputation, 1 206 
types, 1 1 24-1 1 26, 1 1 25t 

Drivers, drunk 
identification of, 45 
legal aspects, 1063-1064 

Drug abuse 
cocaine, 1 064-1067, 1065t, 1067f 
heroin, 1 067-1069, 1069f 
human immunodeficiency virus and, 

1 069- 1 070 
injuries related to, 1073-1074 
problem, magnitude of, 1064, 1064t 

Drugs. See also specific dmgs or class of drugs 
cardiovascular, pediatric dosages, 1 076t 
for head injury, 393-394 
immunomodulators, l 4 l 4t 
interaction, with nutritional support, 

1 393-1394, 1 394t 
intubation, pediatric dosages, 1 076t 
investigational, for head injury, 393-394 
nephrotoxic, 1 342 
usage, in pregnancy, 896 

DTEMS ( Division of Trauma and EMS), 59 
DTH (delayed-type hypersensitivity), 

1 4 1 1 - 1 4 1 2  
DTs (delirium tremens), 1 062-1063, 1062t 
Duodenal injuries 

anatomy, 738f, 739[, 740-741  
associated organ injuries and, 738-739, 738f, 

739f 
complications, 754-756, 754t 
decompression, 760, 760[, 761[ 
diagnosis, 741 ,  74lf 
difficult reconstructive, 760-76 1  
etiology, 7 3 5 ,  736t 
hematomas, 743-744, 744[, 759 
historical aspects, 737-738 
lacerations, 759 
management guidelines, 759-761 ,  760[, 761[ 
mechanisms, 738, 740 
mortality rates, 735,  736t, 738, 743 
outcome determinants, 738-740, 738[, 739[, 

739t 
with pancreatic injury, 753-754 
pediatric, 1 085 
physiology, 740-741 
with risk factors, 760 
rupture, computed tomography of, 280, 

281[ 
severity classifications, 741-742, 742t 
simple, without risk factors, 759 
treatment, 741-744, 743[, 744[ 
treatment timing, 739-740 

Duplex scanning, peripheral vascular injury, 
1 0 19 ,  1 02 1 ,  1 0 1 9f, -102 lf, 1 022t  

Durable power of attorney, 1 258- 1 259 
DVT. See Deep vein thrombosis 

E 
Ear injuries, 1 189-1 190, 1 1 90[ 
Eastern Association for the Surgery of Trauma 

(EAST), 1 5  

Ebola virus. terrorist usage of, l 223t 
ECG. See Electrocardiography 
Echocardiography, two-dimensional, for cardiac 

injuries, 547 
Echography, ocular injury, 405 
ECLS (extracorporeal l ife support) ,  1 326-1 327 
EDP (end-diastolic pressure) ,  1 288 
EGF (epithelial growth factor), wound healing 

and, 1 1 1 7 t  
Egypt, history of trauma care in, 3 
1 8th Century, medical advances during, 5-7 
Elbow injuries 

dislocations, 954-9 5 5 ,  954t 
fractures 

classification of, 952-953 , 952t  
coronoid, 953 
diagnosis of, 95 1-952 ,  952t  
extraarticular, 952-953 
intraarticular, 953, 952[, 953[ 
non-displaced, 953, 954[ 
radial head/neck, 953,  953f 
surgery for, 953-954 

Elderly trauma, 1 1 1 3-1 1 1 4 
abuse, 1 107-1 108 
burn injuries, 1 108 
cost of, 1 1 09-1 1 10 
deaths, from falls, 33 
demographics, 1 099-1 100 
injury mechanisms, 1 106- 1 1 08, l 1 06t 
management approaches, 1 1 08-1 1 09, l 109t 
nutriti n and, 1 105 
outcomes, 1 108- 1 1 09, 1 109t 
pre-existing conditions 

influence on outcome, 1 1 05-1 106 
physiology of aging and, 1 100-1 1 06, 

l lOOt, l l O l r  
withholding care, 1 1 10  

Electrical burn injuries, 1 1 42 
Electrocardiography (ECG) 

for anesthesia moniroring, 326-3 2 7 ,  3 2 7[ 
monit ring, initial, 1 60 

Electrolyte management, nutritional, 
1 389-1390, 1 389t. See also specific 
electrolytes 

Embolic materials, 295,  297-298, 296t, 298[ 
Embolizarion 

pelvic, 301 -302, 301[ 
renal artery, 300 
for vascular extremity injuries, 303 

Embolus, missile, 476 
Emergency department 

evaluation, thoracic great vessels injuries, 
560-561 

management 
cardiac injuries, 548, 549f 
head injury, 382-384, 382t  
pediatric trauma, 109 1 ,  109 l t  

thoracotomy. See Thoracotomy, emergency 
department 

wound management, 1 1 19 
Emergency Medical Services System (E S)  

components, 59, 59t ,  107  
direct o r  on-line/protocols, 1 07-108 
indirect or off-line/protocols, 107  

design, 1 10-1 1 2  
efficiency, 1 08-1 09 



equipment, 1 1 5- 1 1 7  
future agenda, 1 24 
historical aspects, I 03-105  
model, intem of, 1 07 
notification time, I 08-109 
on-scene time, 1 09 
personnel, 1 1 2-1 1 5  

emergency technicians. See Emergency 
medical technicians 

firemen vs. paramedics, 1 24 
medical direcwr, 1 1 4-1 1 5  
nurses, 1 13-1 1 4  
physicians, l 1 4  

prehospirnl care. See Prehospirnl care 
response time, I 09 
nanspon time, 1 09 
treatmem prowcols, 1 1 5 

Emergency Medical Services Systems Act of 
1 973 (PL 93- 1 54) ,  1 04 

Emergency medical technicians ( EMTs) 
airway management devices for, 1 1 6 
basic level, 1 1 2-1 1 3  
endotracheal intubation by, 1 1 6 
imermediate level, 1 1 3 
paramedic level, 1 1 3 
training, 104, 1 1 1 ,  1 1 2 

Empyema 
diagnosis, 359  
posmperative, 730-7 3 1  
posMraumatic, 537-539, 538[, 538t 

EMTs. See Emergency medical technicians 
End-diasmlic pressure ( EDP), 1 288 
Endocrine system 

insufficiency, afrer pancreatic injury, 756 
physiologic changes, in  pregnancy, 883, 

880t 
response w stress and injury, 1 3 70-1 3 7 1 ,  

l 370t 
Endophthalmitis, traumatic, 4 1 1  
Endoscopic retrograde cholangiography ( ERC), 

671  
Endoscopic surgery, future developments, 

1 1 97 
Endoscopy, esophageal trauma, 509-5 1 0, 509t 
Endothelium, in ARDS pathogenesis, 1 3 1 3  
Endotracheal imubation 

with cervical spine injury, 1 7 5 ,  1 77 
direct oral, 1 77-1 79, 1 7 7[ 

confirmation of, 3 1  7 
equipmem, 1 1 6 
for flail chest, 496-497 
indications, 1 24 1  
laryngeal visualization for, 3 14, 3 1 5[ 
pedianic, 1 076-1078, 1 076t, 1077[ 
postimubation cardiovascular instability, 3 1 8 
in tracheobronchial injury, 5 1 6-5 1 7  

Endotracheal wbe 
changing, 3 1 7-3 18 ,  3 1 8[ 
exwbation, 3 1 7-3 1 8  
for thoracic injury, 340-343, 3 4 1[ 

Endovascular techniques 
for peripheral vascular injury, 1 026- 1 02 7  
steming 

thoracic great vessel injuries, 567,  5 8 1  
End-tidal carbon dioxide ( ETC01) ,  3 23-324, 

324[. 3 2 5[ 

Energy 
absorption by body, 1 28, 1 29[ 
exchange 

in blum trauma, 1 3 1 ,  1 3 1[, 1 3 2[ 
cavitation and, 1 29, 130[ 
mechanisms of, 1 27 
in penetrating injuries, 1 44 

levels and damage from penetrating injuries, 
146- 1 48, 1 46f-l 48f, 1 48t 

and motion, laws of, 1 28-1 29, 1 29[ 
Energy exchange, physics, laws of motion and 

energy, 1 28-1 29, 1 29[ 
Enophthalmos, with orbital fractures, 426, 429[, 

430[ 
Emera! feeding, 1 406 

for celiommy, 1390- 1 392, 1 3 9 1 t  
choice o f  diet, 1 392 
for closed-head injury, 1 3 77-1379 
complications, 1 394-1 396, l 395t 
diet progression, 1 392-1 393, 1 393t 
for head injury, 392 
"in1n1uneienhancing" diets, 

1 379-1381  
improved outcome and, 1381-1382 
prescription, 1 382 
prokinetic agents for, 1393 
transition from TPN, 1 400 
vs. paremeral, Abdominal Trauma Index 

and, 1 3 75-1 377 ,  1 3 78t 
Enterococrns , 349 
Environment 

comrol, in primary survey, 1 58 
in epidemiologic framework, 2 1  
prehospital care, 105 
triage decision-making and, 84 

Epidemiology, 36-3 7 
analytic, 2 1  
darn sources 

national, 34, 35 t  
state and local, 3 4 ,  36 

descriptive, 2 1  
hismrical aspects, 42 
terminology, 2 l 
trauma applications, 39-40 

Epidural anesthesia, advamages, 330 
Epidural hemawmas 

diagnosis, 3 78-379, 380[ 
early stages, 381  
surgical managemem, 387 

Epinephrine 
for acute renal failure, 1 3 5 5  
for cardiac contractility, 220 
for myocardial dysfunction, 1 293 
pediatric dosages, 1 076t 

Epineural nerve repair, 1 05 1-1052, 105 lf 
Epineurium 

external, 1047 
imernal, 1 047 

Epithelial growth facwr (EGF), wound healing 
and, l I l 7t 

ERC (endoscopic retrograde cholangiography) ,  
671  

ERCP, pancreatic injuries, 748-749 
Erythromycin, enhancement of gastric 

emptying, 1 393 
E-selectin, 1 3 1 5  
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Esmarch bandage si lo closure, 9 1 8, 920, 
9 1 8[-920[ 

Esophageal hiatus, anammy, 605, 605[ 
Esophageal obturawr airway, for prehospirnl 

care, 1 1 6 
Esophageal-tracheal Combiwbe, 1 7 5 ,  1 76[, 1 92 
Esophagus injuries 

anawmy, 507 
associated injuries, 508, 509t 
from bl um nauma, 508, 5 1 0  
cervical, 5 1 0-5 1 1 ,  5 1  lf 
diagnostic algorithm, 5 1 0, 5 1 2[ 
diversion, 5 1 2  
endoscopy, 509-5 1 0, 509t 
incidence, 507-508 
pathophysiology, 507-508 
from penetrating trauma, 440, 445-446, 5 1 0  
radiographic evaluation, 508-509, 509t 
signs/sympmms, 508, 508t 
thoracic, 5 1 1-5 1 3 ,  5 1 2[ 

Essemial fatty acid deficiency (EFAD), in mtal 
parenteral nunition, 1399-1400 

ETC02 (end-tidal carbon dioxide), 323-324, 
324[, 325[ 

Ethical issues, in critical care, 1 256-1 260 
Emmidate, 332,  332t  
Evidence, medicolegal, 1 466 
Exciwmxicity, mitigation of, 393 
Excremry urography, renal trauma, 840-84 1 
Exocrine insufficiency, afrer pancreatic injury, 

756 
Exosurf, 1 329 
Exploramry laparommy, diaphragmatic injury, 

6 1 6  
Exsanguination, coagulopathy afrer, 1274-1 277,  

1 2 7 5[-1 2 7 7[ 
Ex tensor tendon 

anatomy, 975-976 
injuries 

classification of, 976, 976t 
treatmem, 976 

External fixation 
pelvic fracwre, 8 1 8-820, 8 1 9[ 
tibia shafr fractures, 999 

External iliac anery injuries, 798, 797[, 798[ 
Extracorporeal life support ( ECLS) ,  1 326-1327 
Extracorporeal rewarming, 1 1 58 
Exnacorporeal shuming, 662-663 
Extrahepatic bil iary tract injuries. See also Bile 

duct injuries; Gallbladder injuries 
associated injuries, 670, 670t 
classification, 67 1-672,  67 If 
diagnosis, 67 1 

Extrahepatic duct injuries, treatmem, 672-674, 
673[ 

Extraocular movemems, afrer head injury, 384 
Extraocular muscle, function, 404 
Extravasation, with amerior urethral injury, 

867-868, 867[, 868[ 
Extremity injuries. See also Lower exnemity 

injuries; Upper extremity injuries 
from blunt uauma, 302 
fracture, blood loss from, 2 1 1 -2 1 2  
hospitalizations for, 29-30 
from penetrating trauma, 1 50, 302 
prehospirnl care, 1 20 
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Extremity injuries (continued) 
radiography, 262 
vascular 

angiography of, 302-303 
damage control operations for, 9 1 4-9 1 5 ,  

9 1 5[ 
hard vs. soft signs of, 302 

Extubation 
unplanned, 1 2 53-1 2 54 
vs. weaning, 1 246, 1 247t 

Eye injury. See Ocular injury 
Eyelid 

F 

injuries, 1 1 90, 1 19 1[ 
inspection, in ocular injury, 403 
laceration, 403, 4 1 1-4 1 2 ,  4 1 2[ 

Face buttresses, 422, 422[ 
Facet joints, biomechanics, 453 
Facial injuries 

airway management, 434 
airway problems and, 1 5 5  
assessment, initial, 4 1 5-4 1 7 , 4 1 9, 

4 1 6f-41 8f 
from blunt trauma, 4 1 5  
diagnosis 

physical examination, 4 1 9, 4 1 8[ 
radiographic studies, 4 1 9-420, 420[ 

fractures, 434-435 
alveolar ridge/palate, 429 
frontal sinus, 429-430, 432[ 
general management principles, 422-423, 

422[, 423[ 
intermaxillary fixation of, 423 
Lefort maxillary, 424, 424[, 425[ 
mandibular, 429, 43 1[ 
nasal, 426 
nasoethmoidal/orbital region, 426, 427[ 
orbital. See Orbital fracture 
pediatric, l 089 
reconsrructive surgery, 1 1 88 
zygoma, 423-424 

lacerations, 1 6 1  
magnetic resonance imaging, 2 9 1  
maxillofacial, 434 
postoperative care, 430, 433 
soft tissue, 434 
soft-tissue, 1 1 88-1 1 9 1 ,  1 1 89f-1 1 9 1f 
treatment, 420-422, 42 1[ 

Facial nerve lacerations, 1 190-1 1 9 1  
Factor Vlll ,  indications, 2 3 5  
Falkland Islands war injuries, 1 2 1 3 ,  1 2 l 3t 
Fallopian tubes, anatomy, 889, 898[ 
Falls, accidental, 33-34 

age and, 33 
deaths from, 28, 33 
elderly and, 1 106-1 107 ,  l 1 06t 
kinematics of, 1 43-144 

Fascicular nerve repair, 1052 
Fasciocutaneous local flap, for compound distal 

tibial fracture, 1 195 ,  1 195[ 
Fasciotomy 

method, 1036, 1 038, 1 036[ 
for snake bite, 1 1 3 2  

FAST (focused abdominal sonography for 
trauma ) ,  2 70-2 7 1 ,  27 1[, 481 

Fat, dietary 
determination of requirements, 1 3 84-1385  
metabolism, i n  stress/sepsis, 1 373-1 374 

Fat embolism syndrome (FES) 
in head injury, 393 
long bone fractures and, 344 
multiple organ failure and, 1 443-1445 

Fat emulsions, 1 397-1 398, 1 397t 
FDP (flexor digitorum profundus), functional 

testing, 964 
FDS (flexor digi torum sublimis) ,  functional 

testing, 964 
Federal data systems, for epidemiology data, 34, 

3 5t 
Female, reproductive system, anatomy, 

897-898, 897[ 
Femoral fractures 

distal, 994 
neck, 99 1 ,  990[, 99 lf 
shaft, 993-994 

Femoral vein cannulation, 224-225 
FENa (fractional excretion of  sodium) ,  

1 3 52-1353  
Fentanyl, fo r  !CU analgesia, 1 249, 1 249t 
FES. See Fat embolism syndrome 

Fetal heart rate ( FHR), in pregnancy trauma, 
886, 888, 887[ 

Fetus 
assessment, in pregnancy trauma, 886, 888, 

886[, 887[ 
demise, 896 
outcome predictions, in pregnancy trauma, 

895-896 
oxygenation, in pregnancy, 893 

Fever, noninfectious sources, 1 24 1 ,  1 24 1 r  
FFP (fresh frozen plasma) ,  234[, 234t, 234-235 ,  

238 
FGF (fibroblast growth factor), l l l 7t 
FGF (fibroblast growth factor), wound healing 

and, l l  l 7t 
Fiberoptic intubation 

advantages, 1 92-193  
nasotracheal, 1 79-180 
orotracheal, 1 79-180 

Fibrin degradation products, normal, 1 270t 
Fibrin glue 

for hemostasis 
in liver injuries, 664-665 
in splenic injury, 700 

vs. suture for nerve repair, 1 052 
Fibrinogen, 235 
Fibrinogen level, normal value, l 2 70t 
Fibrinolysis 

in coagulopathy of major trauma, 1 275-1 276 
hemostasis and, 1 269, 1 269[ 
tests, 1 2 7 1  

Fibroblast growth factor ( FGF), l I l 7t 
Fick principle, 209 
Field triage 

with mass casualties, 83 
problems with, 99, 99[ 
scores, 88-89 
scoring, criteria for, 84 
specific methods for, 84-85, 87-90, 86[ 
trauma care system and, 58, 58f 

Finger fracture technique 

for intrahepatic hemostasis, 653-654, 653f 
for j uxtahepatic venous injuries, 663-664 

Fingertip amputations, 978-979 
Fire ant bites, 1 133 ,  l l 33 t  
Firearm-related injuries 

age and, 32f, 3 2  
deaths fr m ,  3 2[, 32-33 
gunshot wounds 

abdominal, 596-597 
bilobar hepatic, 656, 656[ 
blood culture results, 1 446, l 446t 
diaphragmatic, 6 1 6-61 7  
head, surgical management of, 387,  389, 

388f 
information, useful, 165  

intentional, prevention of, 5 1-52 
neck, 439 
trends O\·er time, 30, 30[ 

Firearms 
cartridges, l 48t 
high-energy, 1 47-148, 1 48[ 
medium-energy, 1 47 

Fire department, in ALS response, 1 1 1- 1 1 2  
First aid, snakebites, 1 130-1 1 3 1  
First responder 

ambulance service as, 1 1 2 
fire department as, 1 1 1-1 1 2  
i n  National EMS Training Blueprint Project, 

1 1 2 
Fish, venomous, 1 1 33  
Fistulae 

arterial-portal venous, posotperati ve, 66 
669[ 

bil iary, posotperative, 667-669 
following pancreatic injury, 755  
postoperative 

gastric, 7 3 1  
small bowel, 7 3 1  

systemic a i r  embolism from, 5 76, 576f 
Flail chest 

causes, 496 
complications, 499-501 
definition of, 495 
cl iagnosis, 496 
incidence, 495-496 
mortality rate, 500 
outcome, 499-501 ,  500t 
pathophysiology, 1 56, 485 
sternal, 495 
treatm nt, 1 5 9  

aggressive pulmonary physiotherapy f; r, 
496 

end tracheal intubation for, 496-497 
mechanical ventilation for, 496-498, 

497t 
pharmacotherapeutic, 499 
surgical, 498 
without mechanical ventilation, 497-499, 

499t 
Flank and back penetrating trauma, computed 

wmography, 284-285 
Flexor digirorum profundus (FOP ) ,  functional 

testing, 964 
Flexor digimrum sublimis (FDS ) ,  functional 

testing, 964 
Flexor tendon injury, 976-977 



Flight units 
nurses in, 1 14 
physicians in, 1 14 

Fluid restriction, for cerebral edema reduction, 
390 

Fluid resuscitation 
adult respiratory distress syndrome, 1 320 
burn injuries, 1 1 39- 1 142, 1 1 40t, I 1 4 lf, 

l l4 l t  
crystalloid vs. colloid, for pulmonary 

contusion, 528 
head injury, 382-383 
for hemorrhagic shock, 204-208, 205f, 206t, 

207f 
historical aspects, 1 4  
normotensive vs. hypotensive, in prehospital 

setting, 1 2 2  
pediatric trauma, 1 080-108 1 ,  l 08 1 t  
in prehospital care, 1 1 6-1 l 7  
i n  prehospital setting, 1 2 2  
thoracic great vessel injuries, 56 1 ,  563 
vs . no fluids, in prehospital setting, 1 22 

Fluorescein staining, ocular injury, 404 
Fluosol DA, 242 
Focused abdominal sonography for trauma 

(FAST), 2 70--2 7 1 ,  27 lf, 270-2 7 1 ,  
27 1[, 48 1 

Foot fractures/dislocations, 1002, 
l 002f-l004f 

Forearm fractures, 955-956, 955 t ,  956[, 957[ 
Forehead injuries, 1 1 90 
Foreign bodies 

corneal, 405-406, 406[ 
in eye, 405 
intraocular, 4 1 1  
intrapulmonary, 541  

Foreign body embolism, 5 76 
Fournier's synergistic gangrene, 872 
Fractional change, l 289 
Fractional excretion of sodium ( FEN"), 

l 3 52-1 3 5 3  
Fractures. See also specific fractures 

immobilization, for patient transport, l 1 8  
Franco-Prussian War, medical advances during, 

1 2  
Frank-Starling relationship, 1 288 
Free flaps, prefabrication, l 199 
Free radical scavengers, 394 
Free-tisssue transfer, for reconstructive surgery, 

1 1 95-1 1 9 7 ,  1 1 97[, l l 98f 
French and Indian War, medical advances 

during, 1 1  
Fresh frozen plasma (FFP),  234[, 234t, 234-235 ,  

238  
Frontal sinus fractures, 429-430, 432f 
Frostbite, 975 ,  1 1 58-1 1 59 
Full disclosure, 1 2 5 7  
Fundoscopy, 404 
Furosemide (Lasix), for acute renal failure, 1 3 5 5  
Futility, medical, 1 258 

active patient role and, 1 468 
basic impressions, 1 469 
concomitant clinical advances, 1 469 
criminal law and, 1 470 
historical aspects, 1 467-1468 
physician's role, l 468 

specific legal impl ications, l 469 
standard of care and, 1 469- 1 4  70 

Future of trauma care, 1 6  

G 
Gal lbladder injuries 

avulsion, 671  
classification, 67 l ,  67 lf 
contusion, 671 
disruption, 67 1 
hemobilia, 67 1 ,  671f 
treatment, 6 72 

Gallstones, after small bowel resection, 732 
GALT (gut-associated lymphoid tissue),  1 382, 

1 447 
Galveston resuscitation formula, 1 1 40-1 1 4 1 ,  

l l 40t 
Gangrene, clostridial, 3 5 1  
Gang violence problem 

scope of, 1 1 66-1 167 ,  l 167t 
understanding/preventing, 1 1 67-1 1 68, 

l l 68t 
Gas exchange 

in ARDS, 1 3 1 7  
monitoring, l 238 

Gas gangrene, 1 2- 1 3 ,  l 223t 
Gastric aspiration, from enteral feeding, 

1 395-1 396 
Gastric diversion, for duodenal injury, 742-743, 

743f 
Gastric emptying, impaired, 1 393 
Gastric mucosa! interstitial pH (pHi), 201  
Gastric tonometry, 1 237-1238 
Gastric tube placement, during resuscitation, 

1 6 1  
Gastrocnemius muscle flap, 1 195  
Gastroesophageal junction 

exposure, 722,  722[ 
injuries, surgical repair of, 724 

Gastrointestinal syndrome, radiation-induced, 
1 1 49 

Gastrointestinal tract 
anatomy, 7 1 5 . 7 l 9f 
complications, in spinal cord injury, 465 
damage control operations, 9 1 2, 9 l 2f, 9 1 3f 
enteral nutrition and, 1381-1 382 
injuries 

from penetrating trauma, 1 49 
microbiology, 7 1 5  
mucosa, tissue pH, 1 296-1 297 
physiologic changes, in pregnancy, 882, 880t 
secretions, electrolyte composition, 1 389, 

1389t 
ulceration 

in head injury, 392-393 
prophylaxis, 393 

Gastrojejunostomy, 742 
Gastrostomy, 760, 760f 
GCS. See Glasgow Coma Scale; Glasgow coma 

scale 
G-CSFs (granulocyte colony-stimulating 

factors) ,  1 4 1 6-1 4 1 7  
Gelfoam, 297, 296t, 298f 
Gender, injury patterns and, 24, 26, 2 5[ 
General anesthesia, history of, 7 
Genitoperineal injury. See also Penis 

avulsion, 872 
bites, 874 
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burns, chemical/electrical/thermal, 872 
initial management, 870-872 
penile zipper entrapment, 872 
penis amputation, 872-873, 873[ 
scrotal trauma, blunt, 872 

Genitourinary system injuries. See also specific 
genitourinary injuries 

with pelvic fracture, 831--833, 832f 
Gentamicin, for acute peritonitis, 3 5 5t 
GFR. See Glomerular filtration rate 
Glasgow Coma Scale (GCS) 

in field triage, 79, 85, 88 
head injury severity and, 382[, 383 
in primary survey, 1 57-1 58 

Glasgow Outcome Score, 1 208 
Glazer safety slugs, 146 
Glenohumeral joint, dislocations, 946, 947f, 

948[, 948t 
Gliding contusions, 3 79 
Globe 

examination, in ocular injuries, 404 
laceration/rupture, 404 

Glomerular filtration rate (GFR) 
in parenchymal injury, 1 3 5 3  
i n  pregnancy, 883, 880t 
renal blood flow and, 1 343 , 1 343f 

Glucan, 1 4 1 5  
Gluconeogenesis, 1 3 73,  1 384 
Glucose 

determination, 1 6 1  
homeostasis, i n  total parenteral nutrition, 

1 399 
metabolism, in stress/ sepsis, 1373  

Glutamine, 13  7 l ,  1 383 
GM-C F (granulocyte-macrophage colony­

stimulating factor) ,  1 l l 7t ,  
1 4 1 6- 1 4 1 7  

GM- I ganglioside, for spinal cord injury, 459 
Golden hour, 1 5 3  
Gordon, John E . ,  4 2  
Grafts, nerve, 1052-1053 
Granulocyte 

defic iencies, granulocyte transfusion for, 239 
preparations, 236 

Granulocyte colony-stimulating factors 
(G-CSFs), 1416- 1 4 1 7  

Granulocyte-macrophage colony-stimulating 
factor (GM-CSF), l l l 7 t ,  1 4 1 6-1417  

Greece, history o f  trauma care i n ,  3-4 
Ground transport vehicles 

ALS units, l 18  
BLS units, l 18  

Ground units 
nurses in, l 13-1 1 4  
physicians in, 1 1 4 

Group fascicular nerve repair, 1052 
Growth factors. See also specific growth factors 

for acute renal failure, 1363-1364 
in acute wbular necrosis, 1 347 
wound healing and, l l l 7t 

Growth hormone, 1 400-1401  
Guidelines for Trauma Care Systems (ACEP) ,  59 
Gun control advocacy, 1 1 70 
Gunpowder, 10  
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Gunsho[ injuries. See under Firearm-rela[ed 
injuries 

Gu[-associa[ed lymphoid [issue (GALT),  1 382, 
1 447 

Gu[ barrier, microbial gas[roimes[inal 
[ransloca[ion and, 364 

Gu[ decontamina[ion, selec[ive, 365 
Gu[ hypo[hesis 

H 

historical aspects, 1 445-1447, 1446t 
in mulriple-organ failure 

early, 1 447-1448, 1 447f 
late, 1 448 

Haddon, William, 2 1-22 ,  42 
Haddon Matrix, 1 168, 1 168t 
Haemo/Jhilus influenzae type B infection, 

postsplenectomy, 704 
Haloperidol, intensive care unit usage, 

1 2 5 1-1252  
Halsted, William Steward, 1 06 
Handicap, definition of, 1 20 1  
Hand injuries 

amputation/replantation, 977-978 
anatomy 

arteries, 97 1-972 
muscles, 97 1 ,  972t 
nerves, 972 

chemical burns, 975 
compartment syndrome, 978, 978t 
diagnosis 

examination, 973, 973t 
patient history, 972-973 
radiographic analysis, 973-974, 974t 

dislocation, 964t, 966-967,  969, 968[, 969[, 
975 

of extensor tendon, 975-976, 976t 
flexor tendon, 976-977 
fracture, 96 1 ,  964, 964t, 965f-967f, 

974-975 
diagnosis of, 974 
open, 975 

frostbite, 975 
high-pressure injection, 978 
mechanism of, 973 
rehabilitation, 1 206- 1 207 
ring avulsion, 977 

Hangman's fracture, 455, 459, 459[, 460[ 
"Hard" signs, in peripheral vascular injury, 

1 0 1 7, 1 0 1 7 t  
Harris-Benedict formula, 1 3 82-1 383 
Harvey, William, 5 
HCUP-3 ( Healthcare Costs and Utilization 

Project) ,  34 
Head injury 

cervical spine injury risk in, 1 72 
closed, nutritional support for, 1 3 77-1379 
with coexisting diffuse and focal lesions, 3 79, 

381 
diffuse axonal, 379 
disability from, 3 77-3 78 
emergency craniowmy for, 385, 386[ 
epidemiology, 377-378 
extracranial cerebrovascular, 382, 389-390 
financial burden of, 3 77 
from gunsho[ wounds 

disability from, 378 
incidence of, 3 77 
surgical management of, 387, 389, 388[ 

hospitalizations, 29 
incidence, 3 7 7 
intracranial cerebrovascular, surgical 

management of, 389-390 
intracranial hematomas/contusions, 378-379, 

378f-38 lf 
intraventricular hemorrhage, 381 
ischemia, 381 
management, 395 

of complications, 392-393 
in emergency room, 382-384, 382t 
environment for, 394 
evaluation, 382, 382t 
fluid resuscitation, 382-383 
intensive care unit, 390-394 
neurologic, 390-391  
pharmacologic, 393-394 
physician, 394 
severe cases, 394 
stabilization, 382, 382t 
surgical, 385-387, 389-390, 386[, 388[, 

389[ 
systemic, 391-392 

mortality, 3 77, 395 
neurologic assessment, 383-384 
organ donation and, 394 
outcome prediction, 3 78 
pathology, 378-379, 381-382, 378f-38 lf 
with pelvic fracture, 83 1 
from penetrating trauma, 149, 382 
prehospital care, 1 19-1 20 
radiologic swdies, 384-385 
reconstructive surgery, 1 1 88 
subarachnoid hemorrhage, 381  
surgical management 

depressed skull fractures, 387, 388[ 
diffuse brain swelling, 389, 389[ 
epidural hematomas, 387 
indications for, 385, 386[ 
intracerebral hematomas, 387 
subdural hematomas, 386-387 
timing of, 385-386 

surgical pa[hology, 3 78 
Healthcare Costs and Utilization Project 

(HCUP-3 ) ,  34 
Health care workers, infection ri ks, 366-367, 

369, 368t 
Heart 

blunt trauma to, 553-555 
damage control operations, 9 1 0  
injuries. See Cardiac injuries 
pre-existing failure, cardiogenic shock wi[h, 

2 1 8, 2 1 8[ 
Heart rate, cardiac output and, 1 29 1  
Heart valve injuries, 554 
Heat exhaustion, 1 15 9  
Heat loss, perioperative, mechanisms of, 327 
Heat overload syndromes, 1 1 59-1 1 60 
Heats[roke, 1 1 59 
Helicopter 

for interhospital transfer, 93 
for patient transfer, 1 1 8-1 1 9  

Helmets, protec[ive 

for mowrcycle/bicycle riders, 142  
for motor vehicle occupants, 45 
mowr vehicle-related injuries and, 32 
Seattle Bicycle He I me[ campaign and, 4 7-48 
Washington State Motorcycle Helmet law 

and, 48-49 
Hematocrit, in hemorrhagic shock, 204t 
Hematologic abnormalities, in acute renal 

failure, 1 350 
Hematomas 

duodenal, 743-744, 744f, 759 
epidural, 378-379, 380[, 381 ,  387 
inframe colic, 793 
intracerebral. See !ntracerebral hemawmas 
intrahepatic, at celiowmy, 669-670 
perirenal, 840 
retroperitoneal, 784, 853-854 
seeding, heroin-related, 1068-1 069, 1 06 f 
subcapsular, at celiotomy, 669-670 
subdural, 378, 378[, 379[ 
supramesocolic, 787 

Hemawp ie[ic growth factors, 1 4 1 6- 1 4 1  7 
Hemawpoie[ic syndrome, radiation-induced, 

1 149 
Hematuria 

kidney injuries and, 276, 278 
renal trauma and, 839-840 

Hemicranjectomy, decompressive, 389 
Hemidiaphragm. See Diaphragm 
Hemobi lia, 665-666, 666[, 6 7 1 ,  6 7 1  f 
Hemodiafiltration, for acute renal failure, 

1 359-1360, 1 360[ 
Hemodialysis, h istory of, 9 
Hemodynamics, physiologic changes, in 

pregnancy, 88 1 ,  880t, 88 l t  
Hemoglobin 

species, pulse oximetry and, 3 2 1 -322,  322f .  
See also specific species 

stroma-free, for hemorrhagic shock, 207 
Hemoglobin saturation, measurement 

historical aspects, 3 2 1  
b y  pulse oximetry. See Pulse oximetry 

Hemoperitoneum 
computed wmography, 272 ,  274f 
withou[ obvious source, computed 

wmography of, 284 
Hemophilia, management, 1 272t ,  1 273 
Hemorrhage 

angiographic signs, 294-295, 294f-296f 
chest wall, 488-489 
contr l . See also Damage control oper tions 

circulation assessment and, 1 56-1 5  
in damage control operations, 907 
pneumatic antishock garment for, 1 23 

exsanguinating, 559,  909-91 0  
i n  facial trauma, 4 1 6-4 1 7 , 4 1 9  
hepatic, 633 
immune system derangements 

nonspecific, 14 1 1 r 
specific, 1 4 1 0t 

intraventricular, 381  
massive, coagulopathy after, 1 274-1 277 ,  

1 27 5f-1 277f 
pedia;:ric, circulation management i n, 

1078- 1 08 1 ,  1 079t, 1 080t, 1 08 l t  
pelvic fracture, 8 1 4-8 1 5  



postoperative, pancreatic injury, 755  
pulmonary, 909-9 10  
recurrem postoperative 

in liver injury, 665 
splenic injury, 703 

retrobulbar, 4 1 0  
subarachnoid, 3 8 1  

Hemorrhagic shock 
alcohol inroxication and, 223 
blood pressure in ,  203-204 
compensated, 203 
diagnosis, clinical, 203-204, 204t 
historical aspects, 197  
identification of  bleeding site, 2 1 1-2 1 4  

external, 2 1 1 ,  2 1  l f  
extremity fracture, 2 1 1 -2 1 2  
peritoneal cavity, 2 1 1 ,  2 1 2f 
pleural space, 2 1 1 
retroperitoneal space, 2 1 2-2 1 4, 2 1 3f 

physiology, 203, 2 3 1  
resuscitation, increased oxygen requiremem 

after, 208-2 10 ,  209f, 2 10t 
resuscitation from, 204-208, 205f, 206r, 

207f 
Hemostasis 

fibrinolysis and, 1 269, 1 269f 
methods, for complex liver injury, 653-66 1 ,  

653f-656f, 659f, 660f 
operative, for pelvic fracture, 822-823 
physiology, 1 267-1 269, 1 268f, 1 268t, 

1 269f 
primary 

description of, 1 267-1 268, l 268f 
tests of, 1 2  70 

secondary, tests of, 1 2 70--1 2 7 1  
i n  wound managemenr, 1 1 23 

HemO[horax 
from blunr trauma, 526 
clotted, 535-53 7, 5 3  7f 
massive, 1 56, 160 
pathophysiology, 1 5 6  
from penetrating trauma, 5 29-530, 530f 
treatment, 1 60 
unevacuated clotted, thoracotomy for, 4 7 7  

Henderson-Hasselbalch relationship, 1 2 3  7 ,  
1 296 

Heparin, chemically modified, 1 4 1 5  
Hepatic artery, ligation, selective, 661 
Hepatic insufficiency, coagulation defects, 

management of, 1 2 7 1 - 1 272 ,  1 272t 
Hepatic resection, for liver injuries, 657-658 
Hepatic veins, anatomy, 634 
Hepatitis 

A, 105 
B 

c 

risk prevention, for health care workers, 
367, 369 

transfusion-related incidence of, 239, 239t 
universal precautions for, 105  

risk prevention, for health care workers, 
369 

transfusion-related, incidence of, 239, 239t 
universal precautions for, 1 05 

D, 1 05 
E, 105 

G, 105 
universal precautions, 105 

Hepatobiliary trauma, management, 681-682 
Hepato- iminodiacetic acid scan ( HIDA), 

bilomas, 644 
Hepatorrhaphy, 9 1 0  
Hernia, incisional, late closures of, 926-927 
Heroin abuse, 1067-1 069, 1 069f 
HIDA (hepato-iminodiacetic acid scan) ,  

bilomas, 644 
High-frequency ventilation, for adult 

respiratory distress syndrome, 1 326 
High-pressure injection hand injury, 978 
Hip injury 

dislocations, 989-990 
fractures 

comorbidity factors in, 990 
displaced, 990 
femoral neck, 99 1 ,  990f, 99 lf 
intertrochameric, 991 
rehabilitation for, 993 
subtrochanteric, 99 1-992, 992f 
undisplaced, 990 

History, patient 
initial assessment, 106 
of injury event, re-evaluation of, 1 65-1 66 

History of trauma care 
Ancient Egypt, 3 
Ancient India, 3 
Ancient Greece, 3--4 
Roman Empire, 4 
Middle Ages, 4-5 
Renaissance, 5 
1 7th Cemury, 5 
1 8th Century, 5-7, 1 1  
1 9  Cemury, 7 

during Civil War, 12  
during Crimean War, 1 1 - 1 2  

20th Cemury, 8-9 
imaging techniques and, 9-10  
organizations and societies, 1 5- 1 6  

HIV. See Human immunodeficiency virus 
HLA-DR (human leukocyte amigen-DR ) ,  

1 4 1 1 
Homans' sign, 1 29 1  
Hormones, injury response, 1 3  7 1  
Hospital 

categorization as trauma cemer, 9 1  
information systems, high-tech, 65-66 

Hospitalizations 
for injury, 22 ,  24, 24f, 25f 
by nature and severity, 29-30, 28f 
trauma, state and local data on, 36 

Host, in epidemiologic framework, 2 1  
House and Senate appropriations committees, 

1474 
House and Senate judic iary comminees, 1 4  74 
House commerce committee, 1 4  74 
House fires, prevemion of, 46 
House Ways and Means committee, 1 474 
HPL ( human placenral lactogen), 883 
HTLV, transfusion-related, incidence of, 239, 

239t 
Human bites, 1 1 26 
Human immunodeficiency virus (HIV) 

drug abuse, 1069- 1070 
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risk prevemion, for health care workers, 367 
transfusion-related incidence, 239, 239t 
type- I ,  105 
type-2, l 05 
universal precautions, 105-106 

Human leukocyte antigen-DR (HLA-DR), 
1 4 1 1 

Human placental lactogen (HPL),  883 
Human resource requirements, for trauma care 

system, 60 
Humerus shafr fractures 

classification, 948-949, 949t 
clinical features, 946, 948 
diagnosis, 948-949, 949t, 949f 
treatmem, 950, 950f, 95 lf 

Hunter, John, 6, 1 1  
Hunter, William, 6 
Hydrocortisone, for adrenal insufficiency, 2 2 1  
Hydrofluoric acid burns, 1 1 42 
Hydromorphone, for ICU analgesia, 

1 249-1 2 50, 1 249t 
Hydronephrosis, with traumatic renal injury, 

852, 853f 
Hyperamylasemia, pancreatic trauma and, 

746-747, 747t 
Hyperbaric oxygen, for wound infections, 

3 5 1  
Hypercoagulability, afrer major trauma, 

1 274- 1 2 78, 1 275f-1 277f 
Hyperglycemia 

head injury recovery and, 3 9 1  
i n  total parenteral nutrition, 1 399 

Hyperkalemia 
in acute renal failure, 1 3 5 6  
nutritional support, 1 388 

Hypermetabolism, postinjury, 1370 
H ypernatrem ia  

management, in acute renal failure, 
1 3 56- 1 3 5 7  

nutritional support, 1 388 
H yperosmotic solutions, for hemorrhagic shock, 

206 
Hyperpyrexia, 666-667 
Hypertension 

intra-abdominal, clinical manifestations of, 
9 1 6, 9 1 6t 

pregnancy-induced, 893-894 
renal, 852 

Hypenonic solutions, for hemorrhagic shock, 
206 

H ypervemilation 
for elevated lCP, 338 
for ICP reduction, 390 
in pregnancy, 893 

Hyphema, 404, 408--409, 409f, 4 1 4  
Hypnotic analgesics, for airway managemem, 

182  
Hypoalbuminemia, 1395  
Hypocalcemia, managemem, in acute renal 

failure, 1 3 56 
Hypocoagulopathy, afrer major trauma, 128 l t  

d iagnosis, 1 279-1 280 
pathophysiology of, 1 2  78- 1 2  79, 12 78f 
prophylaxis, 1 280- 1 28 1  

Hypokalemia, nutritional support, 1 388 
Hypomagnesemia, nutritional support, 1 389 
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Hyponarremia 
managemenr, in acure renal failure, 

1 3 5 7- 1 3 5S, 1 3 57[ 
nurrirional supporr, 1 388 
in SlADH, 13SS 

Hypospharemia, nurrirional supporr, 1 3S9 
Hyporension, hemorrhagic, after head injury, 

3S2-383 
Hyporhermia 

adverse consequences, 225 
from blood product administration, 241  
for cerebral protection, 909 
in children, l OS5 
coagularion and, 1 1 56, 1 1 5 7[ 
for complex liver injury, 650-65 1 ,  652[ 
diagnosis, 225 
head injury and, 390 
intraoperarive prevention, abdominal 

vascular injury, 7S6 
mortality and, S4 
outcome and, 1 1 56, 1 1 56[, 1 1 5 7[ 
pediarric rrauma, l OSO-lOS l  
plateler function and, 1 275 
prevention/reducrion, 32S 
prevention/reversal 

during damage control, 90S-909, 909t 
in liver injuries, 637,  637r 

primary accidental, 1 1 53-! 1 55 
protective effects, 1 1 56-1 1 57 
rewarming methods, 1 1 5 7-1 1 5S 
secondary accidental, 1 1 5 5-1 1 56, ! l 5�f 
in shock, 225-226 
in trauma patients, 327-32S 
trearment algorithm, 1 1 5 7[ 

Hypovolemia, compensarion, 1 57 
Hypovolemic shock 

following pneumonectomy, 534, 534[ 
physiology, 203 
preoperarive, 90S 
treatment, 1 60 

Hypoxemia, diaphragmatic funcrion and, 
607 

Hypoxia, 1 54 
Hypoxic pulmonary vasoconsrricrion (HPV),  

342 
Hysteresis, 453 

!CAM- I ( intracellular adhesion molecule- I ), 
1 3 1 5 , 1 363 

lCD-9-CM ( Internarional Classification of 
Diseases, 9th Revision, Clinical 
Modification), 69 

ICD-9 codes, 7 5-76 
lCISS, SO 
ICISS ( ICD-9 Injury S�verity Score),  75, 76 
ICP. See lnrracranial pressure 
lCRC (International Comminee of rhe Red 

Cross),  74 
ICU. See Intensive care unit 
!FOB ( inrraocular foreign body), 4 1 1 
IGF-1 ( insulin-like growth factor- ! ) , l l l 7t, 

1 400-1 40 1 
!HD ( intermirrent hemodialysis), 1 359 
IL- I ( interleukin- ! ) , l 1 1 7r 
IL-2 ( interleukin-2) ,  141 1 ,  1 4 1 1[ 

IL-6 ( interleukin-6), I 3 7 1-1 372 
l L-S ( interleukin-S), 1 1 1 7t, 1 3 1 6  
Ileum 

anatomy, 7 1 5 .  7 1 9[ 
resection, postoperative complications, 73 1 

I l iac artery injuries, 797-799, 797f, 79St, SOit 
I l iac vein injuries, 79S-799, 79St, SO i t  
Imaging techniques, history of, 9-10  
Imipenem, fo r  acute peritonitis, 355 t  
Immobilization, spinal cord injury, 45S, 459t 
Immune system 

age-relared changes, l 105 
derangements, postinjury 

activated macrophages, 1 4 1 2, 1 4 1 2[ 
B-lymphocyte system, 1 4 1 2  
cytokine, 1 4 1 2- 1 4 1 3  
delayed-type hypersensitivity, 

14 1 1-1 4 1 2 
nonspecific, 14 I 1 t 
polymorphonuclear neurrophil 

abnormalities, 1 4 1 3- 14 I 4 
specific, I 4 1  Or 

prostaglandin E2, I 4 1 0- 1 4 l l ,  1 4 1 1[ 
T-cell shifts, 1 4 1 3  

enhancement, d ietary measures for, 
1 3 79-1 3S I 

response, 1409-14 10, 1424-1425 
correction of rrauma-induced 

abnormaliries, 1 4 1 4-141S,  14 14t 
preconditioning, 1 4 l 0  
priming process, 1410 

lmmunoglobin, splenic producrion, 6S4 
lmmunomodulators, l 4 l 4r 
lmmunonurririon, 1 4 1 7- 1 4 1 S  
Immunotherapy, decision making, I 4 IS,  I 4 1Sr 
Impairment, definition of, 1 201 
Impalement injury, female genital tract, 

S9S-S99 
Impedance plethysmography ( !PG) ,  1 279 
I mporence, posr-rraumatic, S69 
Impulse conduction, by peripheral nerves, 

1 047- 1 04S 
Incapacitating agents, rerrorist usage of, 1 224t 
Incisions, alternative closures, 9 1 5-9 1 6  
India, history o f  trauma care in, 3 
lndomethacin, 1 4 1 5  
Infection. See also Sepsis 

in acute renal failure, 1 3 50 
central venous/arterial catheter, 3 74 
central venous catheter, I 2 54-1255 ,  1 2 54r, 

1 25 5[ 
intra-abdominal, 353-354 

abdominal abscess, 3 56-35S, 357[ 
acute peritonitis, 3 54-3 5 5 ,  355t 
diagnosric imaging of, 3 73 
pleural space, 3 58-359 

in lower extremity injuries, 1006-1007 
nosocomial, 3 59 

inrravascular device, 363-364 
microbial gastrointestinal translocarion, 

364-365 
pneumonia, 360-362, 36 1[, 36 l r  
urinary tract, 362-363 , 363r 

occupational risks, 366-367, 369, 36Sr 
postoperarive 

postsplenectomy, 704--705, 705t 

small bowel injuries, 730 
stomach injuries, 730 

postsplenectomy, 695 
pregnancy-related, S95 
prevenrion 

burn injuries, 1 I 44- 1 1 45 
cenrr nervous system, 365-366 
Clostridium difficile enterocolitis, 366 
for healrh care workers, 366-367, 369, 

36St 
pleural space, 3 5S-359 
posr-splenectomy epsis, 366 
sinusim, 366 
in rraumatic wounds, 3 50-3 5 1  

promorion, initial rrauma and, 1 450- 1 4 '  I ,  
145 1[ 

risk, gender differences in ,  1425 
sources, in crirical il lness, I 240t 
surveillance 

ARD , 1 330-133 l 
in intensive care unit, 1 240- 1 2 4 1 ,  1 240t, 

1 24 1 t  
wound. See Wounds, infections of 

Infectious complications, "immune-enhancing" 
diets for, I 379- 1 3 S I  

Infectious models, 142S, 142Sf, 1429[ 
Inferior vena cava filter (IVCF), 392 
Inferior v na cava injuries 

anatomy, retroheparic, 634 
anrerior perforations, 794, 794r 
hemorrhage control, 794 
infrahepatic, 795, 795r 
infrarenal, 795 
suprarenal, l igation of, 795 
surgical management, 793-794, 794[ 

Inflammation, in wound healing, 1 1 1 6 
Inflammatory mediarors 

in burn injuries, 1 1 39 
in immune response, l 4 I 4 
release. l 3 7 1 - 1 3  72 

lnflammarory models, 1 42S-1 429, 1 429[ 
Informed consent, I 465 
lnfraorbiral nerve injury, 403 
lnfrarenal abdominal aorta injuries, 792-793, 

793f, 793t 
lnhalarion injuries, 1 146-1 1 4  7 
Injury. See also s/Jecific injuries 

costs, 22, 24, 24f 
cytokine response, 1 3  7 1- 1 3  72 
distribution, 40 

by nature and severiry, 2S-29, 2Sf 
by place, 30 

endocrine response, 1 370- 1 3 7 1 ,  1 3 701 
faraliues. See Deaths, trauma-related 
hospiralizarions for, 22 ,  24, 24f 
immune sysrem derangements. See Immune 

system, derangements 
infection promorion and, 1450-145 1 ,  1 4 5 1[ 
ourcomes hierarchy, 43-44 
parrerns, 39-40 

by age and gender, 24, 26, 25f 
by mechanism and intent, 27-2S, 

26t-27r 
prevention. See Prevention of injuries 
rares, trends over rime, 30-3 1 ,  30f 
relationship ro d isease, 22 ,  24, 23f, 24f 



risk factors for. See Risk factors 
from transfer of mechanical energy, 2 1  

Injury complex coagulopathy, 1 274 
Injury Severity Scale ( !SS) 

advantages, 82 
age of victim and, l 28 
components, 383 
limitations of, 7 1 -72,  7 lf, 72f 
problems with, 87 
rural hospitals and, 69 
VS. AIS, 7 1-72, 7 lf, 72! 
vs. Anatomic Profile, 72 ,  7 l t  

lnnominate artery injury, 569-57 1 ,  570[ 
lnnominate bones, anatomy, 808, 808f 
lnotropic drugs, for cardiac contractility, 

220 
Inspection, in primary survey, 1 56 
Insulin-like growth factor- I ( IGF- 1 ), wound 

healing and, l l l 7t 
Intensive care unit ( ICU ) 

disease severity scoring, 1 234, 1 236, 1 23 5 t  
haloperidol usage in, 1 2 5 1 - 1 2 5 2  
head injury management, 390-394 
microbial resistance in, 1 2 5 5- 1 256 
monitoring, sedation in, 1 2 5 1 ,  1 2 5 l t  
organization of, 1 23 2-1 233 
physiologic monitoring in ,  1 236 

cardiovascular, 1 236- 1 239 
infection/surveillance, l 240- 1 24 1 ,  l 240t, 

1 24 l t 
neurologic, 1 239- 1 240 
nutritional, 1 240 

quality of care, 1 23 3 ,  1 233t  
resource utilization, 1 23 3 ,  l 233t  

Intentional injuries, 2 7-28, 26t-27t 
lntercosral arteries, 5 7 5  
lnterfacility transfer, 62 
lnterferon-y, 1 4 1 5  
Interleukins 

lL- l ,  wound healing and, l l l 7t 
lL-2 , postinjury, 1 4 1 1 ,  1 4 1 1[ 
lL-6, response to injury, 1 37 1- 1 372  
IL-8, l l l 7t ,  1 3 1 6 
postinjury derangements, 1 4 1 2- 1 4 1 3  

lntermaxillary fixation, facial fractures, 423 
Intermittent hemodialysis ( !HD) ,  1 3 59 
Intermittent mandatory ventilation, 1 242, 

1 242! 
Internal mammary artery, 575  
International Classification o f  Diseases, 9th 

Revision, Clinical Modification 
( lCD-9-CM),  69 

International Committee of the Red Cross 
( ICRC), 74 

Interpersonal violence, prevention, surgeon's 
role, 1 1 70-1 1 72 

lntertrochanteric fractures, 991 
lntervertebral joint, b iomechanics, 453 
Intestinal injuries, historical aspects, 7 1 3-7 1 5 ,  

7 1 4t 
Intestinal necrosis, from enteral feeding, 1 395 
Intestines. See Gastrointestinal tract 
Intra-abdominal abscess, postoperative, 667, 

668 
Intra-abdominal packing, for damage control 

operations, 9 1 4  

Intra-abdominal pressure 
in abdominal compartment syndrome, 9 1 6  
increased, clinical manifestations of, 9 1 6, 

9 1 6t 
Intra-aortic balloon pump, for thoracotomy, 

480 
Intra-arterial digital subtraction arteriography 

(IADSA),  peripheral vascular injury, 
1 023 

Intra-arterial vasodilators, for peripheral 
vascular injury, 1038 

Intra-articular fractures, of  hand, 974 
lntracaval shunts, 66 l-662, 662[ 
Intracellular adhesion molecule- I ( ICAM- 1  ) ,  

1 3 1 5 , 1 363 
lntracerebral hematomas 

delayed, 394-395 
diagnosis, 379, 38 1[ 
surgical management, 387 

lntracranial contusion, 3 79 
lntracranial hematoma, 378-379, 378f-38 lf 
lntracranial pressure ( ICP) 

elevated, hyperventilation for, 338 
increased, 1 82 
management, head injury, 390 
monitoring, 1 240 

lntrahepatic bile duct injury, 644, 646 
lntraluminal shunts, for peripheral vascular 

injury, 1 030, 1 03 lf, 103 2[ 
lntramedullary nailing, tibia shaft fractures, 

998-999 
lntraocular foreign body ( !FOB), 4 1 1 
lntraocular pressure, elevated, hyphema 

morbidity and, 409 
lntraoperative monitoring, 3 1 8-3 1 9, 3 l 9t. See 

also specific imrao/Jerative monitoring 
methocls 

lntraosseous infusion, 225 ,  1079, 1080t 
lntraperitoneal fluid, without obvious source, 

computed tomography of, 284 
Intrapulmonary foreign body, 54 1  
lntrathoracic hemorrhage, emergency 

department thoracotomy for, 246 
lnrravascular device, infection 

diagnosis of, 363-364 
prevention of, 363 

Intravenous access 
in burn injuries, 1 1 39-1 1 40 
for thoracic great vessels injuries, 56 1 ,  

563 
Intravenous fluids, warm, for rewarming, 

1 1 58 
Intubation 

pediatric, drugs dosages, 1 076, 1 076t 
rapid sequence 

with oral endotracheal intubation, 
1 77- 1 79, 1 77! 

pediatric, 1 076-1 078, 1 076t 
in prehospital setting, 1 2 1- 1 22 
in primary survey, 1 5 5  

Inverse ratio ventilation ( IRV) ,  1 243, 
1 324-1325  

Iodine 1 3 1 ,  terrorist usage of, l 225t  
!PG ( impedance plethysmography) ,  1 279 
lridocyclitis, traumatic, 409 
I ridodonesis, 409 
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Irrigation, wound, 1 1 22-1 1 23 ,  l l 2 3f 
IRV ( inverse ratio ventilation), 1 243, 

1 324- 1 3 2 5  
lschemia, after head injury, 3 8 1  
lschemia penumbra, 445 
Islets of Langerhans, 745 
!SS. See Injury Severity Scale 
IVC filter placement, for venous 

thromboembolic d isease, 303 

Jackson-Pratt drain 
for bile tract injuries, 672 
for liver injury, 657,  656[ 

Jaw thrust, 1 58 
Jefferson fracture, 459 
Jejunostomy, 760, 761[, 1 396 
Jejunum 

anatomy, 7 1 5 . 7 1 9[ 
resection, postoperative complications, 

73 1 
Jet insufflation, 1 59 
Joint, positioning, for peripheral nerve repair, 

1052 
Joint trauma, lower extremity, sequelae of, 

1007-1 008 
Jugular vein injuries, penetrating, 442, 444t 
J ugular venous oxygen saturation (Sjv02),  

391 
J ugular venous saturation monitoring, 1 240 
Juxtahepatic venous injuries, management, 663, 

663t 

K 
Ketamine 

for airway management, 1 83 
pharmacology, 332-33 3 ,  332t  

Kidney 
age-related changes, 1 1 03-1 1 04 
artificial, history of, 9, 1 4  
defense mechanisms, 1 345 
drug interactions, in acute renal failure, 1 36 l ,  

1 362t 
embolization, 300 
failure. See Acute renal failure 
inflammation, in acute tubular necrosis, 

1 346- 1 347 
ischemia, local, 1 345 
ischemia-perfusion injury, 1 346 
management, in burn injuries, 1 1 45-1 146 
medullary oxygen balance, mediators of, 

1 345, 1 346t 
medullary thick ascending limb, 1 344 
oxygen delivery, optimizing, 1 3 53-1 3 5 5  
parenchymal injury, d iagnosis of, 1 3 53 
perfusion, optimizing, 1 3 53-1 3 5 5  
physiologic changes, i n  pregnancy, 883, 

880t 
physiology, normal, 1 342-1 344, 1 342[, l 343f 
procurement, for organ donation, 1 1 83, 

1 1 83[ 
transplantation, historical aspects, 1 1 77 
trauma. See Renal injuries 
tubule 

cellular injury, 1 345-1 347 
necrosis. See Acute tubular necrosis 
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Kinematics 
auto/truck collisions, l 3 1- 132 ,  1 33f 
blasts, 1 44 
blunt trauma, 1 3 1 ,  1 3  lf, 1 3 2f 
definition of, 1 2 7  
fall injuries, 1 43-144 
occupant protection and, 1 3 8- 1 4 1 ,  1 39f, 

1 4 lf 
Kinetic energy, 1 28 
Kleihauer-Betke (KB) test, 885-886 
Knee injuries 

dislocations, 994-995 
ligamentous injuries, 995-996 
meniscal injuries, 995-996 

Knife injuries. See also Stab wounds 
energy levels and damage from, 1 46-148, 

146f-1 48f, 1 48t 
Knopkierie, 7 1 8  
Kocher maneuver, 672, 723 ,  787 
Korean War 

combat- injuries, locations of, 1 2 2  I t  
medical advances during, 9 ,  1 4  
shock treatment during, 1 97 

Krebs cycle, 1 3  72 
Kussmaul's sign, 342 

L 
Labor, premature, 895 
Lacerations 

bladder, extraperitoneal, 862, 863f 
cardiac, repair of, 549, 550f 
cheek, 419,  4 1 9f 
corneoscleral, 4 1 0-4 1 1 ,  4 l Of 
diaphragm, 618,  620f, 6 2 lf 
duodenal, 7 59 
eyelid, 41 1-4 1 2 ,  4 1 2f 
facial, 420-422, 42lf  
facial nerve, 1 190- 1 1 9 1  
globe, 404 
lacrimal duct, 1 1 90 
lung. See Lung, lacerations 
pancreatic, 7 5 1  
renal parenchymal, 278-279, 278f, 279f, 845 ,  

847f, 848f 
scalp, 1 6 1  
tongue, 4 1 7 ,  4 1 9  
vulva, 900-901 

Lacrimal duct lacerations, 1 190 
Lactic acidosis, 202 
Lactose intolerance, after small bowel resection, 

732 
Lambert-Beer law, 3 2 1  
Laparoscopy 

for cardiac injuries, 54 7-548 
diagnostic, abdominal injuries, 588, 589, 

589t 
diaphragmatic injury, 6 1 6  
liver injuries, 639-640 
therapeutic 

for splenic injury, 703 
stomach injuries, 724 

Laparotomy, damage control. See Damage 
control operations 

Larrey, Dominique Jean, 1 1  
Laryngeal injuries 

from blunt trauma, 446-44 7, 44 7t 

fractures, 1 5 5 ,  291 
from penetrating trauma, 446, 446t 

Laryngeal mask airway (LMA), 1 75, l 74f, 192 ,  
3 16-3 1 7  

Laryngoscope, Bullard, 1 77 ,  1 8 5f 
Laryngoscopy 

atlantoaxial joint limitations and, 3 1 5  
in spinal cord injury, 339 
views, classification of, 3 1 4, 3 l 5f 

Laryngotracheal injury, airway management, 
1 8 1  

Laryngotracheal trauma, blunt, 446-44 7, 44 7f 
Lasix (furosemide), for acute renal failure, 1 3 5 5  
Latissimus dorsi muscle, pedicled, 1 19 1 ,  1 19 1f 
Lavoisier, Antoine-Laurent, 5 
Leeds Coma Scale, 383 
Lefort fractures 

classification, 422, 434 
computed tomography, 290, 290f 
maxillary, 424, 424f, 425f 
type 11, computed tomography, 290, 290f 
type I l l ,  airway management, 1 8 1  

Left carotid artery injury, 5 74 
Legislation 

trauma-related, current, 1 477 
trauma-related, 1 478 

drunk driving, 45 
enactment, 14 7 5-14 7 7 

activity by bill's congressional author, 
1 47 5-1476 

constituent/special interest activity and, 
1 47 5  

floor vote, 1476-1477 
line item veto and, 1475 

Lens injuries, 409 
Levamisole, 1416  
Lidocaine, 331 t ,  1 1 2 l t  
Ligament of Treitz, 725 ,  726f 
Ligaments 

hepatic, anatomy of, 635,  635f 
splenic, 685-686, 686f 

Linear energy transfer, 1 14 7 
Line item veto, 14 7 5 
Lipid mediators, in ARDS pathogenesis, 1 3 14, 

1 3 1 4f 
Lipid peroxidation, 1016 
Lisfranc joint injury, 1 002, 1002f 
Lister, Joseph, 7 
Liver injuries 

AAST organ injury scale, 5 9 1 -592, 591f, 
592f, 636, 636t 

adjunctive hemosratic agents, 664-665 
anatomy, 633, 634-635 ,  635f 

lobar, 634 
segmental, 634, 635f 

from blunt trauma 
abscesses, 644, 645f 
algorithm for, 643f 
bile collections, 644, 645f 
complications with nonoperative 

management, 642-648, 650, 643t, 
649f 

diagnosis, 63 7 
hemorrhage, 644 
hospital/ICU length of stay, 643-644 
incidence of, 63 7 

mecha ism of injury, 637 
nonoperative management, 59 1-593, 59lf, 

592f, 640-642, 64 1! 
transfusion rates, 642-643 

classification, 636, 636t 
complex, operative management, 649-650, 

649f 
algorithm for, 648f 
experimental studies, 65 1-653 
hemostatic methods for, 653-661 ,  

6'3f-656f, 659f, 660f 
hypothermia for, 650-65 1 ,  652f 
Pringle maneuver for, 649-650, 650f 
steroids for, 65 1 

complications, 665-670, 666f, 668f, 669f 
computed tomography, 275-276 
damage control operations, 9 1 0-9 1 1 ,  91 lf 
deep suturing, for hemostatic control, 

654-655 ,  654f 
diagno tic adjunctive tests, 63 7-640, 639f 
drainage, 656-657,  656f 
failure, nutritional support, 1 387 
grading, 5 9 1 -592, 59lf, 592f 
hemostatic methods, perihepatic packing, 

659-660, 660f 
hepatic resection for, 657-658 
historical aspects, 633-634 
hospitalization, 643-644 
hypothermia prevention, 63 7, 63 7 t  
ICU length o f  stay, 643-644 
management, 681-682 

in burn injuries, 1 146 
initial, 636-637, 637t 

mortality rates, 670 
pediatric, 1 085 ,  1 087 
from penetrating trauma 

evaluation of, 647-648, 648f 
nonoperative management of, 647 

postobservational computed tomography, 
646-647 

resumption of normal activities, 64 7 
retroheparic caval, 66 1-664, 662f, 663t 
transcatheter emboli:ation, 300 
transplantation, 664 
venous, 661-664, 662� 663t 

Lobectomy, for chest trauma, 533 
Local anesthesia, for wound management, 

1 1 2 1-1 1 22 ,  1 02 l t ,  1022f, 1 023f 
Long thoracic nerve, testing, 938t 
Lorazepam, pharmacology, 1 250, 1 250t 
Loss of consciousness, during intubation, 

1 2-183 
Lower extremity injuries 

ankle. See Ankle injuries 
biomechanics, 985 
combinations, 985 
complications 

early, 1005-1006 
later, 1006-1007 

diagnosis 
patient history, 985 
physical exam, 986 
radiographic, 986 

femoral shaft fractures, 993-994 
fractures, 981 

acetabular, 988-989, 989f 



open, 984 
patterns, bone strength and, 985 
pelvic. See Pelvic fracture 

hip. See Hip injury 
h istorical aspects, 981-982 
knee. See Knee injuries 
limb salvage vs. amputation, 983-984 
patellar fractures, 994 
pathophysiology, 985 
pre-existing medical problems and, 982 
recognition, early, 984-985 
reconstructive surgery, 1 1 93-1 1 94 
rehabilitation, 1 003-1005 
severity classification, 982, 983t 
treatment 

prorocol for, 982, 982t 
replantation, 984 
timing of, 982, 984-985 

Low-molecular-weight heparin ( LMWH),  for 
venous thrombosis prophylaxis, 
1 281  

LSD ( lysergic acid diethylamide) ,  1070 
Lumbar spine 

fractures, 455 
injuries, from safety belt usage, 1 40 

Lumbosacral plexus injuries, rehabilitation, 
1 207 

Lung compliance, 1 3 1 7  
Lung injuries 

abscess, 539-540, 540f 
acute 

AECC criteria, 1 3 1 2 , 1 3 1 2t 
pulmonary endothelium and, 1 3 1 5  

anesthesia for, 342 
from blunt trauma 

contusion, 5 26-528, 5 2 7f 
diagnosis of, 5 24 ,  5 24t,  5 2 5f 
etiology, 523 ,  5 24t 
hemothorax, 5 2 6  
pathophysiology of, 523-524 

complications 
bronchopleural fistulas, 53 7 
chylothorax, 540-54 1  
clotted hemothorax, 5 3 5-537,  537f 
empyema, 537-539, 538f, 538t 
intrapulmonary foreign body, 541  
lung abscess, 539-540, 540f 
lung cyst, 540 
lung torsion, 5 4 1  
persistent a i r  leaks, 5 3  7 

cyst, post-traumatic, 540-541 
damage control operations, 909-91 0  
herniation, 488 
inspiratory/expiratory pressures, assessment 

of, 1 240 
lacerations, 268, 268f, 342 

anesthesia for, 342 
diagnostic imaging, 268, 268f, 268, 268f 
parenchymal, repair of, 533 ,  533f 

long-term disability after, 542 
mechanics, assessment of, 1 240 
from penetrating trauma, 1 49, 342,  528 

a ir  embolism, 532  
anatomic resection for, 533 
hemothorax, 5 29-530, 530f 
with open chest wound, 53 1-532 

parenchymal lacerations, repair of, 533, 
533f 

pneumonectomy after, 533-534, 534f 
pneumothorax, 530-53 1 
tension pneumothorax, 53 1 ,  532f 
tube thoracostomy for, 5 28-529 

torsion, 54 1 
ventilator-induced, 1 243-1244 
video-assisted thoracic surgery for, 535 ,  535f 

Lung injury score, adult respiratory distress 
syndrome, 1 3 1 1-1 3 1 2 ,  1 3 1 1 t 

Lung weight hypothesis, l 3  l 7 
Lusitropic drugs, 1 295 
Lymphocyte count, total, radiation exposure 

injury prognosis, 1 1 50, l l 50t 
Lysergic acid diethylamide (LSD), 1070 

M 
Macrophages, in ARDS pathogenesis, l 3 1 3  
Magnetic resonance imaging (MRI) 

advantages, in spinal trauma, 287 
craniocerebral trauma, 292-293 
diaphragmatic injury, 6 1 4, 6 1 5f 
facial trauma, 291 
hemidiaphragm rupture, 266-267 
history of, 1 0  
limitations, in spinal trauma, 287 
ocular injury, 405 
spinal cord injury, 457 ,  457[ 
spinal injuries, 286-287 
splenic injury, 691 
thoracic great vessels injuries, 566 
thoracolumbar spine, 288 

Major Trauma Outcome Study (MTOS) ,  74, 
82, 45 1 

Major trauma patient, definition of, 87 
Malignant hyperthermia, end-tidal carbon 

dioxide, 324, 3 25f 
Mallampati classification, of upper airway 

appearance, 3 14-3 1 5 ,  3 1 6f 
Malleolar fractures, 1 000 
Mallet finger, 976 
Malpractice, 1 466 
MALT (mucosal-associated lymphoid tissue),  

1 448 
Malunion, of lower extremity injuries, 1 007 
Mandibular fracture 

airway problems, 1 80 
computed tomography, 290-291 
diagnosis, 429, 43 lf 

Mangled-Extremity Severity Score (MESS) ,  
984 

Mannitol, for acute renal failure, 
1 355-1356 

Manual in-line stabilization (MILS ) ,  with oral 
endotracheal intubation, 1 77-1 79, 
1 7 7f 

MAP. See Mean anerial pressure 
Marcus-Gunn pupil, 404 
Marine invenebrates, bites/stings of, 1 1 33 
Maryland Institute of Emergency Medical 

Services Systems (MlEMSS) ,  59 
MASH (Mobile Army Surgical Hospital ) ,  9, 14  
Mass casualties, triage principles, 83  
MAST. See Military antishock trousers 
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MAST (Michigan Alcoholism Screening Test) ,  
45 

Maxillary fracture 
airway management, 1 8 1  
LeFort, 424, 424f, 425f 

Maxillofacial trauma 
airway management, 1 80- 1 8 1  
d iagnostic imaging, 288-2 9 1 ,  289f, 290f 

Mean arterial pressure ( MAP) 
alcohol abuse and, 1060 
renal perfusion and, 1 354 

Mechanical complications, from enteral 
feeding, 1 396 

Mechanical traction devices, 1 198 
Mechanical ventilation 

for adult respiratory distress syndrome, 1 3 2 1 ,  
1 322t  

inverse ratio, 1 3 24-1 325  
PEEP, 1 32 1-1323 
pressure-control, 1 324 
pressure-limited support, 1323 
in prone position, 1 3 2 5  

assist control mode, 1 242 
control mode, 1 242 
for flail  chest, 496-498, 497t 
indications, 1 24 1  
intermittent mandatory, l 242, 1 242f 
monitoring, 1 238-1 239 
open lung approach, 1 3 18 
pressure support, 1 242, 1 243[ 
time-cycled pressure control, 1 243, 1 243f 
ventilator-induced lung injuries, 

1 243-1244 
ventilatory modes, 1 24 1 - 1 242 
weaning, 1 244, 1 246 

early tracheostomy and, l 248 
process of, 1 246-1248 
ventilatory capacity and, 1 245t, 1 246 
ventilatory work and, 1 245t  
vs .  extubation, 1 246, 1 247t 
work of breathing and, 1 246 

Mechanism, of injury, 2 7-28, 26r-27t. See also 
specific mechanisms of injury 

Medial canthus injuries, 435 
Median nerve, testing, 938t 
Median nerve injuries, 1 050 
Mediastinal hemorrhage, diagnostic imaging, 

263-264, 264f 
Mediastinal traverse injuries, 5 7 5  
Mediastinum, widening, 576f 
Mediastinum, widening, with thoracic great 

vessel injury, 5 6 1 ,  562f, 563t 
Medical control, in prehospital care, 107-108 
Medical direction, for trauma care system, 61 
Medical d irector, for EMS system, 1 14-1 1 5  
Medical Force 2000, l 220f 
Medical Practice Act, 1 07 
Medical Research Council Grading System, of 

motor strength, 456, 457t 
Medicolegal issues, 147 1-1472 

confidentiality, 1 465 
consent, 1 464-1465 
consultations, 1 466-1467 
duty to report, 1465-1466 
evidence, 1 466 
futility. See Futility, medical 
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Medicolegal issues (continued) 

malpractice, l 466 
obligation to treat, l 463 
patient transfers, l 463-1464 

privacy, 1 465-1 466 

privilege, 1465 

prorocols, 1 466-1467 

records, 1 467 

standing orders, standard of care in, 
1 466-1467 

terminal trauma patients and, 1 467 

Melatonin, 1 4 1 5  

Memory, anesthetic agents and, 333 
Meningococcal meningitis, universal 

precautions for, 106 

Meniscal injuries, 995-996 

Meperidine ( Demerol) ,  1 070 

Mepivacaine, dosages, 33 l t  

Merkel cells, 1 048 

Meropenem, for acute peritonitis, 3 5 5t 
Mesenteric injuries 

from blunt trauma, 7 1 8, 7 1 8f 
computed tomography, 282-283, 282f 

from penetrating trauma, 7 1 8, 7 1 8f 
surgical repair, 724-726, 725f, 726f 

Meshes 
absorbable, 92 1-923,  92 1f, 922f 

permanent, 923 

Mesh hepatorrhaphy, for liver injuries, 
658-659, 659f 

Metabolic alkalosis, in acute renal failure, 1 358 
Metabolic failure, intraoperative, 9 1 5  
Metabolic suppression, 1 287 
Metabolism, age-related changes, l l 05 

Metacarpal fractures, 97 4 
Metallic coils, 297, 296t, 298f 

Methemoglobin, pulse oximetry and, 32 1-322 ,  

322f 

E-Methyl-histidine, 1 3  72 

Methylprednisolone, for pinal cord injury, 
458-459 

Merhylprednisolone succinare (Solu-Medrol) ,  
65 1 

Metoclopramide, enhancement of gastric 
emptying, 1 393 

Metolazone, for acute renal failure, 1 35 5  

Metronidazole, for acute peritonitis, 3 5 5 t  
MGT (microbial gastrointestinal translocation), 

364-365 
Ml. See Myocardial infarction 
Miami )-collar, 458 

Michigan Alcoholism Screening Test (MAST), 
45 

Microbial gastrointestinal translocation 
(MGT),  364-365, 374 

Microbial resistance, in intensive care unit, 
1 255-1256 

Microbiology 
abdominal abscess, 357  

contamination, in intra-abdominal infection, 
3 53-354 

of open fracture wound infections, 3 5 2-353 ,  
352t  

urinary tract infection, 363 ,  363t 
ventilator associated pneumonia, 360-36 1 ,  

36lf, 3 6 1 t  

Microcircularion, pharmacological 
manipulation, 1 1 98-1 199 

Micronutrient deficiency, in total parenteral 
nutrition, 1 400 

Midazolam 
pediatric dosages, 1076t 

pharmacology, 333, 332t, 1 250, 1 250t 

Middle Ages, medical advances during, 4-5 

MlEMSS (Maryland lnsriwre for Emergency 
Medical Services Systems), 59 

MlGET (multiple inert gas elimination 
technique) ,  1 328 

Military antishock trousers (MAST) 
for pelvic fracture, 81 7-818, 8 18f, 

826-827 

rhoracotomy and, 480 

Military forces 
battle casualties. See Battle casualties 
surgery, unique feawres of, 1 2 19 ,  1 220[, 

1 22 1[, 1 2 2 l t  

terrorism and, 1 222-1 223, 1 22 5-1 226, 
1 223t ,  l 224t 

trauma management, vs. civilian methods, 
1 2 1 8- 1 2 19 ,  l 2 1 8t 

Milrinone, for myocardial dysfunction, 
1 293-1 294 

Minerals, in total parenteral nutrition, 1 390 

Minors, consent and, 1464-1465 

Missiles. See Bullets 
Mivacurium, for rapid intubation, dosages of, 

334, 335t  

Mixed j ive, 1068 
Mobile Army Surgical Hospital (MASH),  9, 14 ,  

8 1  
Mobilization, spleen, 698-700, 699[, 700[ 
Model Trauma Care System Plan , 59-62 

MOF. See Multiple-organ failure 
Monitoring 

intraoperative, 3 1 8-3 19 ,  3 1 9t . See also 

specific incraoperative monitoring 

methods 

Morgan, John, 6 
Morgangi, Giovanni Battista, 5-6 

Morphine, for ICU analgesia, 1 249, 1 249t 

Mortality Prediction Model (MPM),  l 234, 

1 235 t  
Mortality rates 

adult respiratory distress syndrome, 1 309 

age of victim and, 1 28 
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Necrotizing fasciiris 
diagnosis, 35 l 
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250 
Oxygen delivery (002) 

blood product administration and, 23 7-238 
critical point of, 1 287 
in multiple-organ failure, 1 438-1 439, 

1 439! 
oxygen consumption and, 208-209, 209f 
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mechanism, 738 
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treatment, 7 5 1 -7 54, 752f, 761 
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Pandora's Box phenomenon, 1 1 7 1  
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Partial liquid ventilation, for adult respiratory 

distress syndrome, 1327 
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Pasteur, Louis, 7 
Patella 

dislocations, 995 
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2 1 9-220, 1 288 
PCWP (pulmonary capillary wedge pressure ) ,  

1 320 
PDGF (platelet-derived growth factor), l l l 7t 
Pectoral nerve, testing, 938t 
Pediatric Risk Indicator (PRl ) ,  73 
Pediatric trauma. See also s/Jecific inju.ries 

abdominal injuries, 1083-1 088 
colon, 1086 
duodenum, 1085 
evaluation of, 1083- 1085 
kidney, 1088 
liver, 1085, 1087 
pancreas, 1087-1 088 
rectum, 1086 
small intestine, 1085-l 086 
spleen, 1086-1087 
stomach, I 085 

assessment 
airway, 1076-1078, 1 076t 
breathing, I 078 

burn injuries 
Galveston resuscitation formula for, 

1 1 40-1 14 l ,  l l 40t 
size estimation, 1 14 1 ,  1 1 4 l t  

central nervous system, 1081-1083 
circulation management, 1078-108 1 ,  1 079t, 

l 080t, l 08 ! t  
emergency department management, 1 085 ,  

1 09 1 ,  l 09 l t  
epidemiology, 1075-1076, l 075t ,  1 084 
facial fractures, 1089 
falls, accidental, 33 
initial resuscitation, 1084-1085 
orthopedic injuries, l 089 
pedestrian-motor vehicle collisions, 143 
peripheral vascular injuries, 1038 
regionalized care, 1092-1093, 1092t 
rehabilitation, 2 1 4  
resuscitation checklist, l 090t 
scald injuries, prevention of, 46 
sedation dosages, l 09 1 ,  l 09 1 t 

thoracic, I 083 
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vascular injuries, 1088-1089 
vital signs, 1 079t 

Pediatric Trauma Score, 1092, l 092t 
Pelvic fracture 

abdomen evaluation, 81 5-8 1 6, 8 ! 6t 
with abdominal injuries, 1 64 
anatomy, 808, 808f, 809f 
arterial hemorrhage, damage control 

operations for, 9 1 4  
associated injuries, 830-833 ,  8 3  l t ,  832f 
with bladder injury, 860, 862 
bleeding management 

in AP compression, 8 1 7  
author's approach, 823, 826, 824f, 825f 
external compression devices for, 8 1 7-8 18, 

8 1 8f 
external fixation for, 8 1 8-820, 8 1 9f 
in lateral compression, 8 1 7  
operative hemostasis for, 822-823 
selective embolization for, 820-822, 82 lf 

classification, 8 1 0-8 1 1 ,  8 1  l t  
complications 

delayed, 833 
long-term, 834 

definitive stabilization, 828, 829f 
approach for, 828-830 
fixation techniques for, 828 
staged surgery for, 830 
timing of, 828 

diagnosis, 8 1 1-8 1 4, S l l t , 8 1 2f, 8 1 3f, 
8 1 6-8 1 7  

with d iaphragmatic rupture, 608 
h istorical aspects, 807-808 
initial management, 814-8 1 5  
management algorithm 

hemodynamically stable patient, 824[ 
hemodynamically unstable patient, 825[ 

mechanism of injury, 81 1 ,  8 1  l t ,  987 
mortality rates, 834t 
open 

female reproductive injuries and, 
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management of, 826-828 
outcomes, 833-834, 834t 
pelvic ring disruption, 987-988, 988[ 
in pregnancy, 890 
prehospital care, 1 20 
radiography, 987 
with rectal injuries, 778, 778t 
vectors of injury, 808-81 0, 8 1 0[ 

Pelvic hemorrhage, embolization for, 301-302, 
301[ 

Pelvis, blunt trauma, diagnostic imaging of, 
2 70-272, 2 7 1[, 272t ,  273t 

Pendelluft, 485 
Penetrating Abdominal Trauma index (PAT!), 

87 
Penetrating trauma. See also u.nder specific injury 

site 
anatomy, 1 48- 1 5 2  
blood culture results, 1 446, l 446t 
damage from, energy levels and, 1 46-148, 

1 46f- l 48f, 1 48t 
energy exchange in, 1 44, 145[ 
size/profile from, 1 45-146, 1 45[ 
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Penicillin 
historical aspects, 1 3  
prophylaxis, for splenecromized children, 

705, 706t 

Penis 
amputation, 872-873, 873f 

avulsion injury, 872 
fracture, 872 

strangulation, 873-874 
zipper entrapment, 872 

Pentoxifylline ( POF), 1 4 1 7  
Percussion, i n  primary survey, 1 56 

Percutaneous transtracheal catheter ventilation 
(PTCV), in prehospital setting, 
1 2 1- 1 2 2  

Perfluorocarbons, a s  red blood cell substitutes, 
242 

Perfusion pressure of compartment, renal 
perfusion and, 1 354 

Pericardia[ hemorrhage, d iagnostic imaging, 
268, 269f, 2 70f 

Pericardia! injuries 
from blunt trauma, 5 53-554  

diagnostic imaging, 268-269, 269f, 2 70f 
management, 558 

Pericardia! tamponade 
Beck's triad of, 546 

emergency department thoracotomy for, 246 

pathophysiology, 545-546, 546f 
Pericardiocentesis, for cardiac tamponade, 

1 60- 1 6 1 ,  2 1 6-2 1 7, 343 
Perihepatic packing, for liver injuries 

materials, 659-660, 660f 

removal, 660-661 

technique, 660, 660f 

Perinea! injuries 
from blunt trauma, 899 

evaluation/treatment, 899-901 ,  900t 
Peripheral nerve injuries 

anatomy, 1 047 

artificial conduits for, 1 052-1053 
brachia! plexus, 1 049-1 050 

classification, 1049 
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of motor unit, 1 048 

Wallerian, 1048 

elongation, blood flow and, 1052  

function, 1 047-1 048 
functional tests 

laboratory, l 049 
motor, 1 049 

sensory, 1 048-1049 

grafts for, 1 052-1053 
median, 1 050 
neuromas, 1 053- 1 05 5  

with pelvic fracture, 833 

primary repair, 1 05 1-1 052 ,  105 1f 

radial, 1 05 l 

regeneration, I 048 
rehabilitation, 1 207 
repair results, 1053,  l054t 
secondary repair, 1052 
transposition, l 052 
ulnar, 1 050-105 1 

Peripheral vascular injuries 
amputation, 1 040-104 1 ,  1 04 l t  

arterial, operative repair techniques, 1030, 
1 032-1034, 1 032f, 1033f, l033t ,  

1 034t 

assessment, 1 64-1 65 

complications, 1039-1040, l039f, 1 040f 

diagnosis, 1 024, 1 024t, 1024f, 1045 

algorithm for, 1 024f 

noninvasive, 1 045-1046 
noninvasive studies, 1 0 1 8- 1 0 1 9, 

1021-1023 
patient history, 10 16  

physical examination, 1 0 1 7- 1 0 1 8, I O I  7 r  

epidemiology, 1 0 1 l , 10 13 ,  1 0 1 2f, 1 0 1 2t 

historical aspects, l O l l 

intra-arterial vasodilators for, 1 038 

l imb salvage, 1 040-104 1 ,  1040r 

mechanism of injury, 1 0 1 1 ,  1 0 1 2f 
nonoperative management 

endovascular, 1 026-1027 

observation, 1025-l 026 
ultrasound-guided therapy, 1 026 

operative management 
arterial repair techniques, 1 030, 

1 032-1034, 1 032f, 1033f, 1 033t ,  

1 034t 

fasciotqmy, 1 036, I 038, 1036f 

general principles of, 1027 

immediate amputation, 1027-1028, 1028f, 

1029f 
intraluminal shunts, ! 030, 103 lf, 1032f 

obtaining vascular control, 1 028, 1030f 
venous repair techniques, 1034-1035 

of wound, 1 034, 1 036, l 034f, 1 035f 
with orthopedic injuries, 1 038 

outcome, 1040-104 1 ,  1 040t, l04 1 r  

pathophysiology, 1 0 1 3 ,  1 0 1 5- 1 016 ,  1 0 1 4f, 
1 0 1 5f 

pediatric, l 038 

postoperative care, 1 038-1039 
restoring normal circulation, 1038 

sympathectomy and, 1038 
Peritoneal cavity, bleeding into, 2 1 1 ,  2 1 2f 
Peritoneal dialysis, for acute renal failure, 1 359 

Peritoneal lavage 
abdominal injuries, cost of, 589r 

for peritonitis, 354-355 

Peritonitis 
acute, 354-355 , 355 t ,  373 

tertiary, 3 5 7  
Permanent meshes, 923 

Permanent vegetative state, 1468 
Permissive hypercapnia, for adult respiratory 

distress syndrome, 1323- 1 3 24 
Persian Gulf War injuries, 1 2 14, 1 2 1 5f 
pl-I, gastric intramucosal, 20 I 

Phalangeal fractures, 974 

Pharyngeal injuries, penetrating, evaluation, 
440 

Pharyngotracheal lumen airway, for prehospital 
care, 1 1 6 

Phase-factor matrix, 2 1-22, 22r, 42-43, 42r 
pl-Ii (gastric intramucosal pl-I ) ,  201 
Pl-11 ( Prehospital lndex) ,  73, 85,  88 
Philadelphia collar, 1 79, 458, 459r 
Phospholipase A1, in ARDS pathogenesis, 

1 3 1 4, 1 3 1 4f 

Phrenic nerve, anatomy, 605, 606f 
Physeal injuries, of hand, 975 

Physiatrist, role, in  rehabilitation ream, 1 20 

Physical examination. See also under specific 
injuries 

facial injuries, 4 1 9, 4 1  f 

pre-anesthesia, 3 1 3-3 7 7 

for re-evaluation, 162  

in  secondary survey, 1 62 
Physical therapist, role on rehabilitation team, 

1 202 

Physician 
education, on violence prevention, 1 1 7 2  
i n  E M  system, 1 1 4  

judgment, for interhospital transfer, 9 1  

role in medical furiliry, 1 468 

Physics, of energy exchange, in blunt trauma, 
1 3 1 ,  1 3 lf, 1 32f 

Physiological medicine, 7 

Physiologic criteria, for interhospiral transfer, 
9 1  

Pigment-induced nephroparhy, 1 348-1349 
Pilon fractures, 1 000, 1 00 If 

Piperacillin/razobactam, for acute peritonins, 
3 5 5 r  

Placental abruption, 890 

Plasma tran fusion, historical aspects, 1 3  

Place fixation, tibia shaft fractures, 999 

Platelet, function, hypothermia and, 1 2 7 5  

Platelet-activating factor ( PAF), 1 363, 1 4 1 4  
Platelet aggregation, i n  hemostasis, 1 267 

Platelet c ncentrare, creation of, 235  
Platelet count, normal values, l 2 70t 
Platelet-derived growth factor ( PDGF), 1 l l 7t 

Platelet plug, formation, 1 267-1 268, 1 268f 

Platelet transfusion, for rhrombocytopenia, 238 

Plarysma muscle, anatomy, 437 

Pleural iniuries 
from blunt trauma 

diagnosis of, 524,  5 24t ,  5 2 5f 
etiology of, 523 ,  5 24t 

hemothorax, 526 
parhophysiology of, 5 23-524 

pulmonary contusion, 5 26-528, 5 27f 

complications 
bronchopleural fistulas, 53 7 

chylothorax, 540-54 1 

clotted hemorhorax, 535-537,  537f 

empyema, 537-539, 538f, 538t 
intrapulmonary foreign body, 5 4 1  

lung abscess, 539-540, 540f 
lung cyst, 540 

lung torsion, 5 4 1  
per istent air leaks, 5 3  7 

long-term disability after, 542 
from penetrating trauma, 528 

air embolism, 532 

hemothorax, 5 29-530, 530f 
with open chest wound, 53 1 -532 
pneumonectomy after, 533-534, 53-lf 
pneumorhorax, 530-53 1  
ten ion pneumothorax, 53 l ,  532f 
tube rhoracosrorny for, 5 28-529 

video-assisted thoracic surgery for, 535,  5 3 5[ 
Pleural space, bleeding into, 2 1 1  
Pleural space infection, prevention, 3 5 8-359 



Pleuroperitoneal pressure gradient, 607 

Plutonium, terrorist usage of, l 225 t  

PMNs. See Polymorphonuclear neutrophils 
Pneumatic antishock garment ( PASG) 

for abdominal vascular injury, 786 
contraindications, 1 23 

diaphragmatic injury and, 6 1 7  

for hemorrhagic shock, 205 
in prehospital sening, 1 1 9 

for specific injuries, 1 23 
urban vs. rural, 1 22-1 23 

thoracotomy and, 480 

Pneumatosis inrestinalis, from enteral feeding, 
1 395 

Pneumococcal vaccination, for splenectomized 
children, 705, 706t 

Pneumonectomy, 533-534, 534[ 
Pneumonia 

non-ventilator-associated, 373 

nosocomial, 360-362, 36 1[, 36l t  

aspiration-associated, 360-362 

non-ventilator associated, 360 

ventilator associated, 360-36 1 ,  36 1[, 36 l t  

ventilator-associated, 3 73-3 74 

Pneumopericardium, 2 1 6, 268 

Pneumothorax 
from blunt trauma, 524 

open, 1 20 

from penetrating trauma, 530-53 l 
percent, 524 

persistent, 5 1 5  

radiography, "double diaphragm" sign, 263, 

263[ 

tension, 1 20 

treatment, 5 2 5-5 1 6  

unresolved with pleural suction, 1 8 1 - 1 82 

POF (pemoxifylline) ,  l 4 1 7  
Point of critical oxygen delivery ( D02,,.,) ,  1 287 

Poisonings, accidental, deaths by, 28 
Polymorphonuclear neutrophils ( PMNs) 

adherence, in reperfusion injury, 1 440 

postinjury derangements, 1 4 1 3- 1 4 1 4  

priming, 1440-144 1  

Polytetrafluoroethylene ( PTFE), fo r  aortoplasty, 
787-788, 790t 

Populations, in epidemiologic framework, 2 l 
Porta hepatis injuries, 799-800 

Portal triad occlusion. See Pringle maneuver 
Portal vein, anatomy, 634 
Positive encl-expiratory pressure ( PEEP) ,  for 

ARDS patients, 1 3 2 1- 1323  

Post concussive syndrome, 1 204 

Postinjury, gut hypothesis, 1 445-1 448, 1446t, 

1447[ 

Postinjury multiple organ failure. See Multiple 
organ failure 

Postpericardiotomy syndrome, 553  
Posr-splenectomy sepsis, prevention, 366 
Potassium. See also Hyperkalemia 

balance, 1 388 
in blood products, 240 

decreased levels, nutritional support for, 1 388 
Power of attorney, durable, 1 258- 1 2 5 9  

Pre-eclampsia, 893-894 

Pregnancy 
abdominal injuries 

from blunt trauma, 890 

penetrating trauma, 890, 89 1[ 
injury prevention during, 896-897 

maternal deaths in, 879 

maternal-fetal physiology, 893 
physiologic changes in, 880-883, 880t 

trauma, 879, 905 
abdominal evaluation, 889, 889[ 
amniotic fluid embolism, 894 

burns, 893 

cesarean section following, 890, 892, 892t, 

892[ 

critical care obstetrics, 893-895 ,  894t 

diagnostic modalities, 888-890, 889[, 

889t 
epidemiology of, 879-880 

fetal assessment, 886, 888, 886[, 887[ 
infectious complications and, 895 

maternal assessment, 884-886, 885[ 

neurologic injury, 895 

outcome predictions, 895-896 

prehospital care, 883-884 

premature labor and, 895 

primary survey, 884, 884[ 

secondary survey, 884-886, 885[ 
ultrasonographic examination, 888, 888t 

Pregnancy-induced hypertension, 893-894 

Prehospital care, 103 
abdomen injuries, 1 20 

cardiac injuries, 548 

controversies 
in airway management, 1 2 1-1 22 

firemen vs .  paramedics, 1 23 

in fluid resuscitation, 1 2 2  
"load and go" vs. "stay and play," 1 23 
in PASG usage, 1 22-123 

cricothyroidotomy in,  185  

emergency medical services, future agenda, 
1 24 

environment for, 1 05 

equipment, 1 1 5-1 1 7  

evaluation of, I 08 

extremity injuries, 1 20 

for head injuries, 1 1 9-1 20 
historical aspects, 1 03-105 

information resources, 1 2 5  
medical control, 107-1 08 
muscle paralysis in, 1 83 

pelvic fractures, l 20 

phases, 109-1 10  

immediate, l 10  

prospective, l l 0 

retrospective, 1 10 

philosophy for, 1 1 9 

quality assurance, 1 08-109 
research, 1 24 
spine injuries, 1 20 
thoracic injuries, l 20 
transport, patient packaging for, 1 1 7- 1 1 8  
transport vehicles, 1 1 8-1 1 9  
in trauma care system, 60 

trauma education for, 1 23 

trauma incident evaluation, 1 06-1 07 
treatment prococols, l 1 5  
universal precautions, 1 05- 106 

Prehospital Index ( PHI ) ,  73,  85 ,  88 
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Prehospital Trauma Life Support ( PHTLS),  
1 04, 1 53 

Prehospiral trauma life support ( PHTLS) ,  1 24  
Preload, cardiac output and, 1 288- 1 289, 1 290f 

Premature labor, 895 
Prerenal dysfunction, d iagnosis, 1 35 2-1353 ,  

1 3 5 2t 
Preservation, of organ donation, 1 1 8 1 - 1 1 82 

President, line item veto, 1475  

Pressure-control ventilation, for adult 
respiratory distress syndrome, 1 324 

Pressure-limited support, for adult respiratory 
distress syndrome, 1 323 

Pressure sores, in lower extremity injuries, 1007 
Pressure support ventilation, 1 242, 1 243[ 
Prevention of injuries. See also under specific 

injuries 
active interventions, 43 

ethical issues for, 44 

funding for, 43 

historical aspects of, 4 1 -43, 42t 

importance of, 4 1  

organizations/groups for, 43 

passive interventions, 43 

practical considerations, 43-44 

strategies 
for intentional injuries, 49-52 
for unintentional injuries, 44-49 

nationwide effectiveness of, 49 

strategies for, 43, 54-55 

surgeon's role in, 52-53, 5 5  
i n  trauma care system, 60 

Primary survey, 1 54-1 5 8  

airway with cervical spine protection, 
1 54-1 5 5  

breathing and venrilation, 1 55-1 56 

circulation with hemorrhage control, 
1 56-1 57 

environmental control, 1 5 8  

neurologic status, 1 57-1 5 8  

Priming, PMN, 1 440-144 1  

Pringle, Sir John, 6 

Pringle maneuver 
for complex liver injury, 649-650, 650[, 65 1 ,  

652[ 
for damage control, 9 1 0, 9 1  lf  
historical aspects, 633 

for j uxtahepatic venous injuries, 663-664, 
663t 

Privacy, 1 465-1 466 

Privilege, 1 465 

Progesterone, in pregnancy, 882,  880t 

Projectiles. See Bullets 
Prolactin, 1 4 1 5  

Prone positioning, for mechanical ventilation, 
in ARDS, 1 3 25 

Propofol 
for airway control, 182 ,  1 93 
dosages, 333,  332t  

for ICU analgesia, 1 250- 1 2 5 1  
nutrient interactions, 1 393-1 394 

Prostaglandin E2, 1 3 73-1374 

Prosthetist orthotist, role, in rehabilitation 
team, 1 203 

Protective clothing, for motorcycles/bicycle 
riders, 142 
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Protein 
dietary requirements, determination of, 1 385 
metabolism, nutritional support for, 13 72, 

1374 
Protein C,  1 269 
Prothrombin complex, 235  
Prothrombin time ( PT), 1 2 70-1 27 1 ,  1 270t 
Protocols 

development, 1 1 5  
indirect/off-line, 107 
medicolegal issues, 1 466-1467 
for prehospital care, 1 1 5 

Proximal humerus fractures 
classification, 944, 944t 
radiography, 944, 944t 
treatment, 944, 945f 

Proximal renal artery injuries, 79 1-792 
Proximal tibial fracwres, 996, 996f, 997f 
Pseudoaneurysm, angiography, 294, 295f 
Pseudoaneurysms, 1 0 1 5  
Pseudocysts, after pancreatic injury, 755-756 
Pseudomonas , 349 
Psoas hitch, for ureteral injury, 858, 86lf 
Psychiatrist, role, in rehabilitation team, 1 203 
Psychologist, role, in rehabilitation team, 

1 202 
PT (prothrombin time), 1 270-1 27 1 ,  1 270t 
PTCV (percutaneous tranmacheal catheter 

ventilation) ,  in prehospital setting, 
1 2 1-122  

PTT (partial thromboplastin time), 1 2 70-1 2 7 1 ,  
1 270t 

Public information/education, in trauma care 
system, 60 

PUFA (omega-3 polyunsaturated fatty acids), 
1 4 1 5  

Pulmonary aneriogram, 1 2  79-1280 
Pulmonary artery catheter 

for ARDS, 1 320 
flow-directed, controversies, 1 295- 1 296 
monitoring, 1 236-1237  
for myocardial dysfunction, 1 306 
outcome response, grading, 1 306, 1 306t 
placement, timing of, 1 306- 1 308 
special-use, 1 23 7 

Pulmonary artery injury, 5 74-57 5  
Pulmonary artery wedge pressure ( PA WP), 

2 1 9-220, 1 288 
Pulmonary capillary wedge pressure ( PCWP), 

1 3 20 
Pulmonary complications. See Respiratory 

system, complications 
Pulmonary conwsion, 5 26-528, 5 2 7f 
Pulmonary edema, in ARDS, 1 3 1 6-13 1 7  
Pulmonary embolism (PE) 

diagnosis, 1 2 79 
in head injury, 392 
with pelvic fracture, 833 
in pregnancy, 894-895 ,  894t 
risk factors, 1 28 l t  

Pulmonary function tests, o f  flail chest 
survivors, 500, 500t 

Pulmonary hilum, occlusion with Sarinsky 
clamp, 534, 534f 

Pulmonary hypertension, nitric oxide for, 
1 327-1328 

Pulmonary perfusion, decrease, end-tidal carbon 
dioxide and, 324, 325f 

Pulmonary system. See Respiratory system 
Pulmonary vascular resistance, following 

pneumonectomy, 534, 534f 
Pulmonary vein injuries, 5 7 5  
Pulmonotomy, 909-9 10  
Pulse, discrepancy or  absence, 164 
Pulse oximetry 

for anesthetic monitoring, 32 1-323,  32 1f, 
322f 

carboxyhemoglobin and, 322 
limitations, 322 
methemoglobin and, 32 1-322, 322f 
red blood cell substiwtes and, 322-323 

Pulse rate 
assessment, initial, 1 56-1 5 7  
i n  hemorrhagic shock, 204, 204t 

Pulsus paradox us, 4 76, 546 
Pupils 

evaluation, in ocular injury, 403-404 
peaked, 4 1  Of 
peaking, 404 
response, after head injury, 384 

Pyloric exclusion, 9 1 2, 9 1 2f, 9 1 3f 

Q 
QA/QI (quality assurance/quality 

improvement), 63, 63f 
Quality assurance, for prehospiral care, 108-109 
Quality assurance/quality improvement 

(QA/QI),  63, 63f 

R 
Rabies prophylaxis, 1 1 27,  1 1 26t, 1 1 28t 
Racoon's eyes, 162 
Radial nerve 

injuries, 105 1  
testing, 938t 

Radiation Emergency Assistance 
Center/Training Site (REAC/TS) ,  
1 148 

Radiation exposure 
accidents 

criteria for, 1 1 48 
historical aspects, 1 148-1 1 49 
REAC/TS and, 1 148 

classification, 1 1 4 7 
injuries 

assessment of, 1 1 50 
localized, management of, 1 1 50-1 1 5 1  
prognosis, lymphocyte count and, 1 1 50, 

l 1 50t 
treatment of, l 1 50 
whole-body, management of, 1 1 5 1  

localized, 1 1 49 
measurement, 1 1 47-1 1 48, 1 148t 
pathophysiology, 1 1 49, 1 149t 
during radiographic examination, 

888-889 
whole-body, 1 149- 1 1 50 

Radicular injuries, 454 
Radiography 

contrast studies, diaphragmatic injury, 
6 1 3-6 14,  6 14f 

diaphragmatic injuries, 6 1 2-6 1 3 ,  6 i 3f 

evaluation, esophageal trauma, 508-509, 
509t 

facial injuries, 4 1 9-420, 420f 
history of, 9-1 0  
lower extremity injury, 986 
ocular injuries, 4 1 3  
ocular injury, 404-405 
pelvic fracture, 8 1 2-8 1 3 ,  8 1 2f, 8 1 3f 
pregnancy trauma, 88 -890, 889f, 889t 
spinal cord injury, 456-457 ,  457f 
splenic injury, 690, 690f 

Radioisotope scintigraphy 
diaphragmatic injury, 6 1 4  
splenic injury, 69 1 ,  6 9  lf 

Radiologic studies. See also specific radiologic 
smdies 

during r uscitation, l 6 1  
Radionuclide scans, abdominal abscess, 356 
Radiopharmaceuticals, diagnosis, diaphragmatic 

injury, 6 1 6  
Radiosensitivity, of human cell types, 1 149,  

l l49t 
Rapid sequence induction ( RSI ) ,  1 93 
Rapid sequence intubation. See Intubation, 

rapid sequence 
Reactive oxygen metabolites, xanthine ox1dase­

dependent, reperfusion injury and, 
1 439 

REAC/T (Radiation Emergency Assistance 
Center/Training Site), 1 148 

Rebound alkalemia, from sodium b icarbonate 
therapy, 202 

Reconstructi ve surgery 
abdominal injuries, 1 1 93 
facial fractures, 1 1 88 
free-ti sue transfer for, 1 1 95-1 197,  1 1 97f, 

1 1 98f 
future developments, 1 1 97- 1 1 99 
head injuries, 1 1 88 
local flap choices, 1 1 95 ,  1 1 95f, 1 196f 
lower extremity, 1 1 93- 1 1 94 
neck injuries, 1 1 88 
thoracic injuries, 1 19 1 - 1 192 ,  1 192f 
trunk injuries, 1 1 93 
upper extremity, 1 193, 1 1 94f 
wound management for, 1 1 87-1 1 88 

Reconsrructive surgery, principles of 
management, 1 1 94-1 1 95 

Records/record keeping 
for initial assessment, 1 66-1 67 ,  

1 66f-1 67f 
medicolegal issues, 1 467 

Recreational therapist, role, in rehabilitation 
team, 1 203 

Rectal injuries 
anat mic considerations, 7 73-774, 774f 
diagnosis, 7 74-775  
pediatric, 1 086 
with pelvic fractures, 7 78, 778t 
severity classification, 775, 775 t  
treatment 

c lostomies for, 7 7 5 ,  7 7 7-778, 776f, 7 7 7f 
results of, 778, 7 78t 

Rectal injury, 862 
Red blood cell count, diagnostic peritoneal 

lavage, diaphragmatic injury, 6 1 6  



Red blood cells (RBCs) 
filtered leukocyte-reduced, 235 

frozen, 235-236 

washed, 235 
Reel blood cell substitutes, 242,  322-323 
Reduction 

open techniques, for sarcoiliac joint, 830 
pelvic fracture, 829-830 

REE (resting energy expenditure) ,  1 382 

Regional trauma systems, 8 1  
Rehabilitation, l 201  

amputee, 1 206 
brain injury, 1 203-1 204 

economics of, 1 208-1 209 

of elderly, comorbidity and, 1 208 

lower extremity injuries, 1 003-1 005 
multisystem trauma, 2 1 4 
nerve injuries, 1 207 
orthopedic injuries, 2 1 4  
outcome scaling/prediction, 1 208 
pediatric trauma, 2 1 4  

spinal cord injury, 2 14 
terminology, 1 20 1  
in trauma care system, 62 

Rehabilitation nurse, role, in rehabilitation 
team, 1 202 

Rehabilitation team, 1 20 1 - 1 203 
Remodeling, in wound healing, 1 1 1 6 
Renaissance, medical advances during, 5 
Renal artery injuries 

aneurysms, 85 1 -852 ,  852f 
eml:-olization, 300 
from motor vehicle accidents, 848f-85 lf 

occlusion, computed tomography, 2 79, 279f 

operative management, 795-797, 796f, 797f 

R�nal blood flow (RBF) 
glomerular filtration rate and, 1 343, 1 343f 
regulation, 1 342-1343, 1 3 42f 

Renal injuries 
acute renal failure. See Acute renal failure 
computed tomography of, 276, 278-280, 

278f-280f 

diagnostic imaging, 840-842, 840f 
extravasation from urinary tract, 842, 

844-845 

grading, 2 78-280, 278f-280f 

hematuria and, 2 76, 2 78, 839-840 

incidence, 839 
insufficiency, coagulation defects, 

management of, 1 272- 1 2 73 ,  1 272c 

lacerations, parenchymal, 845 ,  84 7f, 848f, 
854-855 

management 
aggressive vs. conservative, 853-854, 854f, 

855f 

algorithm for, 856f 

operative priorities for, 854 
partial nephrectomy for, 855, 857 

parenchymal, diagnosis of, 1 35 3  

pediatric, l 088 
pedicle avulsion, 85 1 ,  85 lf 
post-traumatic hypertension and, 852 
with preexisting renal pathology, 852, 853f 
renal pedicle avulsion, 85 1 ,  85 lf 

renovascular, 84 7 ,  849, 85 1 -852,  848f-852f 
staging, 842, 844r, 845 t  

Renal replacement therapy 
for acute renal failure, 1 358- 1 359 

continuous, for acute renal failure, 
1 3 59-1360, 1360f 

Reoperation 
alternative closure of incisions, 9 1 5-9 1 6  

emergency, need for, 924, 924t 

open wound, 92 5-926, 925f, 926f 
resuscitation endpoints and, 923-924 
reversal of metabolic failure and, 923 

routine, 925 

Reperfusion injury 
neutrophil chemotaxis in, 1 439-1 440 

pathophysiology, l 0 1 6  

polymorphonuclear neutrophil adherence in, 
1 440 

xanthine oxiclase dependent reactive oxygen 
metabolites and, 1 439 

Replantarion, hand, 977-978 
Replantation, lower extremity, 984 

Reproductive system 
female 

anatomy, 897-898, 897f, 898f 
blunt injuries, 899 

injuries, 905-906 

prevention, 902 

nonpregnant, trauma in, 897 
penetrating injuries, 879, 898-899 

physiologic changes, in pregnancy, 883, 880r 
Research 

prehospital care, 1 24 

trauma care system, 62 

Resources for Optimal Care of cite Injured Pariem 

(ACSCOT),  59 

Respiratory distress syndrome (RDS), 1329  

Respiratory quotient (RQ), 1 3 7  l 

Respiratory rate, in hemorrhagic shock, 204, 
204c 

Respiratory system 
age-related changes, l l 02-l l 03 
complications, from spinal cord injuries, 464 

dysfunction, nutritional support, 1 387 

injuries. See Lung injuries 
insufficiency, 1309. See also Adult respiratory 

distress syndrome (ARDS) 
after blood transfusion, 241  

physiologic changes, in  pregnancy, 88 1 -882, 

880t, 882f 
Resting energy expenditure (REE). 1 382 

Restraint systems, motor vehicles, for occupant 
protection, 139- 1 4 1 ,  139f, 14 If 

Resuscitation. See also Fluid resuscitation 
for cardiogenic shock, 220 
endpoints 

in damage control, 923-924 

optimal, 1 298-1299 
fluid choice, 1 60 

from hemorrhagic shock, 204-208, 205f, 
206c, 207f 

monitoring lines, 1 6 1  
during primary survey, 1 54 
priorities in, 232 
radiologic studies, 1 6 1  
i n  septic shock, 222 

Retina injuries, 409-4 10 
Retrobulbar hemorrhage, 4 1 0, 414 

INDEX 1 507 

Retrograde ureterogram 
ureteral injury, 858, 859f 

Retrograde urethrogram 
abdominal evaluation, 1 63 

Retroperitoneum 
bleeding into, 2 1 2-2 14,  2 1 3f 

pelvic vascular injuries, 797-799, 797f, 798f 

upper lateral vascular injuries, 795-797, 796f, 
797f 

Revised Trauma Score (RTS), 70, 70c, 70f, 85,  

88 

Rewarming methods, for hypothermia, 
1 1 57-1 1 5 8  

Rhazes, 4 

RHC ( right-heart catheterization) .  1 295 

Rib fractures 
first and second, 493-494 
minor, 494-495, 495f 

splinting, 1 20 
Right-heart catheterization (RHC),  1 295 

Right ventricular encl-diastolic volume index 
(RVEDI ) ,  924 

Ring avulsion injury, 977 
Ringer's lactate solution, 1 60 

Risk factors, phase-factor matrix for, 2 1-22 ,  

22 c  

Rocuronium 
for airway management, 1 8 2  

for rapid intubation, dosages of, 334, 335c 

Roentgen, Wilhelm Conrad, 9 
Roman Empire, history of trauma care in, 4 

Rotor-wing aircraft, 1 1 8-1 1 9  

Roux-en-Y choleclochojejunostomy, 673, 673f 

Roux-en-Y pancreaticojejunostomy, 753 

RQ (respiratory quotient) ,  1 3 7 1  

RTS (Revised Trauma Score) ,  70, 70c, 70f, 85, 

88 

"Rule of nines," 1 14 1 ,  1 1 4 lf 
Rural prehospital settings, pneumatic anti.shock 

garment usage in, 1 22-1 23 
Rush, Benjamin, 6-7 

RVEDI (right ventricular encl-diastolic volume 
index), 924 

s 
SACC (same-admission colostomy closure),  

779-780 
Sacral fractures, 455 

Sacroiliac joint 
anatomy, 808, 808f 
fixation, 830 

acrospinous ligaments, anatomy, 808, 808f 

Sacrotuberous ligaments, anatomy, 808, 808f 
Safety belts, motor vehicle, 1 39-140, 1 39f 

SAH (subarachnoicl hemorrhage) ,  381 

St.  Martin, Alexis, 7 1 3 , 7 1 4f 
Saline infusions 

history of, 8 
lactated Ringer's, 1 1 6, 1 1 7 
normal, 1 1 6, 1 1 7  

Salmonella spp., terrorist usage of, J 223c 
Same-admission colostomy closure (SACC), 

779-780 

Santorini, duct of, 744-745 
Saphenofemoral shunt, 662 
SAPKs (stress-activated protein kinases) ,  1 347 
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Sarinsky clamp, for pulmonary hilum occlusion, 
534, 534[ 

Scald injuries, prevention of, 46 
Scalp injuries, 1 6 1 ,  1 1 88-1 1 89, 1 1 89[ 
Scapula fracture 

diagnosis, 489--490, 489[ 
immobilization, 940, 940[, 94 lf 
radiography, 937,  940, 940t 
surgical reconstruction, 940, 942 

Scapulothoracic dislocation, 490--49 1 ,  490[, 
940, 942[ 

School-based programs, for assaultive behavior, 
50 

School violence, prevention, pre-event, 
1 1 68-1 1 70, l 1 69t 

Scleral rupture, 407 
Scopolamine, 333 
Scrotum injuries, blunt, 872 
SOD (selective decontamination of digestive 

tract ) ,  1 2 5 1  
Seat belt injuries, 3 2 ,  896-897 
Seat belt sign, 1 40 
Seattle Bicycle Helmet campaign, 4 7--48 
Secondary survey, for initial assessment, 

16 1-165 
Second survey, 154  
Secretory phospholipase A2 ,  14 14  
Sedation 

benzodiazepine, 1 250-125 1 ,  1 250r 
for infants/children, 109 1 ,  1 09 1  t 
monitoring, in intensive care unit, 1 25 1 ,  

1 2 5 l r  
Seizures, alcohol withdrawal, 1 062, 1 062r 
Seldinger technique, 225 
Selective decontamination of digestive tract 

(SOD), 1 2 5 1  
Selective embolization 

for pelvic fracture, 820-822, 82 1[, 822r 
renal injuries, 854, 854[, 855[ 

Selective gut decontamination (SGD), 1429 
Sellick maneuver, 1077-1078, 1078[ 
Senate Labor and Human Resources committee, 

1474 
Sepsis 

acute renal failure and, 1349-1350 
fat metabolism in, 1 373-1374 
glucose metabolism and, 1 3 73 
overwhelming, postsplenectomy, 704-705, 

705r 
protein metabolism and, 1372 ,  1 3 74 

Septa! injuries, 554 
Septic shock 

distributive, 222  
mortality from, 222 
pathophysiology, 1 5 7  
treatment, 222-223 

Sequential compression devices (SCDs), for 
venous thrombosis prophylaxis, 1 280 

1 7th Century, medical advances during, 5 
Sevoflurane, 333  
Sexual abuse, duty to  report, 1465-1466 
SGD (selective gut decontamination), 1 429 
Shark bites, 1 13 3  
Shear forces, energy exchange in, 1 3 1 ,  1 3 1[ 
Sheffield Scientific School, 7 
Shippen, William, 6 

Shivering, 327  
Shock 

with adrenal insufficiency, 220--22 1  
alcohol-related conditions and, 223 
anaphylactic, 224 
assessment, initial, 1 56 
cardiogenic, 1 56 
definition of, 1 95 
hemorrhagic, 156 
historical aspects, 195,  196-199, 1 98[ 
neurogenic, 156  
pathophysiology, 1 96, 199-202, 20 l r  
pre-existing medications and, 223-224 
resuscitation 

endpoints in, 23 1-23 2 
priorities in, 232 

septic. See Septic shock 
sodium bicarbonate for, 8 
survival from, recovery from treatment and, 

1 97-199, l99f 
therapeutic interventions 

for hypothermia, 225-226 
venous access, 224-225 

thiamine deficiency and, 223 
traumatic, 231  
Wiggers canine model of, 197-198, l 99f 

Short-gut syndromes, 731-732 
Short Michigan Alcoholism Screening Test 

(SMAST), 45 
Shotgun wounds 

abdominal, 597, 599 
diaphragmatic, 62 1-622 

Shoulder fractures 
classification, 944, 944r 
radiography, 944, 944t 
treatment, 944, 945[ 

Sickness Impact Profile (SIP), 73-74 
SICU (surgical intensive care unit), 

resuscitation in, 907 
Silastic silo closure, 920--92 1 ,  920f 
Silo, temporary, repeat application, 925-926, 

925[, 926f 
Simon v. Sargent, 44 
Simplified Acute Physiological Score (SAPS), 

1 234, 1 235t  
Sinusitis, prevention, 366 
SIP (Sickness Impact Profile) ,  73-74 
SIRS (systemic inflammatory response 

syndrome), 14 12 ,  1 4 1 2[, 1429, 1 436, 
1 438[ 

Sjv02 (jugular venous oxygen saturation), 391  
Skin preparation, for wound management, 

1 1 20-1 1 2 1  
Skull films, i n  head injury, 384 
Skull fractures 

basilar, 1 62 
depressed, surgical management of, 387, 

388f 
Slide fasteners, 9 2 1  
Small bowel injuries 

anatomy, 7 1 5 , 7 1 5[ 
"blowout," 7 1 6, 7 1 6[, 7 1 7[ 
from blunt trauma, 7 1 7-720, 7 16[, 7 1 7[, 720f 
complications, postoperative, 730-732 
diagnosis, 7 1 9-720, 720f 
mechanism, 7 1 5-7 1 6, 7 1 6[ 

mesenteric, surgical repair of, 724-726, 725[, 
726f 

microbiology, 7 1 5  
obstruction, postoperative, 7 3 1  
operative management 

algorithm for, 72 lf  
with close proximity of defects, 726, 728 ,  

72 f 
with d iaphragm injury, 723 
full-thickness repairs, 726, 72  7f 
initial exploration for, 720, 722-723 ,  7Z2f, 

723f 
mobilization of stomach, 723-724, 723.f 
with pleural contamination, 7 23 
repair methods, 724 
resection for, 728-73 1 ,  729f 
viability determination for, 728, 728f 

pediatric, 1 085-1086 
from penetrating trauma, 7 1 6-7 1  7 
physiology, 7 1 5 ,  7 1 5.f 
postoperative management, 730 

SMAST ( Short Michigan Alcoholism 
Screening Test), 45 

Smoke inhalation injuries, 1 146-1 1 47 
Snakebites 

antivenin therapy, 1 1 3 1-1 132  
coral snake envenomation, 1 1 3 2-1 1 33 
crotalid envenomation, 1 1 29-1 1 3 0  
definitive care, 1 13 1  
fasciotomy, 1 1 32 
first aid, 1 130- 1 1 3 1  
identification of snake and, 1 1 27 ,  1 1 29 ,  

1 130.f, 1 130t 
treatment, 1 1 2  7 ,  1 1 29.f 

Social context 
of injuries, 1 163-1 1 64 

domestic violence, 1 1 64-1 1 66, 
l l  64t-! l  66t 

gang violence, 1 1 66-1 1 68, 1 167t ,  l 168t 
interper nal v iolence prevention, 1 1 72 ,  

1 1 74-1 1 7 5  
physician's education and, 1 1 7 2  
surgeon's role in, 1 1 70-1 1 7 2  

violence prevention, pre-event, 1 1 68-1 1 70, 
1 169t 

Social justice, 1 25 7 
Social worker, role, in rehabilitation team, 1 203 
Sodium. See al.so Hypematremia; Hyponatremia 

balance, in nutritional support, 1 387-1 388 
in blood products, 240 
deficit, 1 358 
fractional excretion of, 1 3 5 2-1353  
management, in  acme renal failure, 

1 356-1 358, 1 3 5 7[ 
overload, 1 3 5  7 

Sodium bicarbonate 
for acidosis, 202 
pediatric dosages, 1 076t 
for shock, 8 
for transfusion acidosis, 241  

Sodium hypochlorite (Oakin's solution) ,  1 
"Soft" signs, in peripheral vascular injury, 1 0 1 7 ,  

1 0 1 7r ,  1024t , 1 045 
Soft tissue injuries 

facial, 420--422,  42 1.f, 1 1 88-1 1 9 1 ,  
l 1 89f- 1 1 9 lf 



with spinal cord injury, 465 
wounds. See Wounds 

Soleus muscle Aap, 1 1 95 
Solu-Medrol (methylprednisolone succinare) ,  

6 5 1  
SOM! (sterno-occipitomandibular 

immobliizer), 458, 459t 
Sorbitol, in oral medications, 1 394, 1 395t  
Specialty trauma centers, 6 1  
Speech therapist, role, i n  rehabilitation team, 

1 202 
Speed limits, for preventing motor vehicle-

related injuries, 45 
Spider bites, 1 1 34 
Spinal accessory nerve, testing, 938t 
Spinal cord injuries 

age, 45 1 
airway management, 339 
anesthetic considerations, 339-340 
causes, 45 1 
complete, 454 
complications, 463-466 
concussions, 454 
diagnosis, 456-457 ,  456t, 457[ 
economic burden, 452  
emergency department management, 

455-456 
epidemiology, 45 1 -452 
hospitalizations, 29 
level, 45 1 
mortality rates, 45 1-452 
neurogenic shock in, 2 1 4  
partial, 454 
pathogenesis 

biochemistry of, 452-453 
biomechanics of, 453-454 

pharmacotherapy, 458-459 
prehospiral management, 45 5-456 
prevention, 466 
prognosis, 466 
radiography, 456-457 ,  457[ 
rehabilitation, 2 1 4  
secondary, receptors in, 452 
treatment, 466-467 

immobilization, 458, 459t 
pharmacotherapy, 458-459 
traction, 45 7-458, 458[ 

Spine injuries 
classification, 454-455 
emergency department management, 

455-456 
immobilization, for patient transport, 1 1 8 
instability, 453 
penetrating, management of, 463 
prehospiral care, 1 20 
prehospiral management, 45 5-456 

Spleen injuries, 683 
anatomy, 684, 686-687, 685f-687f 
blood transfusion in, 695,  696-697 
from blunt trauma, nonoperative 

management of, 593 
complications, 703-706, 706t 
computed tomography, 273,  275 ,  274[, 

275[ 
damage control operations, 9 1 1-9 1 2 , 9 1 2[ 
diagnosis, 688, 689-693, 689f-693f 

with diaphragmatic injury, 608, 609 
function, 684 
grading systems, 693-694, 694t 
historical aspects, 683-684 
management, 698 

algorithm for, 689[ 
autotransplantation, 702-703 
in children, 695, 703, 703t 
choice of operative procedure for, 

700-702, 701[, 702[ 
complications of, 703-704 
decision-making factors for, 694-697, 

695t 
goals, 7 1 0  
immediate surgical maneuvers for, 698 
incision for, 698 
nonoperative, 696-697, 7 1 0-7 1 1  
splenic mobilization, 698-700, 699[, 700[ 
therapeutic laparoscopy, 703 

patient history, 687-688 
pediatric, 1 086-1087 
physical examination, 688 
preservation of spleen, 7 1 0  
preservation of spleen and, 703 , 703c 
pseudoaneurysm, 273, 275[ 
resuscitation, 688 
rupwre 

delayed, 273,  275[ 
diagnosis of, 689-690 
hemoperitoneum from, 273, 274[ 

Splenic artery 
anatomy, 686-687, 687[ 
embolizarion, 299-300, 300[ 

Splinting, for hand injuries, 1 207 
Spontaneous generation, theory of, 7 
Sports-related injuries, of female reproductive 

system, 899 
SRRs (survival risk ratios), 75-76 
Stabilization, of patient, transfer and, 167- 1 68, 

1 69[ 
Stab wounds 

abdominal, 1 64, 594-595 
diaphragmatic, 6 1 6-6 1 7  
evaluation of, 1 46-1 47,  1 46[ 
neck, 439 

"Stacked coin" sign, 743 
Standing orders 

for prehospiral care, 1 1 5  
standard of care in, 1 466-1467 
vs. protocols, 107 

Sta/Jhylococcus aureus , 349, 359  
Sta/Jhylococcus epidermidis, 349 
Stapling device 

for pulmonary parenchymal laceration repair, 
533, 533[ 

for small bowel anastomosis, 729-730, 729[ 
Starling equation, 1 3 1 6  
Starvation, vs. severe stress hypercatabolism, 

1 370-l37 1 ,  1 370t 
State epidemiology data sources, 34, 36 
Steam sterilization, historical aspects, 1 2  
Stenosis, delayed, in peripheral vascular injury, 

1039-1 040 
Stent placement, 297-298 
Sternoclavicular joint dislocation, 49 1-492, 

492[ 

INDEX 1 509 

Sterno-occipitomandibular immobliizer 
(SOM!) ,  458, 459t 

Sternotomy, for cardiac injuries, 549, 550[ 
Steroids, for complex liver injury, 65 1 
Stings 

bee, 1 1 34 
marine invertebrates, 1 1 33 
wasp, 1 1 34 

Stomach injuries 
anatomy, 7 1 5  
complications, postoperative, 730-732 
diagnosis, intraoperarive, 723 
historical aspects, 7 13-7 1 5 , 7 14c 
mechanism, 7 1 5-7 1 6  
microbiology, 7 1 5  
operative management 

algorithm for, 72 If 
with diaphragm injury, 723 
full-thickness, 730 
initial exploration for, 720, 722-723, 

722[ 
laparoscopic repair, 724 
mobilization of stomach, 723-724, 723[ 
with pleural contamination, 723 
repair methods, 724 

pathophysiology, 7 1 5-7 1 9, 7 1 6f-7 1 9f 
pediatric, 1 085 
physiology, 7 1 5  
postoperative management, 730 

Stone, Colonel William S., 9 
Stre/nococcus pyogenes, 349 
Stress 

endocrine response, 1 370- 1 3 7 1 ,  1 3 70c 
fat metabolism in, 1 3 73-1 3 74 
glucose metabolism and, 1 3 73, 1 384 
hypercarabolism, vs. starvation, 1 370-137 1 ,  

1 3 70c 
of injury 

ebb phase, 13 70 
Aow phase, l3 70 

protein metabolism and, 1 372, 1 374 
Stress-activated protein kinases (SAPKs), 

1 347 
Subarachnoid hemorrhage (SAH ),  381 
Subclavian artery injury, 5 74, 5 8 1  
Subclavian vein access, percutaneous, 

1 396- 1 397 
Subclavian vein injury, 575 
Subcondylar fracture, a irway management, 

1 8 1  
Subconjunctival hemorrhage, 404, 408 
Subdural hematoma 

diagnosis, 3 78, 3 78[, 3 79[ 
surgical management, 386-387 

Subscapular nerve, testing, 938t 
Subrrochanteric fracwres, 99 1-992, 992[ 
Subxiphoid pericardia! window, 2 1 7 , 54 7 
Succinylcholine 

for airway management, 1 82 ,  1 83 
contraindications, 1 83 
in head-injured patients, 1 93 
pediarric dosages, 1 076t 
for rapid intubation, dosages of, 334, 335t 
risks, 334 
for tracheal intubation, 334 

Sucking chest wound. See Open pneumothorax 
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Suicide 
availability of means, reducing, 5 1  
crisis intervention services, 5 1  
education programs, 5 1  
prevention of, 5 1  
risk 

identificarion of, 5 1  
treatment programs for, 5 1  

Sulfonamides, hisrorical aspects, 13  
Superior mesenteric artery injuries, 790-791 
Superior mesenteric vein injuries, 792, 792t 
Superoxide anion, 1 0 1 6  
Supracondylar process, 952-953 
Suprascapular nerve, testing, 938t 
Surfactant-associated proteins, 13  29 
Surfactant therapy, for ARDS, 13 29 
Surgeon, role, in injury prevention, 5 2-53, 5 5  
Surgical intensive care unit (SICU ) ,  

resuscitation in, 907 
Survival risk ratios (SRRs) ,  75-76 
Suturing 

deep liver, for hemostatic control, 654-655 ,  
654[ 

vs. fibrin glue for nerve repair, 1052 
Swan-Ganz catheter, 559 ,  1396-1397 
Swinging flashlight test, 404 
Sympathecromy, for peripheral vascular injury, 

1038 
Syndrome of inappropriate antidiuretic 

hormone (SIADH ) ,  d iagnosis, 
1 388 

Systemic inflammarnry response syndrome 
(SIRS), 1 4 1 2 ,  1 4 1 2[, 1429, 1436, 
1 438[ 

Systemic vascular resistance (SVR), drug 
therapy for, 220 

T 
Tachycardia, 1 56, 204, 343 
T arsometatarsal fracture-dislocation, 1002, 

1002[ 
TB!. See Traumatic brain injury 
Technical assistance teams (TA Ts) ,  59 
TEE. See Transesophageal echocardiography 
TEG ( thromboelasrngraphy), 1 2 7 1 ,  1 2 7 1[ 
Temperature-associated injuries 

cold injuries, nonfreezing, 1 1 58-1 1 59 
frostbite, 1 1 58-1 1 59 
heat overload syndromes, 1 15 9-1 1 60 
hypothermia. See Hypothermia 

Temperature monitoring, during anesthesia, 
3 ! 8-3 !9, 3 19t 

Tension pneumopericardium, development, 2 1 6  
Tension pneumothorax 

decompression, 1 5 9  
diagnosis, 2 1 4  
diagnostic imaging, 268 
management, 2 1 5  
pathophysiology, 1 56, 2 1 4  
from penetrating trauma, 5 3 1 ,  532[ 

Terminal neuromas, 1053-1055 
Terminal trauma patients, medico legal issues, 

1467 
Terrorism, 1 22 2-1 223 ,  1 225-1 226, 1 223t ,  

1 224t 
Tetanus prophylaxis, l l 20t 

Tetrahydrocannabinol (THC), 1070 
TGF (tubuloglomerular feedback), 1343, 1 343[ 
THC (tetrahydrocannibinol) ,  1070 
Therapeutic Intervention Scoring System 

(TISS), 73, 1 234 
Thermoplastic Minerva body jacket (TMBJ ) ,  

458, 459t 
Thermoregulation 

phases, 327  
thresholds, anesthesia and, 328 ,  328[ 

THH ( rnpical hepatic hypothermia) ,  652-653 
Thiamine deficiency, shock and, 223 
Thiopental, 332, 332t ,  1076t 
Thiopenrnne, for airway management, 1 82 
Third-space losses, 1 288 
Thoracic aorta 

cross-clamping, emergency department 
thoracornmy and, 24 7 

descending, injuries of, 57 1-574, 5 7 lf-5 73f, 

572t  
occlusion, in emergency department 

thoracornmy, 250 
rupture 

with diaphragmatic injury, 608 
traumatic, 298-299, 298[ 

Thoracic compression devices, 1 1  7 
Thoracic duct injury, 575-576, 581  
Thoracic great vessel injuries. See also s/Jecific 

thoracic vessels 
angiography, 581  
anomalies and, 576, 5 76t, 577t  
arterial, 569-575 ,  569f-573f, 572t ,  574t 
from blunt trauma, 5 59, 560, 565-566 
chest radiography, 5 6 1 ,  561[, 5 62[, 563t, 580 
in combined injuries, trearment priorities for, 

581  
computed tomography, 580-581 
diagnostic studies, 563, 565-567, 5 64f-566f 
emergency center evaluation, 560-56 1  
emergency department thoracotomy, 5 8 1  
evaluation, initial, 580-581 
hisrnrical aspects, 559 
initial treatment, 5 6 1 ,  563 ,  562[ 
nonoperative management, 567, 581  
operative management, 567-569, 568[, 568t, 

58 1-582 
pathophysiology, 559-560, 580 
patient hisrnry, 560 
from penetrating trauma, 5 6 1 ,  56 1[, 562[, 

563t 
physical examination, 560-5 6 1 ,  580 
postoperative management, 5 7 6-5 77 
prehospital management, 560 
special problems, 5 75-576, 576[, 577[ 
transesophageal echocardiography, 581 
venous, 575 

Thoracic injuries. See also Lung injuries; Pleural 
injuries; specific thoracic injuries 

anesthetic considerations, 340-343, 341[ 
from blunt trauma, 5 23 

contusion, 5 26-528, 527[ 
diagnosis of, 524, 524t,  525[ 
etiology of, 523 ,  5 24t 
hemothorax, 526 
pathophysiology of, 523-524 
pneumothorax. See Pneumothorax 

damage control operations, 909-9 10 
decompression, 156 
diagnostic imaging, 263-270, 263f-270f 
mortality rates, 5 23 
with open chest wound, 53 1-532 
pediatric, 1083 
from penetrating trauma, 149, 523 ,  53 1-534, 

534[ 
pneumonectomy after, 533-534, 534[ 
prehospiral care, 1 20 
reconsrructive surgery for, 1 191-1 1 92 ,  1 192[ 

Thoracic nerve root, functional testing, 939t 
Thoracic spine injuries, 455 

biomechanics, 453--454 
from safety belt usage, 1 40 

Thoracic vena cava injury, 5 7 5  
Thoracoabdominal area injuries. See also 

Diaphragm injuries 
anarnmic divisions for, 6 1 1-6 1 2  
from b l  m trauma, 627t 
d iagnosis, 626t, 627t 
judgmental pitfalls, 474 
from penetrating trauma, 6 1 6, 626t 

Thoracodorsal nerve testing, 938t 
Thoracolumbar spine injuries 

compression fracture, 462--463, 463[ 
diagnostic imaging, 288 
junctional, 455  

Thoracoscopy 
for cardiac injuries, 54 7-548 
d iaphragmatic injury, 6 1 6  
thoracic great vessels injuries, 567 
for thoracornmy, 4 79--480 
v ideo-assisted, 535 ,  535[, 536[ 

Thoracornmy 
anterolateral incision, for cardiac injuries, 

549, 550[ 
for chylothorax, 5 4 1  
contraindications, 477, 4771 
digital, 479, 479t 
emergency department 

cardiac massage, 2 50 
clinical results, 2 5 1-252 ,  2 5 l t , 252t  
costs for, 252-253 ,  253t  
definition of, 245-246 
equipment for, 248t 
future considerations, 255  
hemorrhagic control for, 249-250 
historical aspects, 245 
indications for, 24 7-248, 5 50, 550t 
management issues in, 474--477,  476t 
optimizing oxygen transport afrer, 250 
outcome, 253, 253t 
pericardiornmy for, 249-250, 250[ 
philosophy of, 4 74 
physiologic rationale for, 246-247 
prognostic facrnrs, 253 ,  2 54t 
rationale for, 2 52-253 ,  253t  
risks to trauma team, 24 7 
selective use of, 254-255 ,  254[ 
technical complications, 250 
thoracic aortic occlusion in ,  250 
thoracic great vessel injuries, 561 ,  5 8 1  
thoracic incision for, 248-249, 248[, 249[ 

extracorporeal support devices for, 480 
hisrnrical aspects, 4 73 



imaging issues, 480-481 
indications, 475--477, 476t 
initial patient evaluation and, 4 74--4 75 
military/civilian perspective, 473--474 
operative method 

damage control, 4 79 
incisions, 477--479, 478f 
patient positioning, 479 

phi losophy, 474 
pneumatic antishock garment and, 480 
posterolateral, for descending aorta injury, 

5 7 1-572 
thoracoscopy for, 4 79--480 
tube, 475,  5 1 7  

for penetrating chest wounds, 5 28-529 
for pneumothorax, 5 2 5-526 
prophylactic antibiotics for, 538-539 
thoracic great vessels injuries, 56 l 

Thrombin time, normal values, 1 270t 
Thrombocytopenia, platelet transfusion for, 238 
Thrombocytosis, postoperative, splenic injury, 

703 
Thromboelastography (TEG ),  1 2 7 1 ,  1 2 7 lf 
Thromboembolism 

in head injury, 392 
prophylaxis, 1 280--1 2 8 1 ,  l 280f 
in spinal cord injury, 465 

Thrombophlebitis, suppurative, 363-364 
Thrombosis, delayed, in peripheral vascular 

injury, 1 039-1 040 
Thromboxane A2, in spinal cord injury, 452 
Thymomimetic drugs, 1 4 1 5- 1 4 1 6  
Thymopentin (TP-5) ,  1 4 1 5  
Thyroid gland, penetrating injuries, 446 
Tibia fracture 

compound distal, fasciocutaneous local flap 
for, 1 1 95 ,  l 195f 

proximal, 996, 996f, 997f 
shaft, 996--999, 998f, 999f 

Ticarcillin/clavulanate, for acute peritonitis, 
3 5 5 t  

Tiered response system, 1 1 1  
Time-cycled pressure control ventilation, 1 243, 

1 243f 
TJSS (Therapeutic Intervention Scoring 

System),  73 ,  1 234 
Tissue capnometry, 1 296--1 298 
Tissue expanders, 927 
Tissue expansion, 1 196 
T-lymphocyte system, postinjury derangements, 

1 4 1 0--1 4 1 1 , 1 4 1 3  
TMBJ ( thermoplastic Minerva body jacket), 

458, 459t 
TNF ( tumor necrosis factor), response to injury, 

1 3 7 1  
Tobramycin, for acute peritonitis, 3 5 5 t  
Tocolytic drugs, 895 
TOF ( train-of-four stimulation) ,  3 3 5-337 ,  336f 
Tongue, lacerations, 4 1  7, 4 1 9  
Topical hepatic hypothermia (THH), 652-653 
Torg's ratio (Pavlov's), 453, 456 
Total parenteral nutrition (TPN ),  1 406 

access, 1 396 
for closed-head injury, 1 3 77-1379 
complications, 1 399- 1 400 
electrolytes in, 1390, 1 390t 

formula preparation, components for, 
1 397-1 398, 1 397t,  1 398t 

formulas, examples of, 1 398-1 399, 1 399t 
institution of therapy, 1 399 
lines, monitoring, 1 396- 1 397 
monitoring, 1400 
prescription, 1 382 
for renal failure, 1386-l 387 
transition from enteral nutrition, 1 400 
vitamins/minerals in, 1 390 
vs. enteral 

Abdominal Trauma Index and, 
1 375- 1 377, 1 3 78t 

for celiotomy, 13 77 
for closed head-injury, 1 377-1 379 

vs. enteral, Abdominal Trauma Index and, 
13 75-1377,  1 3 78t 

Tourniquet injuries, penile, 873-874 
Towel clip closure, 9 1 7 ,  9 I 7f, 925 ,  925f 
TP-5 ( thymopentin), 1 4 1 5  
TPN. See Total parenteral nutrition 
Trace elements, in TPN formulas, 1 398 
Trachea injury 

anatomy, 5 1 3-514 
from blunt trauma, 446-447, 447t, 5 1 4, 5 1 4f 
clinical presentation, 5 1 5-5 16  
evaluation, 5 1 6, 5 1 6f 
historical aspects, 5 1 3  
incidence, 5 1 4, 5 l 4f 
management, 5 1 6-5 19,  5 1 7f, 5 1 8f 
outcome, 5 1 9-520 
pathophysiology, 5 1 4-5 1 5  
from penetrating trauma, 446, 446t, 5 1 4, 

5 1 4f 
Tracheal gas insufflation, for adult respiratory 

distress syndrome, 1 326 
Tracheal-innominate artery fistula, iatrogenic, 

5 7 1  
Tracheal intubation, for anesthesia, 3 1 4  
Tracheal tubes, for cricothyroidotomy, 

1 84-1 85, 1 84t 
Tracheobronchial disruption, airway 

management, 18 1- 182 
Tracheobronchial injuries. See Bronchus injury; 

Trachea injury 
Tracheoinnominate artery injury, 581-582 
T racheostomy 

for adult respiratory distress syndrome, 1 3 2 7  
early, weaning and, 1 248 
indications, 1 85 
technique, 1 85-186 
in tracheobronchial injury, 5 1 7-5 1 8  

Traction, skeletal, spinal cord injury, 457-458, 
458f 

Tractotomy, non-neruosurgical, 909-9 1 0  
Train-of-four stimulation (TOF), 33 5-337 ,  336f 
Transesophagcal echocardiography, thoracic 

great vessel injuries, 581  
Transesophageal echocardiography (TEE), 1 238 

aortic injury, 265 
thoracic great vessels injuries, 566-567 
for thoracotomy, 480-48 1 

Transfer, patient 
agreement, 9 1 -92 
early, decision for, 1 6 1  
interhospital, 90, 94 

INDEX 1 5 1 1  

criteria for, 90--9 1 
evidence-based analysis of, 92 
methods for, 9 1 -92 
mode of, 93-94 
outcome and, 92-93 
patient identification for, 93 
timeliness of, 92-93 

medicolegal issues in, 1 463-1464 
modality, 92 
physician's responsibilities, 1 67-1 68, 1 69f 
stabilization and, 167-1 68, 1 69f 
transport data sheet for, 168, 1 69f 

Transfer team, 92 
Transfusion 

pediatric, I 085 
Transfusion, rates, for liver injuries, 642-643 
Transfusion therapy, 243-244 
Transfusion-transmitted diseases (TTDs), 233, 

235' 239. 239t 
Transgastric jejunostomy (TGJ ) ,  1390, 

1 39 1-1 392 
Transplantation, liver, 664 
Transport 

of dead/apparently dead patients, 1 2 1  
patient packaging for, 1 1 7-1 1 8  
time, for EMS, 1 09 
for trauma care system, 6 1  
to trauma center, 1 20 

Transport vehicles 
aeromedical units, 1 1 8-1 1 9  
ground, 1 1 8 

Transtracheal jet ventilation (TTJV),  1 78 
Transverse aortic arch injury, 5 69, 569[ 
Trauma, definition of, 1 2 7  
Trauma care facilities, levels of, 6 1  
Trauma care system 

components, 60-62 
current status, 64-65 
definition of, 57 ,  1 5 4  
design, 5 7  

for disaster response, 64 
for geriatric facilities, 64 
for pediatric facilities, 64 
for rural centers, 64 
statewide, criteria for, 57 ,  57 t  
for urban centers, 63-64 

development 
ACSCOT and, 5 9  
EMS components and, 5 9 ,  59t 
impetus for, 5 7-58 

development of, 1 54 
evaluation, 62 
field triage and, 5 8, 58f 
future of, 65-66 
historical aspects, 5 7-58 
inclusive, 99, 99f 
as inclusive system, 60, 60f 
quality assurance/quality improvement, 63, 

63f 
research, 62 

Trauma Care System Planning Act, 1 473-1474 
Trauma Care Systems Planning and 

Development Act, 14 78 
Trauma centers 

levels, categorization of, 9 1  
verification programs, 1 53-1 54 
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Trauma Center Verification/Consultation 
Program, 62 

Trauma incident 
evaluation, l 06-107 

history of trauma patient, l 06 
safety for prehospital personnel, 1 06 
scene, securing, 1 06-1 07 
situation, 107 

phases, 1 27 
Trauma Index, 84-85 
Trauma registry, 36 
Trauma Score, 85 
Trauma scoring. See also specific scoring methods 

accuracy limitations, 69 
anatomic, 7 1-73, 7 lf, 72f, 72t  
applications, 69 
combination methods, for field triage, 85,  

87-90, 86f 
definition of, 69 
examination of trauma outcomes, 74-75 
for field triage, 84-85 ,  87-90, 86f 
historical aspects, 79 
for outcome examination, 74-75 
PR!, 73 
psychologic, 70-7 1 ,  70t, 70f 
specialized, 73-74 
trends, current, 75-76 
TRISS, 73 

Traumatic brain injury (TB!) 
anesthetic agent choice for, 338-339 
anesthetic considerations, 33 7-339 
diffuse swelling, surgical management of, 389, 

389f 
intracranial monitoring in, 338 
mortality rares, 162 
neurogenic shock in, 2 1 4-2 1 5  
neurologic assessment, 162  
osmotherapy, 338 
pediatric, management of, 1081-1083 
rehabilitation, 1 203-1 204 

Trauma Triage Rule (TTR), 85 
Treatment. See also specific treatment methods 

conscious refusal of, 1 464 
obligation, 1 463 
withdrawal, decision making for, 1 257- 1 2 58 
withholding 

decision making for, 1 257-1 258 
elderly and, 1 1 10 

Triage, 94 
acceptable rates, 82 
challenge of, 82 
civilian, 8 1  
criteria, 1 20-1 2 1  
decision-making, 83-84 

age and, 84 
anatomic criteria, 83 
associated conditions and, 84 
environmental concerns and, 84 
mechanism of injury and, 83-84 
by paramedic, 84 
physiologic criteria, 83 

evidence-based analysis, 87-90 
field. See Field triage 
goals of, 82 
historical aspects, 8 1  

mil itary, 8 1  
overtriage/undertriage, 99, 99f 
principles 

for mass casualties, 83 
for multiple patients, 82 
for single patient, 82 

purpose, 8 1 -82 
secondary or in-hospital, 82, 89 
terminology, 8 1  
for trauma care system, 6 1  
i n  trauma system, 1 54 
undertriage/overtriage, 82, 89-90 

"Triangle sign," 282, 282f 
Tripod fracture, 289, 289f 
TRISS system, 73, 80 

criticisms of, 74-75 
improvement of, 75-76 
international stature, 79 
limitations, 79 

T ris,uis(hydroxymethyl)am inomethane 
(TRAM), 202 

Trunk injuries, reconsrructive surgery, 1 1 93 
TTDs ( transfusion-transmitted diseases), 233,  

235,  239, 239t 
TTR (Trauma Triage Rule), 85 
Tube clot test, 1 269-1270, 1 270t 
Tuberculosis, universal precautions, 1 06 
Tube thoracotomy. See Thoracotomy, tube 
Tubuloglomerular feedback (TGF), 1 343 , 1 343f 
T uftsin, 684 
Tumor necrosis factor (TNF) 

ARDS development and, 1 3 1 6  
posrinjury derangements, 1 4 1 3  
response to injury, 1 3  7 1  
wound healing and, l l l 7t 

"Two-hit" hypothesis 

u 

clinical studies, 1441-1443, 144 1f- 1444f 
PMN priming and, 1440-144 1  

UHDDS ( Uniform Hospital Discharge Data 
Set) ,  36 

Ulnar nerve 
injuries, 1050-105 1 
testing, 938t 

Ultrasonic flow detection, peripheral vascular 
injury, 1018  

U lrrasonography 
abdominal injuries, 1 64, 588 

abscess, 356 
from blunt trauma, 593 
cost of, 589t 
from penetrating trauma, 596 
in pregnancy, 889, 889f 

diaphragmatic injury, 6 1 4  
fetal, i n  pregnancy trauma, 888, 888t 
intravascular, thoracic great vessels injuries, 

567 
liver injuries, 638-639, 639f 
splenic injury, 692-693 , 692f 

Ultrasound-guided therapy, for peripheral 
vascular injury, 1026 

UNA (urea nitrogen appearance) ,  1 386 
Unconscious patient, airway management, 

1 5 8  

Undemiage, 82,  89-90, 9 9 ,  99f 
Uniform Hospital Discharge Dara Set 

(UHDDS), 36 
Un ired erwork for Organ Sharing ( UNO ), 

1 1 7 7  
United Stares Eye Injury Registry (USE!R), 401 
United States military forces, medical readiness 

for future conflicts, 1 2 1 5- 1 2 1 7, 
1 Z 1 6f 

Universal precautions, in prehospital setting, 
1 05-1 06 

UNOS (United Network for Organ Sharing),  
1 1 7 7  

Upper extremity injuries 
assessment 

inspection, 933-934 
neurological examination, 936, 93 7f, 

938t-939t 
vascular examination, 934, 936 

with compartment syndrome, 962t, 936 
dislocation, 936, 939t 
fracture, 936, 939t 
historical aspects, 933 
muscles, 938t 
nerves, 938t 
with neurological compromise, 936, 937f 
open wounds, 936-93 7 
reconstructive surgery, 1 193, 1 194[, 1 19 3 , 

1 194f 
neatment 

algorithms, 934t,  935t ,  939t 
general principles, 933 

with vascular compromise, 934-936, 935t 
Uranium, terrorist usage of, l 225 t  
Urban prehospital settings, pneumatic 

antishock garment usage in, 1 2 2  
Urea ninogen appearance (UNA), 1 386 
Ureteral injury 

acure renal failure and, 1 3 44-1 345 
causes, 5 7-858 
diagnosis, 858, 859f 
management, 858, 860f, 861[ 

Ureteroureterostomy, 858, 86 1f 
Urethral injury 

anaromy, 862 , 865 
anterior. 867-868, 867f, 868f 
complete, 865, 866f 
computed tomography of, 284 
incidence, 865 
incomplete, 865, 865[ 
management algorithm, 865[ 
with pelvic fracture, 832 
posterior avulsion, 869-870 
proximal avulsion, operative management of, 

870, 8 7 lf 
Urethral snicture repair, with anterior 

urethroplasty, 868-869, 869f 
Urerhroplasry, anterior, with stricture repair, 

868-869, 869f 
Urinalysis, in parenchymal injury, 1 3 5 3  
Urinary svstem 

complications, in spinal cord injury, 464-465 
exrravasation from, 842, 844-845 
incontmence, post-traumatic, 869-870 

Urinary tract infection (UT!), 3 74 



diagnosis, 363, 363t 
prevention, 362-363 
in spinal cord injury, 464-465 
treatment, 363 

USElR (United States Eye Inj ury Registry) ,  
40 1 

Uterus 

v 

anatomy, 889, 898[ 
injuries 

evaluation/treatment, 901 
severity classification, 900t 

radiography, in pregnancy trauma, 888-889, 
889t 

size determination, in pregnancy trauma, 
884-885 , 885[ 

Vaginal injuries 
evaluation/treatment, 899, 901 
severity classification, 900t 

VAP (ventilator-associated pneumonia), 
360-36 1 ,  36 1[, 3 6 l t ,  1 25 2-1 253  

Vascular access, pediatric, 1079, 1 080[ 
Vascular and interventional radiography (VIR) 

abdominal, 299-303, 300[, 301[ 
pelvic embolization, 301-302, 301[ 
renal artery embolization, 300 
splenic artery embolization, 299-300, 

300[ 
transcatheter embolization of liver, 300 

diagnostic applications, 293-294 
embolic materials, 295,  297-298, 296t, 298[ 
equipment, 294 
personnel, 294 
traumatic thoracic aorta, 298-299, 298[ 

Vascular clamping, sequential, for juxtahepatic 
venous injuries, 663, 663t 

Vascular injuries 
pediatric, 1088-1089 
penetrating, 1 49 

Vascular surgery, historical aspects, 14 
Vasoconstriction 

in hemostasis, 1 26 7 
in hypovolemia, 203 
postischemic, 1 345 

Vasoconstrictors 
for acme renal failure, 1 363 
for systemic vascular resistance, 220 

Vasodilators, for systemic vascular resistance, 
220 

Vasopressin, for myocardial dysfunction, 
1 294 

VA TS (video-assisted thoracic surgery) ,  535 ,  
53 5[, 536[ 

Vecuronium 
pediatric dosages, 1 076t 
for rapid intubation, dosages of, 334, 335t  

Vehicular trauma 
bicycle. See Bicycle 
elderly and, 1 106-1 107 ,  l 106t 
information, useful, 165 
motor-powered. See Motorcycles/mopeds 

Velcro analogue, 92 l 
Vena cava injury, thoracic, 5 7 5  
Venography 

of hypercoagulopathy, 1 2  79 
peripheral vascular injury, 1023 

Venous access 
percutaneous technique, 224-225 
for shock management, 224-225 
surgical exposure for, 225 

Venous return. See Preload 
Venous thromboembolic disease, IVC filter 

placement, 303 
Venous thromboembolism, incidence, regional 

anesthesia and, 330 
Venovenous bypass, 662-663 
Ventilation 

assessment, initial, 1 5 5-1 56 
mechanical. See Mechanical ventilation 
monitoring, 1 238-1 239 
resuscitation, 1 59- 160 

Venti lator-associated pneumonia (VAP), 
360-36 1 ,  36 1[, 36 l t ,  1 25 2-1 253 

Ventilatory capacity 
assessment, 1 240 
mechanical ventilation weaning and, I 245t ,  

1 246 
Verbebral-body compression fractures, 455 
Vertebral artery injuries, penetrating, 442-444, 

444t 
Vertebral column, injuries 

classification of, 454-455 
fractures, 455 

Vessicants, terrorist usage of, 1 224t 
Video-assisted thoracic surgery (VATS), 535 ,  

53 5[, 536[ 
Vietnam War 

combat- injuries, locations of, l 22 l t  
medical advances during, 9 ,  14, 1 5 t 
shock treatment during, 1 98 
trauma system development and, 58 

Violence 
interpersonal, in pregnancy, 896 
prevention, pre-event, l 168- 1 1 70, 

1 1 69t 
VlR. See Vascular and interventional 

radiography 
Virchow's triad, 1 278, 1 278[ 
Visual acuity testing, ocular injury, 403 
Vital signs, 83 
Vitamins 

K, for reversal of Coumadin therapy, 
l273  

in  total parenteral nunition, 1 3 90 
in TPN formulas, 1 398, l 398t 

V02, unrecognized flow-dependent hypothesis, 
209 

V02 (oxygen utilization), 1 287 
Vocational counselor, role, in rehabilitation 

team, 1 203 
Volume, intravascular, restoration, blood 

products for, 236-237, 237[ 
Volume expansion 

intravascular, for cardiogenic shock, 
2 1 9  

for neurogenic shock, 2 1 4  
Von Gersdorff, Hans, I 0-1 1 
Von Pfolspeund, Heinrich, 10  
Von Willebrand factor, 235 ,  1 3 1 5  
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Vulva 

w 

injury severity classification, 900t 
lacerations, 900-901  

Wallerian degeneration, 1048 
Warfarin (Coumadin), J 272t ,  1 273 
Wasp stings, 1 1 34 
Water, in TPN formulas, 1 398 
Weapons, history of, 1 0  
Whipple procedure, 753 ,  754 
White blood count (WBC), in pregnancy, 

881 
Wirsung, duct of, 744 
Withdrawal of treatment, 1 25 7-1 258 
Withholding of support, 1 1 10 ,  

1 2 57-1 258 
Witzel-type jej unostomy, 760, 76 1[ 
Work of breathing, weaning from mechanical 

ventilation and, 1 246 
World War I 

combat- injuries, locations of, 1 22 l t 
medical advances during, 1 2- 1 3  
shock treatment 'during, 1 96-197 

World War 1 1  
medical advances during, 1 3-14  
shock treatment during, 197 ,  198[ 

Wounds 1 

assessment, for reconstructive surgery, 1 195 
associated injuries, 1 1 1 9 
battle causalties, locations of, 1 22 l t  
care, historical aspects, 1 3  
closure, primary, 350 
combat-related, mortality from, 1 2 1 2 ,  f 2 l 2t ,  

1 2 1 3t 
healing 

biology of, 1 1 1 6-1 1 1 7 ,  1 1 1 8,  l l 1 6y 
cytokines and, l l l 7t 
growth factors and, l l l 7t 
infection-free, threats to, 1 1 18 ,  l l l 8t 
manipulation, 1 1 99 

infections 
prevention of, 350-3 5 1  

infections of 
diagnosis, 3 50, 3 5 2-3 53 ,  352t  
microbiology, 3 50-3 5 1  
i n  open fracture, 352-353 ,  352t  
pathobiology, 349-350 
surgical, 353 
neatment, 3 5 1  

management 
antibiotic prophylaxis for, 1 1 24 
in burn injuries, 1 1 42-1 1 44, 1 143t 
dressings, 1 1 24-1 1 26, 1 1 25 t  
in  emergency department, 1 1 19 
irrigation, 1 1 22-1 1 23 ,  1 1 23[ 
local anesthesia for, 1 1 2 1-1 1 22 ,  102 1 t ,  

l 022[, l 023[ 
in operating room, 1 1 19 ,  l l l 9t 
in peripheral vascular injury, 1 034, 1036, 

1034[, 1035[ 
primary closure vs. open, 1 1 1 9-1 1 20, 

1 1 20t 
priorities in, 1 1 1 8-1 1 1 9 
for reconstructive surgery, l 1 87-1 188 
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Wounds (continued) 
skin preparation for, 1 1 20-1 1 2 1  
surgical repair, 1 1 24 
tetanus-prone, 1 1 20, l l 20t 

open fracture, infection prevention on, 
352-3 53, 352 t  

penetrating, exit and entrance, 1 48-149, 
149f 

sloughing, in lower extremity injuries, 
1 006 

stab. See Stab wounds 

surgery, history of, 5, 10-1 1 
treatment algorithm, l l l 6f 

Wren, Christopher, 5 
Wrist, fracture, 959, 959t, 960f-962f 
W statistic, 75  

x 
Xanthine oxidase, reperfusion injury and, 

1439 
X-ray, chest. See Chest radiograph 
X-rays, history of, 9-10  

y 
Yersinia pescis , terrorist usage of, 1 2  23 t 

z 
Zinc deficiency, in total parenteral nutrition, 

1 400 
Zipper closure, 9 2 1  
z statistic, 74-75 
Zygoma fractures, 423-424 
Zygomatic maxillary complex fracture, 289, 

289f, 4 1 9  


