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The Early Total Care (ETC) and Orthopedic Damage Control (DCO) Surgical
Strategies in Polytrauma Patients

Giorgi Gabunia
giorgi.gabunia@atsu.edu.ge
Akaki Tsereteli State University
Kutaisi Referral Hospital
Kutaisi, Georgia

For the first time in the Georgian medical field, the results of surgical treatment of
polytrauma victims were studied in the research using ETC (early total care) and DCO
(orthopedic damage control) strategies. The issue of osteosynthesis during damage to long
tubular bones and internal organs and the general and local complications accompanying
this aggression are analyzed. The topic is relevant, since polytrauma is the main cause
of death of the population, next to cardiovascular and oncological diseases and it is on
the first place in the structure of lethality of people aged 18-42. The study was based on
the results of observation of 365 patients who were treated and died in traumatological,
surgical and critical medicine departments of Kutaisi Referral Hospital with a diagnosis
of severe polytrauma. It is concluded that in the process of surgical treatment of injuries
of the musculoskeletal system during polytrauma, when using both ETC (early total
care) and DCO (orthopedic damage control) strategies, there is a slight difference in
the frequency of general and local complications. It is not possible to assert the clear
advantage of any of the mentioned strategies. Regardless of the level of development of
traumatology, the number of general and local complications remains high when using
both strategies. The rate of lethality during polytrauma is high, which is due not only
to the general unpredictable condition of patients, shock, concomitant diseases and age,

but also to the imperfect implementation of the ITLS system in the primary medical
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care system. It is recommended to conduct meta-analysis and other prospective studies
in order to develop a national guideline for the treatment of polytrauma and to create a

national trauma registry based on the experience of European countries.

Keywords: polytrauma, early total care, orthopedic damage control, osteosynthesis,

complications.

Introduction: The intensive scientific-technical progress and industrialization,
the increase in the pace of urbanization, the intensive invasion of automation and
mechanization in the construction and industrial sectors, along with the positive
results, led to a sharp increase in the level of traumatism (WHO... 2017; 2014).
Topological and anthropogenic disasters, asymmetric and hybrid wars, ethno-
conflicts, terrorism became active (Perl, Undurraga ... 2019). The unprecedented
development of heavy machinery and the automobile industry, the increase in
the speed and power characteristics of vehicles (De Vries ... 2019; 2018; Pfeifer ...
2016), have dramatically increased the rates of lethality and disability in almost
all countries of the world (Gross ... 2016). The same applies to Georgia, where
road-traffic traumatism occupies one of the leading places in the injury structure
and is the third cause of death.

Over the last 20 years, the specific share of polytrauma in the overall
structure of traumatism has almost doubled. One person dies of polytrauma in
the world every three minutes. Multiple and combined injuries make up 12-23%
of the total share of traumatism, the rate of disability reaches 19-69%, and the
rate of lethality reaches 18-65% (Kipnich ...2017). Some authors indicate higher
lethality figures-30%-80% (Paffrath T...2014). Polytrauma is the main cause
of death of the able-bodied population, next to cardiovascular and oncological
diseases, and it ranks first in the structure of the lethality of people aged 18-42
(Faul, Coronado ... 2015). It is of economic importance. The treatment process
requires the mobilization of serious funds and causes serious economic losses in
the healthcare system due to multi-stage, repeated hospitalizations (Wutzler ...
2014).

Unlike the Western countries, for example, the tactics tested in Germany -
every 5-7 years torevise and provide doctors with the protocol for the management
of polytrauma patients (S3-Leitlinie Polytrauma / Schwerverletzten-Behandlung)
- Georgia does not have a national guideline for the management of polytrauma
and its scientific processing and implementation not only in medical practice, is
also a great state necessity.

According to the modern definition (New Berlin Definition. 2014),
polytrauma is a multiple or combined trauma characterized by anatomical-
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structural damage and a sharp disruption of vital functions, the depth of which
is determined by five standardized conditions (age>70, GCS- <8, hypotonia <90,
acidosis < 6, coagulopathy) predominance of at least one of them and presence of
16 or more points on the ISS severity scale and 3 or more points on the AIS scale
with damage in at least two regions of the body.

Tactics of surgical intervention in conditions of polytrauma are especially
difficult and debatable (I'abynus ... 2014). Observation shows that at this time
inexperienced traumatologist’s manual and mechanical transfer of proven
methods in the treatment of monotrauma and the attempt to complete the final
operative treatment of all injuries in one stage, often end up with disastrous results.
Although the concept of ETC - early total care is attractive and physiologically
justified, unfortunately in severe polytrauma it carries vital risks. At this stage,
the terms and tactics of surgical treatment of severe polytrauma are based on
the peculiarities of the course of complex pathophysiological processes and
biological-adaptive regularities (Pape ... 2022).

One of the most convenient tactics in the management of patients with severe
polytrauma is damage control surgery (DCS). Most often, such an approach is
used in patients with severe blood deficiency, when a high degree of operative
and anesthesiological risk is evident. At this time, vital functions are on the verge
of extreme strain and are potential risk factors for the development of the “deadly
triad” (hypothermia, coagulopathy and acidosis). Therefore, it is difficult to carry
out the operation in full volume. Added to this is the high risk of early infectious
complications in these patients (Graan, Balogh ... 2022).

Already in the late 90s, the concept of ETC became questionable. Orthopedic
surgeons quickly applied DCS to their specialty and the concept of orthopedic
damage control - DCO (Damage Control Orthopedic) was created. It included
surgical management of open and closed fractures of long barrel bones, pelvis
and spine, vascular injuries of limbs, traumatic amputations of limbs along with
resuscitation measures (restitution).

AO-ASIF also draws attention to the fact that in European countries DCO
is preferred for severe polytrauma, while in North American countries ETC is
preferred and they try to make osteosynthesis of femur, clavicle and tibia in “one
day” surgery. Often this is accompanied by simultaneous operations on abdominal
or chest cavity organs (Rondanelli ... 2021; Von Liibken ... 2023). The approach
is not dogmatic, because the data of recent years, namely PRISM (Prompt
Individualized Safe Management) concept of precise, individually tailored safe
management (Giannoudis ... 2017) confirm that DCO and ETC complement each
other and are also used in polytrauma of different severity.

DCO, as a general DCS strategy, has its own point of view on the phase
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course of post-injury adaptive-biological processes and their control, as safe as
possible management of operative interventions.

Objective of the Study: The purpose of the study is the learning the results
of surgical treatment of polytrauma patients using the ETC (early total care)
and DCO (damage control orthopedic) strategies for injuries of long bones and
internal organs and their associated general and local complications.

Research Material and Methodology: The research was based on the results
of observation of 365 patients treated and died with the diagnosis of polytrauma
traumatological, surgical and critical medicine departments of Kutaisi Referral
Hospital in 2012-2023. Treatment protocols and in some cases forensic medical
examination protocols were used.

The structural statistics were as follows: there were 279 men, 86 women.
Exogenous factors were the cause of injury in 98 cases, and endogenous in
267 cases. The leading place in the etiology of injury was alcohol intoxication
(32.8%). 81.6% of the total number consisted of patients aged 17 to 62 years.
There were 228 (62.4%) traffic accidents, 71 (19.4%) domestic injuries, and 66
(18.1) industrial injuries. 39 (10.6%) of domestic and industrial injuries were
catatraumas, the severity of which increased along with the height of the fall.

196 (53.6%) patients were brought within one hour from the scene of the
accident, 102 (27.9%) after 2 hours, 57 (15.6%) after 3-4 hours, 10 after 5 hours
2.7%). A certain share of patients was transferred from the clinics of the regions
against the background of the relative stabilization of the situation by the disaster
brigades. The rules for transporting patients with polytrauma were often violated
when the ambulance transported the patients. Traumatic-hemorrhagic shock
was diagnosed in 96.5% of patients.

Using the four degrees of severity (Pape classification) of polytraumatized
patients, general stable condition - (ISS<17 points) was noted 79, borderline
severity - (ISS=17-25 points) 191, unstable - (ISS=26-40) 78, critical - (ISS >40) in
14 patients.

Upon arrival, the patients were given emergency anti-shock, resuscitation
and emergency surgical care, blockades, simple immobilization and clinical-
laboratory studies. Particularly informative was the study of CT-examination in
the mode of polytrauma, which was used routinely in recent years.

The severity of the injury was evaluated by the AIS and ISS scales, the
severity of the open fracture by the Custilio-Andersen classification, the level of
consciousness by the Glasgow Coma Scale, the severity of the patient’s condition
in the hospital was evaluated by the APACHE II scale.

In 365 patients injured by polytrauma, 607 fractures of the bones of the
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musculoskeletal system were diagnosed, of which 504 were of long tubular
bones. There were 108 fractures of the humerus, 95 of the forearm, 127 of the
femur, and 174 of the tibia. 58 patients had pelvic fractures of various severity.
There were 128 open fractures and mostly occurred in the lower extremities. 47
patients had dislocations in large joints. In 76.5%, fractures were combined with
internal organ trauma of various severity.

Polytrauma patients were divided into two groups. Group I included 176
patients who underwent surgery (osteosynthesis) on long tubular bones using
the ETC strategy. Group II included 189 patients who underwent surgical
intervention (osteosynthesis) on long tubular bones following the principles of
the DCO strategy. We analyzed the general and local complications that followed
the tactics of operative intervention in both groups.

Statistica for Windows version 10.0 program was used for statistical processing
of the results, Student’s and Pearson’s criteria for correlation between two groups.
When testing statistical hypotheses p<0.05 was accepted as the critical level of
significance.

Results and Discussion: General complications in both groups were caused
not only by the severity of the general condition or the fracture of the long bones,
but also by additional surgical aggression on the internal organs and concomitant
diseases. General complications include: irreversible shock, polyorgan failure
syndrome, development of bedsores, cerebral and lung edema, acute respiratory
distress syndrome (ARDS), thrombo and fat embolism, sepsis. Among the
complications, respiratory failure was in the first place. The most serious violations
of the gas exchange and respiratory system were caused by damage to the chest
organs, rib fractures, pneumo and hemothorax. Acute respiratory failure was
most often encountered during severe combined trauma of the skull and lower
limbs. Renal failure was common within 4-6 days after the injury or 8-11 days
during infectious complications. The third place was occupied by disorders of the
central nervous system. Obviously, depending on the specificity of polytrauma,
both general and local complications were often observed in the same patient.

A total of 567 general complications were observed in both groups. In
group I ETC(n=176) there were 294 and in group II DCO(n=189) — 273 general
complications. Accordingly, in group I, aggravation of the general condition
accounted for 38.1% of complications, cerebral and lungs edema— 17.3%, the
development of bedsores — 15.8%, thromboembolism (femoral and pulmonary
artery) — 14.6%, fat embolism — 3.4%, sepsis — 10.5%. Similar indicators in group
IT were as follows: aggravation of the general condition accounted for 36%
complications, cerebral and lungs edema - 17,2%, development of bedsores -
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15,7%, thromboembolism (femoral and pulmonary artery) - 15,7%, fat embolism
- 3,6%, sepsis - 11%.

A total of 473 local complications were observed in both groups. In group I
ETC (n=176)) there were 249 local complications, and in group II DCO (n=189)
— 224 local complications. Accordingly, among early local complications in
group I there were: purulent-septic process — 36.9%, soft tissue necrosis — 23
,2%, instability of fixation of broken fragments - 15.6%, secondary avoidance of
fragments - 13.2%. Similar indicators in group II were as follows: purulent-septic
process - 38.3%, necrosis of soft tissues - 23.1%, broken Instability of fragment
fixation - 16.1%, secondary avoidance of fragments - 12.1%, secondary bleeding
- 10.2%.

Severe local purulent-infectious complications were mostly found in patients
with open fractures (Custilio-Andersen Type II-III A, B), extensive hematomas
and compartment syndrome and often became the source of osteomyelitis in the
future.

Our data are similar to van Wessem K.J.P. et al. (2022) data. They studied
195 patients with severe polytrauma who required mechanical ventilation and
urgent surgical care (<24h) treated at the Level I Trauma Center of Utrecht
Medical University. The average ISS score was 33. 97 patients of the ETC group
underwent immediate radical surgeries - osteosyntheses at one point (24-48
hours), and 98 patients of the DCS group underwent osteosyntheses in the manner
of damage control with a time-extended method. The authors report that there
were no differences between the groups in terms of mortality or other outcomes,
including multiple organ failure and infection. Physiological parameters, type
and localization of trauma, nature of accompanying injuries, patient’s response
to surgical intervention, accompanying chronic diseases and personal experience
of surgeons (which are especially emphasized) were decisive in the management
of both methods. According to the authors, the treatment of polytrauma patients
requires an individual approach to individual cases. Also Cimbanassi S. et al.
(2020) selectively reviewed 124 articles and concluded that the choice between
DCO and ETC depends on the physiological state and the nature of the existing
combined lesion.

In 12.5% of patients, at the stage of qualified medical care of evacuation,
urgent surgical treatment of severe injuries of internal organs came to the fore,
and proper treatment of fractures and other injuries of the musculoskeletal system
was not paid attention to (especially in those transferred from district clinics).
This was manifested during the treatment in the critical medicine department,
where the improperly assessed injury of the musculoskeletal system came to the
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fore and fundamentally changed the already complex pathophysiological process
of the disease, mostly at the expense of purulent-septic complications.

45 (12.4%) patients died at different stages of treatment in the hospital.
The fatal outcome was mainly observed in patients whose severity was assessed
as unstable (ISS=26—40) and critical (ISS>40). 22 patients died from the ETC
group, and 23 from the DCO group. Patients with co-morbidities and >60 years
of age prevailed. Also of importance was the time of transport and the volume
of emergency services already on the scene. The severity of 80% of patients
transported with a delay of more than 1 hour from the scene was assessed as
unstable or critical.

Finally, it should be noted that the study is not a multicenter randomized
prospective study (its conduct in Georgia is associated with many difficulties),
but it can be said that the future in polytrauma surgery most likely belongs to a
more general and individualized PRISM concept.

Conclusions: In the process of surgical treatment of musculoskeletal injuries
in polytrauma, when using ETC (early total care) and DCO (damage control
orthopedic) strategies, there is a slight difference in the frequency of general and
local complications in favor of DCO. We believe that it is not possible to assert the
obvious superiority of any of the mentioned strategies. Both methods have the
right to exist under conditions of strictly defined requirements and appropriate
traumatological-reanimation restitution.

Despite the modern level of osteosynthesis methods and the quality of
implants, the frequency of general and local complications remains high when
using both strategies. It is caused not only by the presence of errors in the
treatment process, but also by the imperfection of the body’s adaptive-biological
mechanisms during severe polytrauma.

The rate of lethality and disability during polytrauma is high under both
strategies, which is due not only to the general unpredictability of patients,
shock, comorbidities and age, but also to the imperfect implementation of the
ITLS system in the primary care system.

It is recommended to conduct meta-analysis and other prospective studies
in order to develop a national guideline for the treatment of polytrauma and to
create a national trauma registry, based on the experience of European countries.
This requires the wide involvement of the country’s leading hospital sector in
research and the study of the problem within the framework of the state scientific
grant.
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