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ABSTrAcT

The research is based on results of diagnosis and treatment of patients with polytrauma. Two 
hundred and eight of them were transported to Medical Center “Erebouni” for qualified medical 
care. The aim of our suggested approach is to influence on all the factors that may predispose to 
development of secondary pulmonary complications. It is based on the strategy that reduces the 
development of negative effects.

Following the principle of “Damage control”, we used the integrated tactics (Programmed 
Surgical Approach) in all stages of surgical care in the patients with high risk of secondary pul-
monary complications development. Such approach was practiced for patients of the first group. 
The received indicators (Development of secondary pulmonary complications and mortality) 
were compared to the indicators of the second group patients, which treatment didn’t fully cor-
respond with the principles of “Damage control”. The practicing of this programmed surgical 
approach reduced the frequency of development of secondary pulmonary complications by 
14.2%, mortality 5.9%, and improved the treatment results 1.5-fold.

By obtained data we can conclude, that the mortality reasons in the second group are higher 
than in the first: acute respiratory distress syndrome is about 3 times higher, pulmonary embo-
lism, continuing peritonitis, heavy sepsis and multiple organ failure – 1.5-2 times. Various indi-
cators of secondary pulmonary complications and mortality allow us to conclude that the pro-
posed approach has a significant positive impact on treatment outcome.
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(55%), falling from height (36%) and appliance 
(9%) [Osterwalder J., Riederer M., 2000; Kravets 
A., Kravets V., 2003; Langlois J. et al., 2006]. In 
polytrauma the extremities are injured in 85-90% of 
cases, skull – in 50-72%, chest – in 20-25%, abdo-
men – in 25-29%, vessels– in 10% [Rivera F. et al., 
1997; Scalea T. et al., 1999]. In severe thoracico-
abdominal combined traumas the severity of pa-
tient’s condition is conditioned by respiratory disor-
der, traumatic shock, inner bleeding, and later by 
peritonitis, pneumonia and multiple organ failure 
[Vyhnanek F. et al., 2001; Western H. et al., 2001].

At present, principle “Damage control” is used 
in treatment of polytrauma [Rotondo M., 1998], 
based on programmed surgical tactic, beginning 
from qualified aid stage (regional hospitals) and 
ending with patients transportation and thereafter 
specialized aid stage (multifield hospitals), which 
are supplied with narrow specialists and diagnostic 
devices. Unfortunately, this approach has not got 
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introduction 

Feature of present-day injury is multiple and 
combined character, which is attended with high 
mortality [Badalov V., 1998; Abakumov M. et al., 
2001; Abduraghmanova S., 2006]. Combined 
trauma is injury of several anatomical regions or or-
gans by mechanical factor. Each year 250000 peo-
ple in the world die from politrauma, where pre-
dominating age is below 40 years [Lebedev N., 
2003; Sokolov V., 2004; 2006], and about 7.5 mil-
lion people become invalid. Polytrauma is charac-
terized by severe clinical course, difficulty of diag-
nosis and treatment, high mortality and high fre-
quency of complications [Lebedev N., 2003; Soko-
lov V., 2004; Tiemann A. et al., 2004]. The reasons 
of combined traumas are road-traffic accidents 
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common use in our country resulting in growing 
frequency of complications. However, principle 
“Damage control” is an advanced approach in 
treatment of patients with polytrauma. It is effec-
tive when it is impossible to liquidate all injuries 
during the first operation, due to absence of 
strengths and resources for realizing completely 
treatment. This principle may also reduce the de-
velopment of secondary pulmonary complications 
(SPC) [Minasyan A., 2012].

The aim of our work is to determine the fre-
quency and severity of SPC in polytrauma, to de-
sign a plan of action directed to reduction of SPC 
after polytrauma.

MaterialS and MethodS

Four hundred and sixty-four patients with 
polytraumа attended Medical Center “Erebouni”. 
Three hundred and eighty-six (83%) patients were 
male, 78 (17%) – female. The age has varied from 
15-84 years old. Middle age was 39. All patients 
have been admitted to Intensive Care Unit, where 
all the necessary laboratory and instrumental ex-
aminations were accomplished.

Patients who underwent treatment according to 
programmed surgical approach were involved in 
the first group (n=256). Two hundred and eight pa-
tients with polytrauma had been transported to 
Medical Center “Erebouni” from regional hospi-
tals. These patients were treated without keeping 
the principles of Programmed surgical approach 
being involved in the second group. Non-appliance 
of Programmed surgical approach has lead to the 
following complications: 65 patients (31%) have 
needed emergency operations, but have not been 
operated; 24 out of 46 operated patients (52%) 
have undergone double operation due to postoper-
ative complications after transportation to the spe-
cialized stage. There were the following complica-
tions: continuing bleeding in 4 (17%), peritonitis 
in 5 (20%), destructive pneumonia and empyema 
of pleural cavity in 3 (13%), incomplete draining 
of pleural cavities in 6 (25%), injuries detected 
during the operations (raptures of bowel, urine 
bladder and diaphragm) in 6 (25%) patients. The 
indicators of SPC and mortality have been com-
pared in both groups.

We used complex programmed surgical ap-
proach based on principle of “Damage control” in 

all patients with high risk of SPC development. 
The programmed surgical approach involves:

Determining the severity of trauma, dominant 
injury and degree of respiratory function failure. 

In different stages of Programmed surgical in-
terventions the following is necessary: a) preven-
tion of progressive pneumothorax in artificial res-
piration and intensive dynamic control in pre-, 
intra-, and postoperative stages, b) appropriate 
draining of pleural cavities, protective pneumosta-
bilization of the chest.

Dynamic follow-up in postoperative period: a) 
monitoring of intra-abdominal pressure which is 
being regulated by epidural anesthesia and by de-
compressive operations of abdominal cavity, b) as-
sessing the condition of pulmonary parenchyma 
and pleural cavity by dynamic X-ray and CT scan 
examinations. In negative dynamics draining and 
re-draining of pleural cavity or thoracotomy and 
optimization of artificial respiration parameters in-
dicators is necessary, c) creating of preventive tra-
cheostomy in prolonged artificial respiration if 
necessary.

Statistical analyses have been performed using 
“EXCEL 2010” and “SPSS 16.0” programs. Dif-
ferences between groups were assessed by Stu-
dent’s t-test. 

Results

The results show that appliance of programmed 
surgical approach gives the opportunity to reduce 
frequency of SPC by 14.2%, mortality by 5.9%, 
and improving treatment result by a factor of 1.5 
(Fig. 1).

SPC have been compared in two groups. Ac-

figure 1. Comparison of secondary pulmonary compli-
cations (green columns) and mortality (blue col-
umns) indicators in both groups
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figure 2. Secondary pulmonary complications in first (green columns) and second (blue columns) groups.
note: 1 – Pneumonia; 2 – Atelectasis; 3 – Fibrothorax; 4 – Hydrothorax; 5 – Pleural empyema; 6 – Adult Respira-

tory Distress Syndrome; 7– Lung abscess.

figure 3. Causes of death in first (green columns) and second (blue columns) groups.
note: 1 – Brain oedema; 2 – Pulmonary embolism; 3 – Severe traumatic shock; 4 – Disseminated Intravascular 

Coagulation; 5 – Adult Respiratory Distress Syndrome; 6 – Continuing peritonitis; 7 – Severe sepsis; 8 – Mul-
tiorgan failure; 9 – Mesenterial thrombosis; 10 – Destructive pneumonia.
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cording to the results the frequency of develop-
ment of pneumonia was 11.8% in first group, and 
19.7% in second group. All kinds of SPC are pre-
sented in Figure 2. Accounting has been done from 
total number of patients.

 We have compared causes of mortality in two 
groups (Fig. 3). Accounting has been done from 
total number of patients.

Results have shown that the mortality in the sec-
ond group are higher then in the first: acute respira-
tory distress syndrome by about 3 times, pulmonary 
thromboembolism, continuing peritonitis, sepsis 
and multiple organ failure by 1.5 – 2 times. Mesen-
terial thrombosis and destructive pneumonia were 
not registered as causes of death in-group I, and this 
indicator is a confirmation of the fact that pro-
grammed surgical approach is a progressive ap-
proach in treatment of patients with politrauma.

diScuSSion

Programmed Surgical Approach is based on 
principles that are connected with development of 
SPC. In spite of the fact that abdominal injury in 
some instances may be dominant, interventions are 
directed to recovery of lung excursion. Monitoring 
of intra-abdominal pressure becomes relevant in 
combined abdominal and severe brain injury, when 
the discovery of acute surgical pathology in ab-

dominal cavity is difficult. In intra-abdominal hy-
pertension the following interventions are being 
practiced: epidural anaesthetization, applying total 
or partial laparostome, wound closure only with 
dermal sutures.

Principle “Damage control” has some negative 
sides. The problem of subsequent surgical interven-
tions is actual, because early intervention can pro-
mote coagulopathy and bleeding, and late interven-
tion will increase the risk of intra-abdominal infec-
tion, and recovery of organs will happen not in time. 
Frequency of postoperative complications is about 
35% [Bryusov P., 2008]. The aim of our suggested 
approach is to influence on all the factors, which 
may predispose to development of SPC. It is based 
on tactics, which practicing reduces threat of nega-
tive problem. In that case arises the necessity of in-
evitable interventions in several anatomical regions. 
In severe polytrauma we might have reduced the 
volume of intervention by anticipating the second 
operation after definite stabilization of patient sta-
tus. The high level of SPC allows us to consider that 
the late operation and inappropriate volume of the 
intervention perceptibly increases the possibility of 
SPC development. Timely and appropriate interven-
tions may reduce complications and improve indi-
cators of the treatment.
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