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Abstract 
 
Introduction. Management of a polytraumatized patient is 
a problem that requires a multidisciplinary approach, in or-
der to optimise patient’s outcome. The purpose of this 
study was to show the approach in the treatment of a pa-
tient with a severe life-threatening polytrauma, including a 
personalized healthcare approach with the positive outcome 
after the inadequate initial treatment. Case report. We pre-
sented a case of a young polytraumatized patient with trau-
ma as a result of road traffic accident. The patient had chest, 
abdominal and right arm injuries. He was diagnosed of he-
patic rupture with conquasation and retroperitoneal hema-
toma and the patient underwent liver tamponade. Chest 
trauma due to bilateral serial rib fracture with flail chest was 
treated by chest drainage. After the adequate multidiscipli-
nary interventions for the patient, the patient was dis-
charged. Conclusion. This case report is of great impor-
tance since it shows that severe polytraumatized patients 
with bad initial prognosis can successfully receive a life-
saving treatment. 
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Apstrakt 
 
Uvod. Zbrinjavanje politraumatizovanog bolesnika je 
problem kome se mora pristupiti multidisciplinarno u cilju 
dobijanja najboljeg mogućeg ishoda. Cilj rada bio je da 
prikaže lečenje bolesnika sa životno ugrožavajućom 
politraumom, personalizovanim pristupom u lečenju sa 
uspešnim ishodom posle neadekvatnog inicijalnog lečenja. 
Prikaz slučaja. Prikazan je slučaj mladog 
politraumatizovanog  bolesnika koji je povrede zadobio kao 
vozač motora. Dominantne povrede bile su grudnog koša, 
trbuha i desne ruke. Zbog rupture jetre sa konkvasacijom i 
retroperitonealnim hematomom učinjena je tamponada 
jetre. Povreda grudnog koša uzrokovana bilateralnom 
serijskom frakturom rebara i torakalnim kapkom zbrinuta je 
obostranom grudnom drenažom. Nakon adekvatnog 
multidisciplinarnog hirurškog lečenja bolesnik je otpušten 
na kućno lečenje. Zaključak. Značaj prikaza ovog slučaja je 
u tome što pokazuje da se i teška politrauma sa inicijalno 
visokim trauma skorom i lošom prognozom može brzo i 
adekvatno lečiti i za rezultat imati očuvanje života 
povređenog. 
 
Ključne reči: 
povrede, multiple; toraks, povrede; jetra, povrede; 
humerus, prelomi; dijagnostičke tehnike i procedure; 
aspiracija, mehanička; disanje, mehaničko. 

 

Introduction 

Management of a polytraumatized patient is a problem 
that requires a multidisciplinary approach, in order to optimi-
se patient’s outcome. It involves a cohesive group of indivi-
duals working together with polytraumatized patient, with 
minimal waste of time, from the moment of admission to a 
health facility to the moment of release. The important miles-

tone in the implementation of a systematic and structured ca-
re for traumas dates back to 1878, when the first Advanced 
Trauma Life Support (ATLS) course was conducted 1–3. The 
role of trauma surgical procedures is not to provide a defini-
tive anatomic reconstruction but to provide a normal 
physiological function of damaged tissues and organs. The 
most common surgical procedures include hemostasis, de-
contamination of injured body cavities and the rapid closure 
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of surgical wounds 4–6. Resuscitation and following surgical trea-
tment may not be life-saving procedures in polytraumatized pa-
tients – bodily functions may fail to return to normal oneswhich 
results in death, permanent disability, scarring, pain, as well as 
in the difficulties that affect all spheres of life (physical, 
psychological, social, and financial). Therefore, we should focus 
on prevention of trauma and pay more attention to the resources 
directed to work on the prevention. The purpose of this study 
was to show the approach in the treatment of a patient with a se-
vere life-threatening polytrauma, including a personalized he-
althcare approach with the positive outcome, after the 
inadequate initial treatment. 

Case report 

The male patient, age 20, was admitted to Clinical Cen-
ter Kragujevac with the injuries he sustained in a traffic acci-
dent. On admission the patient was intubated, without spon-
taneous breathing, unconscious, hemodynamically unstable, 
with blood pressure 100/65 mm Hg, heart rate of 110/min, 
blood oxygen saturation (SpO2) 99%. Arterial blood gas 
analysis (also done on admission) revealed the following re-
sults: partial pressure of oxygen (PaO2) 7.4 kPa; partial pres-
sure of carbon dioxide (PaCO2) 10.7 kPa, Bicarbonate 
(HCO3) 26.6 mmol/L; Glasgow coma score (GCS) was 7, 
Injury Severity Score (ISS) was 50. There were the clinical 
signs of flail chest. He was previously treated in the Regional 
Health Centre. Diagnosis was hepatic rupture with 
conquasation and retroperitoneal hematoma and the patient 
underwent liver tamponade with 6 abdominal compressions; 
operative wound was sutured without placing an abdominal 
drains. During the initial treatment the patient received 6 
units of blood. The volume and the seriousness of the injury 
required a multi disciplinary treatment approach. Computed 
tomography (CT) scan of endocranium showed normal fin-
dings. A chest CT scan showed a serial broken ribs on both 
sides with massive right sided traumatic hemothorax, left si-
ded traumatic pneumothorax and massive lung contusion on 
both sides (Figure 1). CT of the abdomen showed: liver 
morphology wiped out in the posterior parts, unclearly con-
toured with conquasated tissue (the rest of the liver was hete-
rogeneous structure but a clear morphology); compresses 
made sufficient tamponade (Figure 2); rupture of the right 
kidney with the formation of retroperitoneal hematoma; a 
larger amount of hemorrhagic contents intraperitoneally. Or-
thopaedic clinical and radiographic examination showed 
fracture of the right humerus (Figure 3). During 60 minutes 
after the admission to the hospital the CT findings showed 
that the immediate surgical treatment was necessary. The pa-
tient received 4 blood units more in our hospital and there 
was risk of massive transfusion.  Drainage of the right pleu-
ral space was performed, and it evacuated about 3,000 mL 
hemorrhagic content; drainage of the left pleural space evacua-
ted the air and about 200 mL of blood (Figure 4). Relaparotomy 
was immediately performed and an irregular laceration of the 
right lobe of the liver with elements of conquasation and active 
bleeding from the laceration was identified. The patient 
underwent repeated liver tamponade  

 
Fig. 1 – A chest computed tomography scan showed a  

serial broken ribs on both sides with massive right sided 
traumatic hemothorax, left sided traumatic pneumotorax 

and massive lung contusion on both sides. 

 
Fig. 2 – Computed tomography scan image of perihepatic 

packing after first operation. 

 
Fig. 3 – Fracture of the right humerus. 
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Fig. 4 – Drainage of both pleural cavities due to right 

sided hemothorax and left sided pneumothorax. 
 
with sterile perforated bags with two abdominal compressi-
on, two subphrenically and two subhepatically placed, and it 
was managed to stop the bleeding from the liver. Due to the 
existence of retroperitoneal hematoma and CT findings of 
ruptured kidney, the urologist eliminated the need for surgi-
cal treatment of kidney infringement. The external fixation 
of the fracture of the right humerus was performed with the 
plaster splint by the orthopedists. After the liver tamponade 
hepatogram was aspartate aminotransferase (AST) 348 
IUL/L (ref. range 0 – 40 IU/L), alanine aminotransferase 
(ALT) 408 IU/L (ref. range 0–40 IU/L), total bilirubin: 30.7 
umol/L (ref. range 5,0–21 umol/L), direct bilirubin: 8.3 
umol/L (ref. range 0,1–3,4 umol/L). The patient was connec-
ted to a breathing machine, a mechanical ventilation system, 
thus achieving an adequate gas exchange and an internal sta-
bilization of the flail chest. Arterial blood gas analysis after 
the chest drainage revealed the following levels: PaO2 17. 2 
kPa; PaCO2 5.7 kPa; HCO3 33.1 mmol/L. The patient recei-
ved a greater number of blood units and blood derivatives:  
20% albumin, platelet concentrate, cryoprecipitate. The 
adequate antibiotic therapy was determined according to the 
results of regularly taken swabs from surgical wounds, the 
thoracic and abdominal drains and biological samples for 
microbiological examination. On the seventh day of hospita-
lization, laparotomy was carried out in order to remove liver 
tamponade. There were no signs of active bleeding in the li-
ver. Retroperitoneal hematoma was in regression. Hepato-
gram after the tamponade removal was AST 105 IU/L; ALT 
104 IU/L; total bilirubin: 20.3 umol/L; direct bilirubin: 9.1 
umol/L. On the 12th day of hospitalization thoracic drain on 
the left side of the chest was removed and control 
radiography registered the complete expansion of the left 
lung. The patient required long-term mechanical ventilation, 
and  tracheostomy was performed on the 13th day of hospita-
lization. On the 21st day of hospitalization thoracic drain on 
the right side of the chest was removed. Regular radiographic 
examinations revealed lung reexpansion in the presence of 
contusion lesions (Figure 5). Conservative treatment of the 
fracture of the right humerus did not result in healing, and on 
the 25th day of hospitalization, dynamic compression plate 

(DCP) osteosynthesis of 8 holes was performed and cortical 
screws were placed with deliberation radial nerve (Figure 6). 
 

 
Fig. 5 – Complete reexpansion of the lung in the presence 

of contusion lesions. 

 
Fig. 6 – Humerus after plate osteosynthesis of 8 holes and 

cortical screws. 
 

On the 26th day of hospitalization the treatment of the pati-
ent included the physical therapy and electrostimulation for 
radial nerve lesions verified before the osteosynthesis. On 
the 27th day of hospitalization, the patient was removed from 
mechanical ventilation. Tracheal cannula was removed, too. 
Tracheostoma was healing per secundam. The patient was 
taken to the Department of Thoracic Surgery for further ob-
servation, after a 30-day-stay in the Intensive Care Unit 
(ICU). Radiographic examinations of the chest registered rib 
fractures repairs and almost complete regression of lesions 
was in the lung parenchyma was found. Arterial blood gas 
analysis during spontaneous breathing: PaO2:12.3 kPa; 
PaCO2 5.8 kPa; HCO3 – 23 mmol/L. Control CT scan per-
formed on the 23rd day after the removing liver packs 
showed normal findings (Figure 7). We continued with 
physical therapy that led to regression of lesions of radial 
nerve. At discharge, neurological status of the patient’s right 
hand – inability to dorsiflex the hand and inability to abduct 
the thumb. Thirty five days after the hospital treatment, the 
patient was discharged and recommended to continue to at-
tend the rehabilitation programme. 
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Fig. 7 – Computed tomography scan image of the liver on 
the 23rd day after removing liver packs with no signs of 

active bleeding. 
 

Discussion 

The multiple injuries with thoracic trauma jeopardize the 
patient’s status significantly. Polytrauma associated with thora-
cic injuries is found with blunt trauma and is usually related to 
road traffic injury. In most cases thoracic trauma can be mana-
ged without thoracotomy. This fact should not be taken for gran-
ted. Each patient with thoracic trauma requires urgent and 
qualified assessment of severity of injuries as well as the certain 
actions and measures in order to manage the injuries and there-
fore to reduce the risk of fatal outcome 7. 

CT diagnostics provides the identification and grading 
of injured organs and the quantification of fluid or blood in 
the cavities. This allows non-surgical treatment of stable pa-
tients, thus reducing the rate of nontherapeutic surgery 8–10. 
Although thoracic trauma occupies approximately 10% 
to15% of all traumas, the mortality rate of thoracic trauma is 
very high, estimated at 25%. Rib fracture is the most com-
mon injury in thoracic trauma 11, but only 6% to 12% of tra-
uma patients complain only of rib fracture – it is common for 
trauma patients to experience other organ injuries 12. The inc-
reased number of fractured ribs increases the level of injury 
and its mortality rate 13. Although the frequency of intraab-
dominal injury did not increase with the number of rib frac-
tures, as shown in this study, the frequency of intraabdomi-
nal injuries  requiring  surgical treatment did 14. The liver 
injury we identifed, according to Moore, was classified as 
grade III. Retamponade was performed due to hemodynamic 
instability, massive blood loss in the pleural space after chest 
tube placement and the risk of massive blood transfusions. 
After seven days we removed liver tamponade. The recent 
studies recommend relaparotomy after liver packing within 
48 hours, 15 but in our case this could not be done earlier be-
cause of the risk of liver hemorrhage and the risk of massive 
transfusion. Caruso et al. 16 shows that removing liver tam-
ponade up to 72 hours reduced the risk of rebleeding. Altho-
ugh the retamponade was removed 7 days after the surgery, 

there were not any complications of perihepatic tamponade 
in this period. 

The current treatment of severe chest wall injuries 
such as flail chest causing instability of chest wall with 
paradoxical breathing with hypoventilation, disorders of ar-
terial blood-gas (ABG) concentration levels and respiratory 
insufficiency, includes: nonsurgical management via intu-
bation and intermittent positive pressure ventilation (inter-
nal pneumatic splint), analgesia, pulmonary toilet, and 
chest physiotherapy 17–19. After initial treatment of chest 
trauma in our patients with both side drainage, although it 
was evacuated 3,000 mL of blood content from right side 
(hematocrit of this content was lower than that of the veno-
us blood), the patient’s respiratory status was stable and 
drained fluid was 50 mL and less during the first hour of 
post-drainage, so we gave up thoracotomy. During the first 
week of hospitalization, the primary goals of the treatment 
were the stabilization of hemodynamic parameters, impro-
vement of respiratory function, improvement in hematolo-
gical status, infection control and flail chest stabilization 
(flail resulted from mutual serial rib fractures). During the 
treatment there were no pleural complications. There are 
methods for flail chest surgical fixation and studies demon-
strating the benefit of surgical treatment of severe chest 
wall injuries 20–24, but they are not widely accepted due to 
the lack of evidence. Flail chest treatment requires long-
term mechanical ventilation. The type of mechanical venti-
lation that was used on our patient was intermittent positive 
pressure ventilation (IPPV) with positive end-expiratory 
pressure (PEEP). Early tracheostomy, compared to conduc-
ting tracheostomy after prolonged endotracheal intubation 
(longer than 14 days), reduced the incidence of pneumonia, 
duration of ventilatory dependence, ICU length of stay and 
tracheal complication rates 25–28. 

Taking into account the available literature and current 
treatment guidelines, we treated this patient as described. 

Conclusion 

The management of each polytraumatized patient is ba-
sed on the good clinical practice guide, though specific modi-
fications of the approach are needed due to the severity of inju-
ries and degree of organ systems damage, as it was shown in 
the case of the treatment of our patient and thoroughly 
explained in the report. Trauma is best managed by a team ap-
proach (there is no “I” in trauma). A thorough primary and 
secondary survey is key to identify life threatening injuries and 
to give adequate treatment. Once a life threatening injury is di-
scovered, intervention should not be delayed. 
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