
POSITION STATEMENT

The National Association of EMS
Physicians and the American
College of Surgeons Committee on
Trauma support out-of-hospital
withholding or termination of

resuscitation for adult traumatic
cardiopulmonary arrest (TCPA)
patients who meet specific criteria:

1. Resuscitation efforts may be
withheld in any blunt trauma
patient who, based on out-of-
hospital personnel’s thorough
primary patient assessment, is
found apneic, pulseless, and
without organized electrocar-
diographic (ECG) activity
upon the arrival of emergency
medical services (EMS) at the
scene.

2. Victims of penetrating trauma
found apneic and pulseless by
EMS, based on their patient
assessment, should be rapidly
assessed for the presence of
other signs of life, such as
pupillary reflexes, sponta-
neous movement, or organized
ECG activity. If any of these
signs are present, the patient
should have resuscitation per-
formed and be transported to
the nearest emergency depart-
ment (ED) or trauma center. If
these signs of life are absent,
resuscitation efforts may be
withheld.

3. Resuscitation efforts should be
withheld in victims of pene-

trating or blunt trauma with
injuries obviously incompati-
ble with life, such as decapita-
tion or hemicorporectomy.

4. Resuscitation efforts should
be withheld in victims of pen-
etrating or blunt trauma with
evidence of a significance
time lapse since pulseless-
ness, including dependent
lividity, rigor mortis, and
decomposition.

5. Cardiopulmonary arrest patients
in whom the mechanism of
injury does not correlate with
clinical condition, suggesting a
nontraumatic cause of the
arrest, should have standard
resuscitation initiated.

6. Termination of resuscitation
efforts should be considered in
trauma patients with EMS- wit-
nessed cardiopulmonary arrest
and 15 minutes of unsuccessful
resuscitation and cardiopul-
monary resuscitation (CPR).

7. Traumatic cardiopulmonary
arrest patients with a transport
time to an ED or trauma center
of more than 15 minutes after
the arrest is identified may be
considered nonsalvageable,
and termination of resuscita-
tion should be considered.
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8. Guidelines and protocols for
TCPA patients who should be
transported must be individu-
alized for each EMS system.
Consideration should be given
to factors such as the average
transport time within the sys-
tem, the scope of practice of the
various EMS providers within
the system, and the definitive
care capabilities (that is, trauma
centers) within the system.
Airway management and
intravenous (IV) line placement
should be accomplished during
transport when possible.

9. Special consideration must be
given to victims of drowning
and lightning strike and in sit-
uations where significant
hypothermia may alter the
prognosis.

10. EMS providers should be thor-
oughly familiar with the
guidelines and protocols
affecting the decision to with-
hold or terminate resuscitative
efforts.

11. All termination protocols
should be developed and
implemented under the guid-
ance of the system EMS med-
ical director. Online medical
control may be necessary to
determine the appropriateness
of termination of resuscitation.

12. Policies and protocols for ter-
mination of resuscitation
efforts must include notifica-
tion of the appropriate law
enforcement agencies and noti-
fication of the medical examin-
er or coroner for final disposi-
tion of the body.

13. Families of the deceased
should have access to
resources, including clergy,
social workers, and other coun-
seling personnel, as needed.
EMS providers should have
access to resources for debrief-
ing and counseling as needed.

14. Adherence to policies and pro-
tocols governing termination
of resuscitation should be
monitored through a quality
review system.

DISCUSSION

Injury is the leading cause of death
for Americans between the ages of
1 and 44 years. The EMS system is
the portal into the medical system
for many of the most seriously
injured trauma victims. Some of
these patients will be unsalvage-
able due to the extent of their
injuries. In order to preserve digni-
ty, conserve precious human and
financial resources, and to mini-
mize risks to the health care work-
ers involved, patients who can be
predicted to be unsalvageable
should not be transported emer-
gently to the ED or trauma center.

The decision to withhold or ter-
minate resuscitation attempts in
the field is a difficult one.1 It has
long been apparent that prehospi-
tal TCPA confers a dismal progno-
sis. However, a small subset of
these patients may be salvaged
with timely interventions. This
potential salvage of a small per-
centage of patients with TCPA
must be weighed against the inher-
ent costs and risks of resuscitation
attempts. First, trauma resuscita-
tions consume significant amounts
of ED, operating room, and inten-
sive care unit resources. Second,
significant risk for the EMS crews
and the public is associated with
emergency transport. Third, the
chaotic environment of trauma
resuscitations may pose a height-
ened risk of blood-borne pathogen
exposure to the involved health
care workers. These considerations
argue for the thoughtful develop-
ment and utilization of sensible
guidelines for resuscitation of
TCPA patients based on the best
available evidence.

Literature Review

Prehospital Traumatic
Cardiopulmonary Arrest

Much of the data about predictors
of survival in prehospital TCPA
patients must be extrapolated from
emergency thoracotomy research.

A few studies, however, have
looked specifically at predictors of
survival in prehospital TCPA. The
available literature must be viewed
with the knowledge that most stud-
ies are retrospective series and that
the small number of survivors in
any given study limits the validity
of the study conclusions. It is clear
that, overall, TCPA has a grim prog-
nosis. 

Shimazu and Shatney, in a case
series of 267 TCPA patients with
blunt and penetrating trauma,
reported seven of the 267 survived
long term, with only four returning
to their preinjury level of neurolog-
ic function.2 This series reported a
4% survival rate in patients with an
arrest due to penetrating trauma
and a 2.3% survival rate for blunt
TCPA. It is interesting to note that
in this series, three of the five sur-
vivors of blunt TCPA were
observed to have only isolated
head trauma. Rosemurgy et al. ret-
rospectively reviewed 410 EMS run
sheets involving a prehospital
TCPA.3 Patients deemed to have
injuries incompatible with life were
excluded from the analysis, leaving
a group of 138 patients that includ-
ed 96 blunt and 42 penetrating
injuries. This group consisted of
patients without vital signs at some
point in the prehospital course. All
of the patients ultimately died.

Stratton et al. examined the pre-
hospital records of 1,051 patients
with prehospital TCPA.4 Excluding
116 patients who were pronounced
dead in the field or who met other
exclusionary criteria, such as pri-
mary cardiac arrest, burns, or
incomplete data, 879 unconscious
and pulseless patients were trans-
ported emergently. Of the 497 vic-
tims of penetrating trauma, four
(0.8%) survived, including one in a
neurologically devastated state.
Five (1.6%) survivors out of 382
blunt TCPA patients were neuro-
logically devastated. Battistella et
al., in their series of 604 trauma vic-
tims who required CPR, including
almost equal numbers of penetrat-
ing trauma and blunt trauma,
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reported a 2.6% (16/604) survival
rate, with 75% of the survivors
having sustained penetrating trau-
ma.5 Seven of the 16 survivors had
severe neurologic deficits. All sur-
vivors had detectable blood pres-
sures in the field but subsequently
lost vital signs. 

Fulton et al., in their series,
showed a survival rate of 2.4%
(6/245) for patients in TCPA.6 All
survivors had a Glasgow Coma
Scale score of 9 or greater at the
scene of injury, implying signifi-
cant initial cerebral perfusion and a
subsequent loss of vital signs.
Finally, Pasquale et al analyzed 106
adults who required prehospital
CPR and found only three sur-
vivors, one having sustained pene-
trating trauma and two with blunt
trauma.7 

In a recent series of 193 trauma
patients presenting to a trauma cen-
ter with CPR in progress, McSwain
reported five (2.6%) survivors to
hospital discharge. For survivors,
presenting rhythm was sinus in one
patient, sinus tachycardia in three,
and asystole in one. The presenting
patient population was 61% pene-
trating trauma, 34% blunt trauma,
and 5% of injuries due to burns,
cold, or asphyxiation. Mechanism
of injury in the survivors was not
reported (McSwain NE, personal
communication, 2001).

Initial Electrocardiographic
Rhythm

There is some evidence that the ini-
tial ECG rhythm obtained by EMS
may be predictive of survival. In
the series by Battistella et al., none
of the 212 initially asystolic TCPA
patients survived.5 Severely brady-
cardic trauma patients with heart
rates of less than 40 beats/min also
had no survivors out of a group of
134. All 16 TCPA survivors had ini-
tially detectable systolic blood
pressures with a subsequent loss of
vital signs and pulseless electrical
activity (PEA) and sinus rhythm
between 80 and 150 beats/min.
The authors of this study argued
that prehospital triage criteria of

PEA with a heart rate of less than
40 beats/min may be reliable in
discriminating unsalvageable from
potentially salvageable victims.

Fulton et al. found improved
survival in those TCPA patients
with ventricular fibrillation, ven-
tricular tachycardia, or PEA as
opposed to asystole or idioventric-
ular rhythm.6 All patients in their
series with asystole or idioventric-
ular rhythms died. Stratton et al.,
likewise, noted that the survivors
in their series had sinus-based
PEA. They also noted that the pres-
ence of this rhythm did not have a
significant positive predictive
value for survival due to extremely
small numbers of overall survivors
from an arrested state.4

Esposito et al. documented ini-
tial ED cardiac rhythm in 102 TCPA
patients.8 Of 17 patients with a
sinus-based rhythm, one (5.9%)
survived. Of 14 patients in ventric-
ular fibrillation, one (7.1%) sur-
vived. Of 57 patients with idioven-
tricular rhythm, there were no sur-
vivors. There also were no sur-
vivors among the 16 patients pre-
senting with asystole.

Aprahamian et al. reported that
all TCPA patients presenting in
PEA and asystole ultimately died.9
The three survivors out of 95
patients with TCPA all arrested in
the ED, developed ventricular fib-
rillation, and were successfully
defibrillated during their ED
courses. These studies suggest that
presence of an ECG rhythm, such
as asystole, idioventricular rhythm,
or severe bradycardia, is indicative
of an unsalvageable patient. Those
patients with a sinus-based PEA
may represent a potentially sal-
vageable subset of TCPA patients.
It must still be recognized that
TCPA in itself is a grave event; the
presence of any particular ECG
rhythm as an indicator of survival
is of limited significance. The stud-
ies presented here do not differen-
tiate between blunt and penetrat-
ing causes of TCPA. The abysmal
survival rate demonstrated with
blunt TCPA in other studies sug-

gests that most survivors in the
studies of rhythm as a predictor of
survival are likely cases of pene-
trating trauma.

Resuscitation Duration

Duration of closed-chest CPR for
TCPA patients has also been shown
to affect prognosis. Fulton et al.’s
series of 245 TCPA patients showed
no survivors when CPR lasted
more than 10 minutes or among
those who sustained a second car-
diac arrest.6 Mattox and Feliciano
found no survivors in a case series
of 100 TCPA patients who required
more than 3 minutes of closed-chest
CPR.10 Two of Pasquale et al.’s
three survivors required less than 5
minutes of CPR; the third was a
patient with an isolated penetrating
chest wound who had less than 15
minutes of CPR.7 Durham et al.
reported a difference between sur-
vivors and nonsurvivors in terms
of the length of CPR delivered.11

Survivors had shorter prehospital
CPR times averaging 5 minutes, as
opposed to 9 minutes in nonsur-
vivors. The data collectively sug-
gest that a patient with TCPA and
more than a 15-minute transport
time while in arrest will not sur-
vive, regardless of the aggressive-
ness of the care delivered.

ED Thoracotomy

Although thoracotomy is not a pro-
cedure that falls under the purview
of prehospital care, the literature is
relevant in defining those patients
who might benefit from transport
to a facility that can perform this
procedure. The emergency thoraco-
tomy (ET) literature consists exclu-
sively of retrospective case series
that vary considerably in size. In
addition, there was wide variability
among the patients included in the
various studies and the circum-
stances under which an ET is
deemed indicated. Consequently,
the survival rates obtained vary sig-
nificantly, ranging from 2% to 31%.
In general, the studies citing higher
survival rates included significant-
ly larger proportions of patients
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merely with severe shock and more
recent onset of TCPA than those
studies reporting lower survival
rates. Because the survival rate
tends to be poor, the small number
of survivors hampers drawing con-
clusions from any one study.
Analysis of the literature is also
complicated by a marked variation
in methods of data reporting as to
the duration of cardiopulmonary
arrest relative to the performance of
the thoracotomy.

Despite these significant limita-
tions, the ET literature, as summa-
rized in Table 1, does have relevance
to the topic at hand.8,11,12–27 Several
trends can be extrapolated. ET does
not appear to have a role in TCPA as
a result of blunt trauma, with report-
ed survival rates averaging less than
2% overall. TCPA secondary to pen-
etrating trauma, while still having a
dismal prognosis, may be more
amenable to salvage with ET, partic-

ularly in the case of isolated pene-
trating trauma to the thorax. Studies
have repeatedly demonstrated that
the majority of survivors came from
this category.12,15,16,19,23,25,26 In addi-
tion, there is clearly a correlation
between length of time between
TCPA and performance of a thoraco-
tomy. Not surprisingly, those studies
with high proportions of patients
arresting in the ED or with merely
severe hypotension (systolic blood
pressure <60 mm Hg) demonstrated
the best survival rates, ranging from
12% to 31%.12,15–17,19,23,27 Those stud-
ies with larger proportions of
patients without vital signs or other
significant signs of life at the scene
of injury showed very poor survival
rates.8,18,22,27

The prehospital implications of
these studies are significant. At the
scene of blunt injury, patients with-
out vital signs or, in the case of pen-
etrating trauma, patients without

vital signs or other significant signs
of life will not survive even with
the most aggressive of therapies.
Therefore, resuscitation and emer-
gent transport of these TCPA vic-
tims are not warranted. Of patients
who sustain TCPA, data suggest
that penetrating trauma isolated to
the thorax is the most salvageable
subset of patients and any signs of
life at the time of EMS arrival may
reflect a potential survivor.

Rapid Transport versus Field
Stabilization

The question of which patients
with severe traumatic injuries
should be transported without
delay and which patients might
benefit from on-scene stabilization
has spurred continuing debate
over many years.11,22,28–30 Pro-
ponents of opposing positions
have been equally emphatic as to
the merits of each approach, and
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TABLE 1. Summary of Major Studies of Emergency Thoracotomy

ED‡ EMS‡
__________________________________________ ______________

Survivors*__________________________________ –VS
No. of –VS –VS +VS EMS –VS +VS

Study Patients Long-term Blunt Penetrating –SoL +SoL +SoL +SoL/VS –SoL +SoL

Mattox et al.,12 1974 106 33/106 (31%) 3/19 30/87 — — 33/73 0/33 — —
MacDonald and

McDowell,13 1978 28 2/28 (11%) 0/2 2/26 — 2/23 0/5 — — —
Moore et al.,14 1979 146 8/146 (5%) 0/27 8/121 — 5/128 3/18 — — —
Baker et al.,15 1980 168 33/168 (24%) 1/60 32/108 — 10/111 23/57 — — —
Harner et al.,16 1981 100 20/100 (20%) 8/65† 16/35† — — 11/42† 13/58† — —
Flynn et al.,17 1982 33 4/33 (12%) 0/20 4/13 — 0/21 4/12 — — —
Cogbill et al.,18 1983 400 12/400 (3%) 0/195 12/205 — 5/28 — 6/102 1/264 —
Danne et al.,19 1984 89 10/89 (11%) 0/29 10/60 — — 7/13 — — 10/10
Washington et al.,20 1985 55 8/55 (15%) — 8/55 — — 5/24 3/19 0/12 —
Ordog,21 1987 80 5/80 (6%) 2/16 3/64 — — — — — —
Clevenger et al.,22 1988 72 3/72 (4%) 0/31 3/41 — — 3/22 0/27 0/23 —
Hoyt et al.,23 1989 113 33/113 (29%) 0/39 33/74 — — 20/33 — — —
Rothenberg et al.,24 1989 83 3/83 (4%) 1/47 2/36 — 1/69 2/14 0/58 — —
DiGiacomo and

Odom,25 1990 93 6/93 (7%) 0/17 6/76 — 6/93 — — — —
Esposito,8 1991 112 2/112 (2%) 1/88 1/24 — — 1/15 — 0/58 2/37
Ivatury,26 1991 163 16/163 (10%) 0/29 16/134 — — 8/23 8/57 0/25 —
Lorenz,27 1992 463 61/463 (13%) 3/194 58/269 — — 57/96 — 0/215 —
Durham,11 1992 387 32/387 (8%) 0/69 32/318 — 17/207 — — — —

TOTALS 2,691 291/2,691 19/947* 276/1,746*
(11%) (2%) (16%)

*Unless otherwise indicated, “survivors” denotes neurologically intact individuals. The results are reported as number of survivors/number of individuals in
injury category.

†Includes neurologically devastated individuals.

‡ED = status on initial emergency department assessment; EMS = status on initial assessment by emergency medical services; +VS = presence of vital signs; –VS
= absence of vital signs; +SoL = presence of signs of life (e.g., spontaneous movement, spontaneous respirations, or pupillary reflexes) in the absence of other
vital signs; –SoL = absence of signs of life. The results are reported as number of survivors/number of individuals in category.



the literature on this topic suffers
from multiple methodological lim-
itations. Despite conflicting reports
and recommendations, some gen-
eralizations can be made based on
the available evidence. Consistent
with data from the ET literature, in
the case of TCPA, expeditious
transportation of a patient deemed
to be potentially salvageable to a
trauma center for definitive treat-
ment is crucial.

Gervin and Fischer reported a
single institution’s experience of
patients who had suffered pene-
trating cardiac wounds.31 In their
series of 13 patients with salvage-
able wounds, six patients were
transported immediately, with a
mean on-scene time of 9 minutes,
and seven patients underwent
extensive resuscitation attempts in
the field, with a mean on-scene
time of 40 minutes. The first group
had a 67% survival rate; there were
no survivors in the second group. 

Copass et al reported their three-
year experience of 131 patients
who required CPR as a result of a
TCPA.32 Patients who survived had
a 97% rate of successful endotra-
cheal tube placement, whereas
only 65% of the nonsurvivors had
successful tube placement. In addi-
tion, all 30 survivors had two IV
lines inserted, compared with only
70% in the nonsurvivors. The
transport time was 2 minutes
longer for the surviving group, but
this figure did not reach statistical
significance. This experience sug-
gests that performing advanced
airway and advanced life support
(ALS) procedures may improve
survival rates.

Potter et al. compared the out-
comes of 472 trauma patients who
received ALS with 589 similar
patients who received only basic
life support (BLS).33 Although this
study did not specifically address
traumatic arrest, the results were
noteworthy in that there appeared
to be no difference in long-term
outcomes between the two groups. 

Honigman et al. examined the
outcomes of 70 consecutive

patients with penetrating cardiac
injuries, specifically in relation to
prehospital procedures performed
and the time consumed to com-
plete them.34 The authors reported
a 30% survival rate and noted that
the total number of procedures
performed did not prolong on-
scene times. Of the 43 patients who
had no vital signs at the scene,
there were only three survivors, all
of whom were stabbing victims. 

In addition to the need for expe-
dient transport, TCPA patients
appear to benefit from interven-
tions such as intubation and IV line
insertion. Time is critical, and
TCPA lasting more than 10–15 min-
utes in the field is a lethal event. It
appears that, at least in urban set-
tings with short EMS transport
times, ALS interventions may be
lifesaving if they can be performed
in a timely fashion. 

Air Medical Transport

Two studies have specifically
addressed the transport of TCPA
patients. Wright et al. retrospective-
ly reviewed one flight program’s
experience over a three-year
period.35 The authors identified 67
patients who had experienced TCPA
prior to the arrival of the flight crew,
20 of whom were pronounced dead
prior to transport. The other 47
patients were transported to the ED,
with no survivors to discharge in the
group. Margolin et al. found some-
what different results.36 Their series
included 67 patients with docu-
mented prehospital TCPA. A sur-
prising 19% survived, of whom 46%
were able to return to independent
living. These unusually good out-
comes are likely explained, at least
in part, by selection bias. The major-
ity of the patients were transported
from another hospital and not from
the scene. In addition, the patients
who died en route to the initial hos-
pital were not included in the analy-
sis. Nevertheless, these results may
indicate that for a select group of
patients who are successfully resus-
citated, prompt transfer to a trauma
center may confer a survival benefit.

Pediatrics

The recommendations contained
within this paper do not extend to
the pediatric population. Although
many of the studies on which our
recommendations are based includ-
ed children, the vast majority of the
patients were adults. Two studies
have addressed the pediatric popu-
lation in particular. Hazinski et al
evaluated survival and functional
outcome of 38 pediatric blunt trau-
ma victims with either full TCPA or
severe hypotension.37 Of these,
there were no functional survivors.
Suominen et al. examined the expe-
rience with resuscitation of pedi-
atric trauma patients in Finland.38

In their retrospective study over a
ten-year span, two patients sur-
vived of 41 patients with no
detectable vital signs. Although the
study had several limitations,
including small numbers and selec-
tion bias, the poor outcome report-
ed was consistent with outcomes
reported in other series. These
series suggest that the prognosis for
pediatric TCPA victims is likely
similar to that for adults. With the
emotional demands of withholding
resuscitation from a child in the
field, additional studies may be
warranted before including chil-
dren in any protocol that allows for
withholding or terminating resusci-
tation in TCPA patients.

Exceptions

Situations in which trauma is com-
plicated by significant hypother-
mia should not be included in
these recommendations. Profound
hypothermia below 32°C will
cause progressive bradycardia,
decreased cardiac output, loss of
consciousness, and, ultimately, loss
of brainstem reflexes—effectively
mimicking death, but with the
potential for successful resuscita-
tion with appropriate medical
treatment and rewarming.39

Examples of hypothermia compli-
cating trauma may include cold
water submersion (particularly in
children), avalanche burial, and
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minor trauma with subsequent
environmental exposures. In these
situations, patients should be
aggressively resuscitated and
transported to a center capable of
aggressively rewarming the victim.

SUMMARY

Survival after TCPA is rare, even
with maximal resuscitative efforts.
Penetrating trauma, particularly if
isolated to the thorax, has a better
prognosis than blunt or multisys-
tem penetrating trauma. Survival
from cardiopulmonary arrest due
to blunt trauma is grave indeed,
likely due to the multisystem
nature of the injuries sustained. 

The recommendations present-
ed in this paper are based on the
available research to date and are
subject to change based on
advances in the care of the trauma
patient. These recommendations
specifically do not address 1) pedi-
atric patients, 2) patients in whom
a medical cause (such as myocar-
dial infarction) is the likely inciting
event, and 3) patients with compli-
cating factors, such as the potential
for severe hypothermia.
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