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Rezumat

Această revizuire a literaturii are ca scop descrierea principalelor
avantaje şi dezavantaje ale sistemelor de traumă din Europa.
Totodată, lucrarea îşi propune să prezinte ultimele concepte în ceea
ce priveşte managementul pacienţilor politraumatizaţi şi cele mai
noi măsuri pentru prevenirea accidentelor rutiere în Uniunea
Europeană. Articolele publicate referitoare la managementul
pacienţilor politraumatizaţi şi la organizarea sistemelor de traumă
au fost identificate prin căutarea în baza de date PubMed.
Managementul optimal al politraumatismelor majore necesită un
sistem naţional de traumă ce trebuie să ia in considerare toate
nivelurile de organizare de la centrele de traumă ce deservesc o arie
importanta geografică, până la membrul fiecărei echipe de traumă.
Sistemele de traumă din Europa suferă variaţii mari în funcţie de
ţară, iar specializarea chirurgului de traumă este mai avansată 
în ţările cu sisteme de traumă dezvoltate. Introducerea unor 
indicatori de siguranţă rutieră pentru managementul politrauma-
tismelor a scăzut rata deceselor cauzată de accidente rutiere în
Europa.
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Abstract
This review of the literature aims to describe the main advantages
and disadvantages of the trauma systems in Europe. Moreover, the
purpose of this article is to present the last concepts regarding the

Chirurgia (2021)   116: 664-668
No. 6,     November - December
Copyright© Celsius

http://dx.doi.org/10.21614/chirurgia.116.6.664

Teodor Florin Georgescu, MD, PhD
Department of General Surgery
Clinical Emergency Hospital 
8 Calea Floreasca, 014461
Bucharest, Romania
E-mail: florin.georgescu1@yahoo.com

Received: 07.11.2021
Accepted: 16.12.2021



Polytrauma: The European Paradigm

Chirurgia, 116 (6), 2021 www.revistachirurgia.ro 665

Introduction

Trauma represents the most important 
factor related to death for patients below 45
years old in industrialized countries (1,2). In
Europe, a significant percentage of all poly-
trauma is represented by car crashes. The
number of deceased patients due to car 
crashes continues to rise. According to World
Health Organization, the number of persons
who died in car accidents was 1.35 million in
2016 (3). In Europe, between 2001 and 2010
the number of deaths produced by car crashes
decreased with 43%, and between 2010 and
2018 with another 21%. Still, 25 100 persons
lost their life on the roads of the European
Union in 2018 and approximately 135 000
were severely injured (4). The annual cost
with car accidents in the European Union was
estimated to approximately 280 billion euro,
the equivalent of 2% of the Gross Domestic
Product (GDP) (5).

The notion of polytrauma was first used in
1966 by Tscherne for patients who presented
at least 2 severe injuries of the abdomen, chest
or head, or one of these lesions in combination
with an extremity injury. In 1975, Border
summarized the term polytrauma to a patient
with two or more significant injuries. Then,
Ostern updated the concept of polytauma to a
patient with two or more lesions, one of them
being life threatening (6-8). In Romania, there
has been a constant interest in polytauma
patients. The first chapter about polytrauma
was written in 1975, then other authors 

published the latest updates regarding the
concepts and management of polytraumatized
patients (9-12).

In the last years a new definition of poly-
trauma was designed. The new Berlin 
definition of polytrauma included: a patient
with AIS ≥ 3 for two or more different body
regions and with one or more additional
parameters from the following:

- Glasgow comma scale (GCS) ≤  8;
- Systolic blood pressure (SBP) ≤ 90

mmHg;
- Partial thromboplastin time ≥ 40 seconds

or international normalized ratio ≥1.4;
- Age ≥ 70 years (13).
After comparing this new definition of poly-

trauma with ISS alone, a group of researchers
concluded that the Berlin definition adds
value to the individual rating of the polytrauma
patients. Moreover, the study revealed that the
new definition of polytrauma can improve the
activity of the trauma centers (14).

A new concept in polytrauma patients 
is represented by resuscitation associated
coagulopathy. This phenomenon occurs when
the patients develop coagulopathy due to
aggressive volume infusions. This new concept
is different than the acute traumatic coagulo-
pathy which is produced by the lethal triad
that appears in severe polytrauma patients
(acidosis, hypothermia and coagulopathy)
(15). The damage control resuscitation was
updated which balances the administration of
plasma, platelets and red blood cells (1:1:1)
and the results showed an improved survival

management of the polytrauma patients and the newest sets of measures to prevent car crashes in
European Union. The articles published regarding the management of the polytrauma patient and
trauma systems were identified using PubMed search. Optimal management of major polytrauma
requires a national trauma system which should detail every level of organization from the trauma
centers to the every member of the trauma team. European trauma systems varies a lot depending
on the country and the specialized trauma surgery training programs are more advanced in 
countries with complex trauma systems. Introducing road safety performance indicators for trauma
management decreased the rate of deaths by car crashes in Europe
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of these patients in the first day (16,17).
Borderline polytrauma patients are those who
are initially stabilized, but are still at risk of
rapid deterioration due to different risk 
factors. Some of these risk factors include:
coagulopathy (ROTEM/FIBTEM), massive
transfusion (more than 10 units of red blood
cells per 6 hours) or more 3 units of red blood
cells per hour (18).

Another new treatment concept of the 
polytrauma patient is the neutrophil guided
resuscitation. Depending on the neutrophil
phenotype, treatment of these patients can be
modified and prognosis better approximated.
CD16 and CD 62L are the markers used for
neutrophil differentiation. Polytrauma patients
have up to 22% CD16 dim/CD 62 L bright 
neutrophils, but further studies should be 
conducted to accumulate more data (19).

An important change in the management of
polytrauma patients was the introduction of
non –operative treatment. One important tool
required for the success of the non-operative
treatment is the possibility to perform an
angiography and control the bleeding by
embolization abdominal and pelvic vessels
(20). The non-operative treatment should 
be considered only in trauma centers by 
experienced trauma surgeons (21).

Trauma systems developed as organized
mechanisms to offer the best treatment for
trauma patients from pre-hospital care to
complete rehabilitation, aiming the best out-
come possible (22). The first regional trauma
system was introduced in Illinois in 1971. In
Europe, the first countries which implemented
organized approaches to trauma patients were
Germany, Austria and Switzerland by 
developing helicopter air rescue programs and
training of general surgeon-traumatologists
(23). The Dutch trauma system and the
nationwide trauma registry were introduced
in 1999. The registry included all trauma
patients admitted in Netherlands. Even
though in other countries such as the USA and
the Scandinavian countries, the accent is put
on the lethal truncal lesions, in Netherlands
the trauma surgeons treat both visceral and
extremity injuries (24). The training of a 

trauma surgeon in Netherlands includes 4
years training in general surgery and another
two years in trauma surgery, which includes
courses in ATLS (advanced trauma life 
support), resuscitation, fracture and visceral
surgical interventions. In the level 1 centers
the Dutch surgeon is actively treating poly-
trauma patients in the intensive care unit
(25,26). The Dutch trauma system includes 11
trauma regions and has 3 levels trauma 
centers. The introduction of the trauma system
alongside with the national registry had a 
positive effect like in most other countries who
implemented similar systems (27). Beside the
logistical improvement, there was a change in
the management of polytraumatized patients,
non-operative treatment and damage control
principles being more used in the resuscita-
tion process and also in the treatment of frac-
tures related lesions (28,29). In Netherlands,
the crude mortality of polytraumatized
patients decreased with 50% after the imple-
mentation of trauma system. Furthermore,
over the past 20 years the mortality adjusted
for Injury Severity Score (ISS) and age 
registered 75 % reduction in the level 1 trauma
centers in Netherlands (30). In Spain, the 
trauma system focused on the optimization of
medical assistance across all stages of trauma
care, continuous registration of all trauma
patients, permanent training in Advanced
Trauma Life Support and in the pathology
most encountered in polytraumatized
patients, continuously revising and updating
trauma guidelines, classification of the 
hospitals in accordance with the resources
available to treat trauma patients, accredita-
tion of medical professionals depending on
their experience and skills to treat trauma
patients, improving rehabilitation assistance,
encouraging research and the collaboration of
scientific societies with community adminis-
tration to ensure a better primary prevention
of accidents (31). In Romania, a national 
trauma registry was designed several years
ago by the General Surgery Department of the
Clinical Emergency Hospital Bucharest and
given to the Health Ministry, but due to lack of
funds it was not implemented.
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An important aspect in the evolution of
polytraumatized patients is the cause of
death. If in the past, the main cause of death
for these patients was the multiple organ 
dysfunction syndrome (MODS), in the last
years brain injury became the leading cause of
death. Another change observed was the
increasing bleeding-related deaths in the
Intensive Care Units (ICU) in the last period
of time (32). Other studies showed that the
hemorrhage-related deaths decreased with
almost 20% in the last 20 years due to
improvement of the management of the poly-
traumatized patients from pre-hospital to
ICU. Also, it was documented that because of
the implementation of ATLS, the mortality
within one hour after admission decreased.
The introduction of damage control principles
and the possibility to perform computer
tomography obtaining a rapid diagnosis
reduced further the mortality after admission
of the polytraumatized patients (33-35).

Car accidents represent the leading cause
of death for young patients between 15 and 
29 years. Even though it is registered a 
considerable decrease of road traffic fatalities,
especially in Europe, active measures should
be taken to sustain and improve this current
trend. Unfortunately, Romania occupies a top
position in the European Union car accidents
ranking (36).

The European Union elaborated a set of
themes to improve road safety for traffic 
participants:

- infrastructure – safety roads and road
verges – measured by the traveled 
distance with no accidents;

- safe vehicles – measured by the percent-
age of all new vehicles with an estab-
lished safety threshold;

- use of roads in safety conditions:
safety speed – measured by the per-
centage of cars which respect the speed
limits;
lucid driver (no alcohol or drug 
consumption) – percentage of drivers
who respect the law;
preventing distraction when driving –
measured by the percentage of drivers

who doesn’t use a cell phone when
driving;
using safety seat belts, safety systems
and protection equipment – percent-
age of traffic participants who respect
the recommendations; 

- encouraging other ways to travel – bicycle,
public transport;

- safety measures at work for trans-
porters;

- rapid and efficient interventions in 
emergency situations refers to efficient
care after the accident – indicator 
measured by the time between the 
emergency call and the arrival of medical
services at the site of the accident (37).

The World Health Organization (WHO)
underlines the importance of the following 
disciplines in decreasing the number of 
casualties caused by car accidents: sociology,
statistics, engineering, psychology, law, 
policing, bio-mechanics, policy analysis, 
pharmacology, emergency medicine, surgery
and rehabilitation medicine. WHO encourages
countries to develop their own safety strategies
regarding road traffic, in order to lower traffic
injuries and make safer roads (38). To achieve
these objectives, every country should start
their strategy with epidemiological studies,
which are very useful to obtain the data needed
for implementing targeted measures on traffic
injury prevention and control (39). 

Conclusion

In conclusion, in order to lower the incidence
and to improve the outcome of polytrauma-
tized patients, every healthcare system should
focus on taking measures to prevent accidents
which can produce casualties, to implement a
national trauma system and registry, and to
continuously train trauma specialists because
being updated with all the current concepts
and treatments is crucial for obtaining better
results in this complex pathology.

The authors declare no conflicts of interests.
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