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� Société Internationale de Chirurgie 2013

Abstract

Background Fatal trauma is one of the leading causes of

death in Western industrialized countries. The aim of the

present study was to determine the preventability of trau-

matic deaths, analyze the medical measures related to

preventable deaths, detect management failures, and reveal

specific injury patterns in order to avoid traumatic deaths in

Berlin.

Materials and methods In this prospective observational

study all autopsied, direct trauma fatalities in Berlin in

2010 were included with systematic data acquisition,

including police files, medical records, death certificates,

and autopsy records. An interdisciplinary expert board

judged the preventability of traumatic death according to

the classification of non-preventable (NP), potentially

preventable (PP), and definitively preventable (DP)

fatalities.

Results Of the fatalities recorded, 84.9 % (n = 224) were

classified as NP, 9.8 % (n = 26) as PP, and 5.3 % (n = 14)

as DP. The incidence of severe traumatic brain injury

(sTBI) was significantly lower in PP/DP than in NP, and

the incidence of fatal exsanguinations was significantly

higher. Most PP and NP deaths occurred in the prehospital

setting. Notably, no PP or DP was recorded for fatalities

treated by a HEMS crew. Causes of DP deaths consisted of

tension pneumothorax, unrecognized trauma, exsanguin-

ations, asphyxia, and occult bleeding with a false negative

computed tomography scan.

Conclusions The trauma mortality in Berlin, compared to

worldwide published data, is low. Nevertheless, 15.2 %

(n = 40) of traumatic deaths were classified as prevent-

able. Compulsory training in trauma management might

further reduce trauma-related mortality. The main focus

should remain on prevention programs, as the majority of

the fatalities occurred as a result of non-survivable injuries.

Abbreviations

A? Autopsy performed

A- No autopsy performed

AAST American Association for the Surgery of Trauma

AIS Abbreviated injury severity score

CPR Cardiopulmonary resuscitation

CT Computer tomography

DP Definitely preventable death

ED Emergency department

EMT Emergency medical technician

HEMS Helicopter emergency medical service

ICU Intensive care unit

i.v. Intra-Venous

NAW Emergency physician and paramedic staffed

ambulance

NP Non-Preventable death

OR Operation room

PP Preventable death

sTBI Severe traumatic brain injury

tCPR Traumatic cardio-pulmonary resuscitation
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Charité–Universitätsmedizin Berlin, Augustenburger Platz 1,

13353 Berlin, Germany

e-mail: christian.kleber@charite.de

C. Kleber

Berlin-Brandenburg Center for Regenerative Therapies,
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Introduction

Trauma is still the leading cause of death among people

B44 years of age, and it represents the third most common

cause of death for all ages in the industrialized world [1].

Additionally, trauma is postulated by the World Health

Organization to be the leading cause of losing years of life

worldwide by 2020. Zollinger et al. stated in 1955 that

traffic injuries are major surgical problems, prompting

German trauma surgeons to initiate the establishment of

trauma systems in which specially trained emergency

physicians are deployed at the scene of the injury in an

attempt to provide a higher level of emergency care before

the patient’s arrival at the hospital [2–6]. Continuous

advances and innovations in pre-hospital and in-hospital

critical care and surgical trauma management combine

with the above-mentioned philosophy to ‘‘bring the hos-

pital to the trauma patient.’’ This has significantly lowered

trauma mortality in Germany and has made the German

rescue system famous throughout the world [4, 7]. Despite

the socioeconomic importance of successful trauma treat-

ment and prevention programs, no systematic analysis

of prehospital traumatic deaths had been performed in

Germany until 2010.

In that study we investigated primarily all trauma deaths

in the German capital of Berlin, examining the prehospital

setting and the intensive care unit (ICU) as the two major

‘‘hotspots’’ of trauma management. In our study 59 % of

the fatalities occurred before admission to a hospital and

33 % occurred in the ICU [8].

That nearly two-thirds of all traumatic deaths occurred in

the prehospital setting, highlights the value of prehospital

emergency medicine and trauma prevention programs to

reduce traumatic deaths in the future [8, 9]. A Norwegian

study in 2011 demonstrated that over 70 % of all trauma

victims in rural areas died prior to the arrival of medical

personnel, underscoring the need for trauma prevention [10].

A recent study of our working group indicates a change

from the ‘‘golden hour of trauma’’ concept to a more

injury-adapted prehospital management of trauma patients

with the necessity of invasive, time-consuming prehospital

measures, e.g., intubation in sTBI and chest decompression

in (tension) pneumothorax [4].

We aimed to determine the preventability of traumatic

deaths, analyze the medical measures related to prevent-

able deaths, detect management failures, and reveal spe-

cific injury patterns to avoid traumatic deaths in Berlin.

Furthermore, we compare the Berlin data of traumatic

death with already published international data. To our

knowledge this is the first German study since the hallmark

publication of Wagoner et al. [11] in 1961 dealing with the

topic of preventability of traumatic deaths.

Materials and methods

We performed a prospective observational study investi-

gating all trauma-related deaths in Berlin from 1 January

2010 to 31 December 2010. Because of the epidemiologic

and descriptive nature of this study no ethics committee

approval was required.

The German capital, Berlin, sustains 3.4 million inhab-

itants in an urban area of 892 km2 (http://www.berlin.de)

and is served by 39 hospitals with emergency departments;

five of these can be classified as level I trauma centers.

Emergency medical service is provided by the Berlin fire

department with 38 fire stations, 40 ambulance stations

housing 101 ambulances, 18 emergency physician staffed

ambulances [12], and 2 rescue helicopters on call 24 h a day.

The central dispatch center is activated by calling 112

(http://www.berliner-feuerwehr.de). Emergency physicians

in Germany are physicians with at least 2 years of clinical

practice (6 months ICU, 6 months Emergency Department

[ED], 1 year ward) in different specializations (internal

medicine, surgery, general medicine, anesthesiology), who

obtained theoretical and practical training in emergency

medicine through special courses. Helicopter emergency

medical services emergency physicians are usually more

experienced and must have graduated in their specialization.

All severely injured patients without certain signs of death

were seen or treated by an emergency physician before being

transported to the hospital, or, in case of death, to a morgue.

German law requires that every death must be classified by a

physician as either ‘‘natural,’’ ‘‘unnatural,’’ or ‘‘unclear’’ as

soon as possible. ‘‘Unnatural’’ or ‘‘unclear’’ cases of death

must be reported to the police and, subsequently, to the

public prosecutor, who initiates further police investigation

and orders an autopsy, depending on the individual cir-

cumstances of each case. Thus, all traumatic deaths listed in

terms of an ‘‘unnatural manner of death’’ are recorded by the

public prosecutor’s office with subsequent police investi-

gation files, or at least a death certificate.

Inclusion criteria were all deaths following trauma from

1 January to 31 December in 2010 in Berlin with or without

subsequent autopsy ordered by the public prosecutor’s

office (n = 440). Fatalities from strangulation, burns,

drowning, and death following pre-existing illnesses or

complications not primarily associated with trauma (e.g.,

chronic obstructive pulmonary disease, heart attack) and

trauma casualties without autopsy were excluded.

Data were acquired via the public prosecutor’s office of

Berlin where complete police investigation files, including

medical records, death certificates, and autopsy protocols

were accessible. Medical records, death certificates with

date and time of death, and autopsy protocols were eval-

uated. Medical diagnoses were annotated based on medical
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records and death certificates, and autopsy diagnoses were

annotated based on autopsy reports. Demographic data

including age, gender, trauma mechanism (blunt, pene-

trating, or both), survival time, and cause of death were

recorded.

Preventability of traumatic deaths

To determine the preventability of traumatic deaths, only

casualties undergoing autopsy (n = 264) were considered

for analysis of anonymized data by an interdisciplinary

expert board (trauma surgeons, forensic pathologist, and

emergency physician). Assessment was made as to the pre-

ventability of traumatic death and also to the appropriateness

of medical measures with regard to the injury pattern.

Preventability of death was judged based on the fol-

lowing three criteria, according to the recommendations of

MacKenzie et al. and Shackford et al. [13, 14]:

Non-preventable (NP)

Anatomical organ/tissue destruction non-survivable under

perfect circumstances and perfect resuscitation.

Potentially preventable (PP)

Severe anatomical injuries potentially survivable under

perfect circumstances and perfect resuscitation and/or

conscious patients with the ability to act at the scene and/or

patients with signs of life at the scene and absence of

anatomical non-survivable injuries.

Definitely preventable (DP)

Moderate anatomical injuries (pathological classified organ

injury according to the American Association for the Surgery

of Trauma (AAST) classification with Abbreviated Injury

Severity Score (AIS) B3) with revisable live threat (e.g.,

isolated tension pneumothorax, severe external bleeding,

non-fatal sTBI-induced upper airway obstruction).

The criteria of NP, PP, and DP, together with an anony-

mized case presentation of all 264 casualties, were presented

to the expert board via the structured Delphi-method. In the

first round every expert had to judge independently the pre-

ventability of death for the presented cases. Agreements were

achieved in 88 % after the first round. For the remaining 12 %

(n = 31) the experts had to explain their decision. In the

second round the explanations were sent to all members of the

committee and the experts were asked to re-judge the

remaining 31 cases based on the explanations. After the sec-

ond round, agreement for all cases was achieved.

Statistical analysis was performed with PASW 20.0. The

median and interquartile range (IQR) for age and number

of prehospital measures were calculated. For descriptive

statistical evaluation, the nonparametric Mann–Whitney

U-test for independent group comparison was used;

p values \ 0.05 were regarded as statistically significant.

Results

Characteristics of trauma casualties

From 1 January to 31 December, 440 trauma casualties

were recorded. In 60 % of death cases an autopsy was

performed (n = 264). Table 1 presents the characteristics

of trauma casualties with and without autopsy.

Fatalities with subsequent autopsy (A?) were signifi-

cantly younger (p = 0.001) and male (p = 0.003) when

compared to victims without autopsy [15]. The incidence of

traumatic cardiopulmonary resuscitation (tCPR) (p = 0.03),

penetrating trauma (p = 0.001) and fatal exsanguination

was significantly higher in A?. More casualties of A? group

died in the prehospital setting when compared to A-

(p = 0.001). No statistically significant differences were

detected for the cause of traumatic deaths in both groups. The

following analysis is exclusively based on trauma fatalities

with subsequent autopsy (A?).

Trauma mechanisms

In 30.7 % the trauma mechanism was a fall from a height

[3 meters, 19.3 % falls from a standing height, 18.2 %

traffic accident, 17.8 % crime-associated injury (shot,

stabbed), and 9.1 % struck by a train. Records indicate that

29.9 % (n = 79) of the casualties were transported to the

hospital; in 17.7 % (n = 14), by rescue helicopter. Another

13.9 % were able to act at the accident site, with a mean

survival time of 18.4 h. Severe traumatic brain injury

(sTBI) occurred in 67.8 % of all casualties, whereas iso-

lated sTBI was detected in 29.5 % of cases. Thoracic

Table 1 Characteristics of autopsy± group: Autopsy-? group con-

tains more prehospital deaths, penetrating trauma and fatalities from

exsanguination

Autopsy No autopsy Units

N 264 176

Age 53 ± 22 66 ± 21 years

Male sex 69,7 55,7 %

Prehospital death 70,1 41,5 %

Death on ICU 22,7 48,9 %

tCPR 26,5 17,6 %

Penetrating trauma 27,7 12 %

Exsangui nation 12,9 4,5 %

tCPR traumatic CPR, IQR inter quartile range

1156 World J Surg (2013) 37:1154–1161

123



injuries were seen in 35.2 % of all casualties, with 1.9 %

isolated pneumothorax, 12.1 % hemothorax, and 21.2 %

combined pneumo-hemothorax. The majority of fatalities

suffered from blunt trauma mechanisms (72.7 %). The

minority of penetrating trauma predominantly involved the

chest (34.7 %; n = 25). In 60 % (n = 15) of penetrating

chest injuries, an isolated cardiac injury occurred in 9 cases

and was combined in 6 patients with thoracic vascular

injuries. Tracheobronchial injury was observed only in

10 % (n = 27) of all fatalities. In 41 % (n = 11) it was

associated with penetrating trauma.

Preventability of traumatic deaths

Some 84.9 % (n = 224) of fatalities were judged as non-

preventable (NP) and 15.2 % (n = 40) as potentially (PP)

or definitely preventable (DP). In 9.8 % (n = 26) PP and

5.3 % (n = 14) DP was observed (Fig. 1).

Localization of the scene of traumatic deaths

The localization of traumatic deaths and their distribution

relating to their preventability is shown in Fig. 2. The

localization of traumatic death is not automatically equal to

the origin of management failures—e.g., patient died in ER

with prehospital management failure (trauma management

failures).

Some 69.7 % of NP deaths occurred in the prehospital

setting, followed by 24.1 % in the intensive care unit

(ICU). In addition, 92.4 % of all PP casualties died before

admission to a hospital, 3.8 % in the operating room (OR)

and in the ICU, respectively. Definitely preventable deaths

occurred predominantly in the prehospital setting and ICU

(35.7 %), followed by the emergency department (ED,

14.4 %), and 7.1 % in the OR and on the ward.

Potentially preventable deaths

Twenty-six trauma victims fulfilled the criteria of poten-

tially preventable deaths. In 73.1 % of all potentially pre-

ventable deaths exsanguination was the cause of death,

followed by 11.5 % with thoracic trauma.

In 84.6 % (n = 22) of patients with unwitnessed trauma,

delayed resuscitation was the reason for a potentially pre-

ventable death. Of these, 57.7 % (n = 15) were suicides

with simple external bleeding due to sharp force injury. Four

casualties died from simple soft tissue lacerations or open

fracture, combined with anticoagulant therapy (phenpro-

coumon) after a fall from a standing height. In 15.4 %

(n = 4) of cases prehospital thoracotomy (2 pericardial

tamponade, 2 hemothorax) might have saved their lives.

Definitely preventable deaths

Fourteen casualties were judged as definitely preventable

traumatic deaths. In total, 57.1 % of DP cases died from

exsanguination, followed by polytrauma in 21.4 % of cases

(definition [8]).

Trauma management failures

Prehospital trauma management failure

In four fatalities the cause of death was isolated tension

pneumothorax due to non- (n = 3) or insufficient (n = 1)

chest decompression in the prehospital setting after penetrating

chest trauma. In four fatalities underlying trauma as the cause

of the emergency call was not recognized by the emergency

service personnel, and therefore, no trauma therapy was per-

formed. Three patients had unstable pelvic fractures, and one
Fig. 1 Preventability of traumatic deaths in Berlin 2010; NP non-

preventable, PP potentially preventable, DP definitely preventable

Fig. 2 Localization of death in relation to the preventability of

traumatic death. ED emergency department, OR operating room, ICU
intensive care unit
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victim was found unconscious after a fall from a height [3

meters, but was considered to have suffered a myocardial

infarction with subsequent cardiac arrest. Thus, no trauma-

related therapy was performed. Two patients bled to death

from stab wounds to the external femoral artery; no or insuf-

ficient external bleeding control measures—e.g., local pres-

sure, tourniquet, or arterial clamp—were carried out. In one

case there was insufficient bleeding control, and in the one case

the bleeding source went unrecognized. One patient trapped in

his car after an accident died from asphyxia because upper

airway management was not maintained in the prehospital

situation even though there was access to the thorax and skull.

An alternative airway tool like a combitube or a laryngeal tube

was not inserted, nor was a surgical airway established.

Clinical trauma management failure

Three trauma victims were initially admitted to the ER, and

then transferred to hospital wards. In these three cases there

was a missed or delayed diagnosis of bleeding. All patients

received full-body computed tomography (CT) scans

without identification of contrast extravasation. The

bleeding sources were unrecognized and included an

untreated pelvic fracture (n = 1), rib fractures (n = 1), and

abdominal injury (n = 1). In two cases there was a history

of anticoagulant therapy. Surgical bleeding control was

attempted in only one case.

Preventable deaths and sTBI

Knowing that sTBI is basically influencing survival after

trauma, a sub-analysis for the preventability of traumatic

deaths with (sTBI?; n = 179) and without sTBI (sTBI-;

n = 85) and isolated sTBI (isTBI?; n = 78, is TBI-;

n = 186) was performed.

That test showed that 96.1 % (n = 172) of sTBI? were

NP, 2.2 % were PP (n = 4), and 1.7 % were DP (n = 3)

compared to 25.9 % PP (n = 22) and 12.9 % (n = 11) DP

in the sTBI- group. For the isolated sTBI? 96.2 % of

traumatic deaths were NP with 3.8 % (n = 3) PP deaths

and no DP deaths.

The incidence of PP or DP traumatic deaths was sig-

nificantly lower in the group with sTBI (p = 0.001) and

isolated sTBI (p = 0.03; 0.01).

Preventable deaths and penetrating trauma

In this series,174 fatalities suffered from blunt trauma and

72 suffered from penetrating trauma mechanisms. In the

penetrating trauma group, there were significantly

(p = 0.001) more PP (25 %; n = 18) and DP (5.6 %;

n = 4) deaths as compared to blunt trauma (4.2 %; n = 8/

5.2 %; n = 10).

Preventable deaths and prehospital measures

In total, any type of advanced prehospital measure (intra-

venous access, endotracheal intubation, application of

chest drains, cardiopulmonary resuscitation) was per-

formed in 41.3 % (n = 109) of all trauma fatalities, with a

median of 2 and an IQR of 1 prehospital invasive measure.

In the DP death group significantly more frequent

invasive prehospital measures were performed when

compared to the NP death group (71.4 versus 42.9 %;

p = 0.02). The incidence of specific invasive prehospital

measures in the NP, PP, and DP groups are given in

Table 2.

The highest incidence of traumatic cardiopulmonary

resuscitation (tCPR) was seen in the DP group (35.7 %), as

compared to the PP group (11.5 %) and the NP group

(27.7). In all three groups a high rate of intravenous (i.v.)

access and endotracheal intubation in PP and DP group was

found. Notably, despite a high rate of CPR after (recog-

nized) traumatic cardiac arrest, no chest drain or other chest

decompression measures were performed in the DP group.

Preventable deaths and rescue helicopter

Some 29.9 % (n = 79) of all fatalities reached the hospital

alive. In 17.7 % (n = 14) of cases the HEMS crew, con-

sisting of a pilot, an emergency physician, and a para-

medic with special qualifications, treated the patients and

transported them to a hospital [16]. In 82.3 % of cases,

treatment and transport were carried out by NAW

(‘‘Notarztwagen’’: an ambulance staffed by an emergency

physician and a paramedic). The HEMS crew performed

significantly more invasive prehospital measures (median

2, IQR 0.25; p = 0.04) than the NAW crew (median 2,

IQR 1), especially for the incidence of endotracheal intu-

bation (HEMS 100 % versus NAW 71.9 %; p = 0.03) and

chest drain (HEMS 21.4 % versus NAW 3.5 %; p = 0.02).

The rate of tCPR was higher in the HEMS group (35.7 %)

when compared to NAW group (18.5 %), but without

statistical significance (p = 0.1). Furthermore, no PP or NP

deaths were recorded for the HEMS crew (Table 3).

Table 2 Incidence of invasive prehospital measures

NP PP DP

i.v. access (%) 95.8 100.0 100.0

Intubation (%) 74.0 100.0 90.0

Chest drain (%) 8.3 100.0 0

NP non-preventable, PP potentially preventable, DP definitely

preventable
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Discussion

We present for the first time a systematic analysis of

potentially and definitely preventable traumatic deaths in

Berlin, Germany. Data analysis evaluating PP and DP

deaths are based only on fatalities referred for autopsy

(group A?). Notably, there are significant differences

between groups A± (Table 1). Based on the results of our

epidemiologic study for traumatic deaths in Berlin that

revealed the prehospital setting as the ‘‘major problem’’ of

trauma management, we focused especially on prehospital

PP and DP traumatic deaths [8]. Therefore, group A?, with

70 % of prehospital deaths was appropriate compared to

group A- with an incidence of 42 % to analyse especially

prehospital traumatic deaths.

Exsanguination as the leading potentially preventable

cause of death was nearly threefold higher in group A?. In

contrast to prehospital deaths, in only 30 % of clinical

traumatic deaths was an autopsy performed, this being

considered as a gold standard quality measure. Therefore,

the number of potentially or definitely preventable clinical

deaths is underrepresented when compared to prehospital

deaths, and there might be a high number of unreported DP

clinical deaths. Older people are rarely autopsied and

specific complications from co-morbidities like anticoag-

ulant therapy, i.e., iatrogenic coagulopathy, and secondary

exsanguination might be underrepresented in our study.

Therefore, to improve clinical and prehospital trauma

management and regularly evaluate it in morbidity-mor-

tality conferences, we recommend the routine use of

autopsy in trauma patients, with the simultaneous close

cooperation of forensic scientists, trauma surgeons, anes-

thetists, prehospital personnel, and all other specialties

involved in trauma [17]. The autopsy rate of 60 % appears

low, but it is outstandingly high when compared to average

autopsy rates of 2–5 % of all deaths in Germany. Never-

theless, some differences between our group A? and a total

Berlin-wide collective or even a German population must

be considered for the interpretation of our results.

In our study group, we considered 15.2 % (n = 40) of

the investigated trauma fatalities as PP or DP. Comparing

this number to the literature since 1953 with a mean pre-

ventability of 21.7 % regardless of the year of investigation,

infrastructural differences, socioeconomic background, or

differences in rescue system (emergency physician, para-

medic), our results appear quite acceptable [18–27]. Going

into detail and focusing on publications of the twenty-first

century from the industrialized world, rates of traumatic

death preventability from 4.5 to 6.7 % were published,

revealing the potential of trauma management in Berlin in

the future [28, 29].

Confirming previous studies, victims without sTBI had

up to a tenfold higher incidence of DP/PP and consequently

a higher potential of preventable death than sTBI-trauma

patients [30]. In summary, trauma victims without sTBI

have a greater possibility for trauma management

improvement, although it is possible that other simple

(bleeding control) or invasive measures (chest drain) might

be underrepresented when compared to i.v. access or

intubation. This hypothesis is proven by the finding that

there were no cases of PP or DP traumatic death in casu-

alties treated by rescue helicopter crew in Germany, known

to be well equipped and trained [31].

More than 90 % of the PP deaths and one-third of the

DP deaths occurred in the prehospital setting. This result

stands in contrast to previous publications stating that most

of the inappropriate care happens in the emergency

department [29, 32, 33]. Our belief is that this discrepancy

reflects the different rescue systems. In Germany the

emergency medicine philosophy is ‘‘to bring the resusci-

tation room to the patient,’’ and emergency physicians

begin to invasively treat trauma patients at the site of the

traumatic incident. Nevertheless, most of the studies deal-

ing with the topic of preventability of traumatic deaths

have neglected the prehospital situation, focusing on in-

hospital treatment. Additionally, the level of experience

and training in trauma management, in our opinion, is

crucial for the effective and appropriate management of

prehospital trauma patients. For example, in our study no

potentially or definitely preventable traumatic deaths

occurred in the group treated by HEMS crew. Usually the

experience and grade of qualification of HEMS emergency

physicians is higher than those on NAW. Despite the fact

that trauma emergencies are seldom missions in Germany,

the incidence of trauma emergency calls on a rescue heli-

copter is much higher than on NAW, indicating a higher

level of experience and routine in management of trauma

patients. Thus it is clear that we need nationwide experi-

enced and well-equipped rescue teams for our trauma

patients, e.g., specialized trauma rescue helicopters or

trauma NAW.

The effectiveness of the Berlin rescue system and pre-

vention program is accepted and reflected by the very low

trauma mortality (13/100,000 inhabitants) for 2010 in

Berlin [7, 8, 34]. Nevertheless, 5.3 % of traumatic deaths

were definitely preventable. According to our expert board,

14 lives could have been saved. Assuming that our

Table 3 Incidence of PP and DP traumatic deaths in relation to the

rescue team

DP PP

NAW 13,8 3,1

HEMS crew 0 0

NAW ambulance staffed by emergency physician and paramedic,

HEMS Helicopter emergency medical service
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collective is roughly representative for Germany (80 mil-

lion inhabitants), it might be possible to save more than

297 lives annually.

Furthermore, we detected a statistically significant

association between the cause of death ‘‘exsanguination’’

and the preventability of death for PP and DP. Analogous

to other publications, hemorrhage was the most frequent

cause of DP or PP deaths, supported by the fact that

hemorrhage control is known to be the major management

error in hospitals [29]. Furthermore, the detailed analysis of

our PP deaths highlights the issue of unwitnessed trauma

incidents—in our collective, unmated elderly people suf-

fered from minor injuries leading to death from exsangui-

nation. Another known reversible cause of traumatic

cardiac arrest is pericardial tamponade; four casualties in

Berlin 2010 might have benefitted from comprehensive

resuscitation with performance of an emergency thoracot-

omy even in the prehospital setting [35]. The practicability,

economy, and efficiency of introducing emergency thora-

cotomy in the prehospital situation with an incidence of

four cases per year in an urban area seem hard to justify,

given the lack of supporting data. In contrast to that, a high

potential for saving lives was pointed out by analysis of DP

and PP deaths by simple and practical prehospital mea-

sures, e.g., sufficient bleeding control by tourniquets,

arterial clamps, or insertion of a Foley catheter into a stab

wound. Four patients might have been saved by decom-

pression of their tension pneumothorax. A systematic body

check to detect unstable thoracic or pelvic injuries and

therefore recognize the underlying trauma might also have

saved the lives of 4 patients. The lack of absolute basics in

trauma management, like clinical examination and disre-

gard of the ABC-rule should be politically changed by

making ATLS (Advanced Trauma Life Support), PHTLS

(prehospital Trauma Life Support), ITLS (international

Trauma Life Support), or Trauma-Management compul-

sory for all medical personal involved in pre-/clinical

trauma management in Germany. Furthermore, mortality-

morbidity conferences for prehospital and clinical person-

nel should be established and should take place on a regular

basis, at least four times a year.

Besides the prehospital setting, the major clinical

problems were unrecognized/occult bleeding in patients

with initial false negative contrast CT scans (no contrast

extravasation), and patients with iatrogenic coagulopathy

who died from exsanguinations in the ward.

Conclusions

The trauma mortality in Berlin, compared to worldwide

published data, is low. Nevertheless, 15.2 % (n = 40) of

traumatic deaths were classified as preventable. Most of the

management failures occurred in the prehospital setting,

with none of these fatalities treated by rescue helicopter

teams. Therefore, compulsory training in trauma manage-

ment might further reduce the trauma mortality. Close

cooperation between forensic pathologists and trauma

surgeons can be effective in improving trauma manage-

ment in the future. The main focus should, however,

remain on prevention programs, since the majority of

fatalities occurred from primarily non-preventable injuries.
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