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ntroduction: Isolated thoracic injuries are relatively common and they are on the second place
Ias a cause of death overall trauma. Most patients with isolated thoracic injuries are treated on an

outpatient basis while only serious cases are hospitalized. The basis of the treatment of thoracic
trauma is efficient cardiopulmonary reanimation followed by an early detection and treatment of life
threatening injuries. Less than 15% of patients with thoracic trauma require thoracotomy. Patients:
Only the patients with exclusively isolated thoracic trauma were analyzed. Results: Based on initial
diagnostic proceduresinitial conservative treatment was indicated and sufficient for 63,75% (204/320)
cases while initial surgery treatment was necessary in 36,25% (116/320) of the injured. In relation to
the type of surgery the thoracic drainage was performed in 81,03% (94/116) while thoracotomy and
VATS procedure was necessary for 7,75% (9/116) of the injured. After the secondary examination or
shorter monitoring of the status of the injured, the additional diagnostic procedure was suggested and
performed in only 5% (16/320) of the injured. The average period of the hospitalization for all injured
with isolated thoracic trauma was 5,9+4,0 days (from 6 hours to 16 days). In cases of patients with
blunt injuries the average period of hospitalization was 6,07+4,26 days, while for the patients with
penetrating trauma it was 5,4+3,36 days. The calculated value of t-student test (0,2766 > 0,05) indicates
that there is no statistically significant difference in the period of the hospitalization in relation to the
type of trauma (blunt vs. penetrating). The average period of thoracic drainage was 5,58 +3,3 days
(from 3 to 17 days). The average duration of thoracic drainage in the patients with blunt trauma was
5,81+2,67 days, while in the patients with penetrating trauma it was 5,08+1,99 days. The calculated
value of the probability of t — test (0,1478 > 0,05) shows that there is no significant difference in the
period of drainage in cases of blunt and penetrating trauma. Out of total number of patients, 98,0%
(315/320) of the injured were successfully treated. The complications were found in 1,25% (4/320)
cases. Death was the outcome in 1,5% (5/320) of injured. Conclusion: Based on the results of the
initial diagnostic treatment, in majority of injured with isolated thoracic trauma, it was possible to
conduct the relevant and appropriate therapeutic procedures. On the basis of relatively short period
of thoracic drainage, hospitalization and low rates of morbidity and mortality, it may be confirmed
that the application of initial diagnostic and therapeutic protocols of the Clinic for thoracic surgery
resulted in the achievement of the successful treatments in majority of the injured for this type of the
trauma. Key words: isolated thoracic injuries, initial treatment.
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1. INTRODUCTION

Due to improved techniques of first
aid and the possibility of more rapid
transport of injured an increasing num-
ber of patients with severely thoracic in-
juries reach the hospital alive (1, 2, 3).
Basic principles in the treatment of se-
vere thoracic injuries are: a) conduct-
ing a reanimation emergency proce-
dure; b) precise diagnostic procedures,

and c) access to a surgical procedure in
the conditions of urgent stabilization of
respiratory and cardiovascular systems.
The main aim is the establishment and
maintenance of respiratory and cardio-
vascular function, and can be achieved
by freeing airways, providing good ven-
tilation, correction of hypovolemia, low
cardiac stroke and minute stroke vol-
ume and the anemia (1, 4, 5,). Resuscita-
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tion procedures are carried out in paral-
lel with diagnostic procedures, and are
distinguished depending on the condi-
tion and needs of the injured. Today, the
principles of treatment of chest trauma
were clearly defined and it is necessary
to emphasize that the heaviest chest in-
juries that directly threaten the life of
the injured can often be resolved in very
simple procedures, one of which is the
pleural drainage which in the majority
of thoracic injuries is also a definitive
treatment. Indication for urgent tho-
racotomy sets in only 10-15% of cases.
Although less than 15% of patients with
thoracic trauma requires surgery, many
unnecessary deaths are the outcome of
the inadequate or delayed treatment of
injuries that were initially curable (1,
5, 6). The procedures in the treatment
of isolated thoracic injuries that fol-
low after the elimination of conditions
that directly threaten the life of the in-
jured, are fighting the pain and respira-
tory physiotherapy where the toilet of
the airways is of particular importance.

2. AIM

Analysis of the efficacy of initial
therapeutic procedures of injured per-
sons with isolated injuries of the chest
on the basis of initial diagnostic pro-
cedures.

3. PATIENTS AND METHODS

Retrospective analysis included 320
patients hospitalized at the Clinic for
Thoracic Surgery of Clinical Center of
University of Sarajevo in the period be-
tween January 2007 and January 2012
years, with only isolated thoracic inju-
ries. The following data from medical
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history of the Clinic were registered for
all the patients: sex, year of birth, date
of injury, the cause and mechanism of
injury, type of injury, severity of injury,
the initial diagnostic procedure, the ini-
tial therapeutic procedures, additional
diagnostic and therapeutic procedures,
indications for emergency thoracotomy;,
the average duration of pleural drain-
age, the average length of hospitaliza-
tion, related complications, morbidity
and mortality.

The study was conducted, clinical —
manipulative and descriptive - analyt-
ical processing of patients. Therapeu-
tic procedures that were performed on
these patients, depending on the type
and severity of injuries were: Conserva-
tive treatment: observation and moni-
toring with chest X-ray control accord-
ing to the clinical status, thoracocente-
sis; Surgical treatment: primary surgi-
cal wound treatment, thoracostomy and
thoracotomy.

The results are presented numeri-
cally, graphically and in tables. Statisti-
cal analysis was performed by statistical
software MS Excel by using the appro-
priate statistical methods (parametric
data were analyzed by calculating the
absolute and the percentage value, the
arithmetic mean with standard devi-
ations, and Student’s t test; nonpara-
metric data are processed in absolute
and percentages values and with cor-
responding chi square test). A defined
level of significance was p <0.05. Our re-
sults were identified and compared with
the results of relevant research data pre-
sented in contemporary literature.

3. RESULTS

Total of 320 patients with isolated
chest trauma was hospitalized and
treated for at the Clinic for Thoracic
Surgery UCC Sarajevo. Male [78.44%
(251/320)] to female [21.56% (69/320)]
ratio was 3.64: 1. The average age of hos-
pitalized patients was 43.17 + 17.9 (2-98
years ). Average age of men was 46.83 +
17.80 (range 14 to 90 years ), and women
54.91 + 18, 54 (2 to 98 years) and there
is a statistically significant difference
(p<0.001634) in relation to the age by
gender. The basic initial diagnosis (his-
tory, clinical examination, PA chest ra-
diography, standard laboratory and ul-
trasonic examination of the thorax and
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Figure 2.Type of surgical treatment.

ditional treatment (Figure 3)
at 88.12% (282/320) injured.

The average period of thoracic
drainage was 5.58 £3,3 days (from 3 to
17 days). The average duration of tho-
racic drainage in relation to the type of
injury (Table 1), penetrating vs. blunt,
the average length of thoracic drainage
was 5.08£1.99 and 5.81+2.67 days re-
spectively. Statistically, there is no sig-
nificant difference in relation to the du-
ration of drainage between penetrating
vs. blunt trauma (0.1478 > 0.05).

The average period of the hospital-
ization for all injured with isolated tho-
racic trauma was 5.9+4.0 days (from 6
hours to 16 days). In relation to the type
of injury (Table 2), penetrating vs. blunt,
the average length of hospitalization
was 5.4 + 3.36 and 6.07 + 4.26 days re-
spectively. Statistically, there is no sig-
nificant difference in relation to the du-
ration of hospitalization between pene-
trating vs. blunt trauma (0.2766 > 0.05).

Figure 4 shows that 98.44% (315/320)
of injured was cured and the lethal out-
come resulted in 1.56% (5/320) cases.

Complications were found in 4 pa-
tients, 1.25% (4/320). Three patients
developed pleural empyema, and one
patient has been creating coagulation
haematothorax. In relation to the type
of injury all listed patients had blunt
chest trauma.

4. DISCUSSION

In the initial treatment of injuries
with isolated thoracic injuries at the
Clinic of Thoracic Surgery, in the five-
year study, the conservative treatment
was more frequently applied and was
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5.81+2.67
5.08+1.99

‘ Blunt injuries
‘ Penetrating injuries

Table 1. The average duration of thoracic
drainage in relation to the type of injury.

Blunt injuries 6.07+4.26
With disorders of endopleura | 8.09
Without disorders of 4.49
endopleura

Penetrating injuries 5.38+3.36
With disorders of endopleura |6.83
Without disorders of 339
endopleura

Table 2. The length of hospitalization in relation
to the type of injury

sufficient in 63.75% (204/320) of the
patients. Such treatment consisted of:
continuous observation of the condi-
tion, pharmacological treatment, physi-
cal therapy and thoracentesis.

Initial surgical treatment was nec-
essary in 36.25% (116/320) injured: tho-
racic drainage was performed in 81.03%
(94/116), PWS (primary wound surgi-
cal treatment) in 11.20% (13/116), tho-
racotomy and VATS procedure in 7.75%
(9/116) injured. The thoracic drainage
was the most frequently indicated tho-
racic surgery intervention that was per-
formed in 81.03% (94/116) injured and
in 78.72% (79/94) cases was a definitive
therapeutic surgical procedure. These
data correspond to the data from the
available literature in which all the au-
thors state that the pleural drainage is
the most common thoracic surgery in-
tervention in thoracic trauma. (1, 2, 3, 4
,5, 6, 7). Even the most severe forms of
the chest injuries that directly threaten
the life of the injured can be resolved by
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Figure 3. Additional therapeutic procedures

of the thorax, either isolated
or in poly trauma patients.

Cured Egzitus
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Figure 4. Results of treatment.

simple procedures (the most important
pleural drainage), which in the major-
ity of thoracic injuries is an active ther-
apeutic procedure and also the defini-
tive treatment. (1, 2, 3, 8, 9, 10, 11). The
primary wound surgical treatment has
definitely confirmed (diagnostic value)
that, in all of the injured it was the case
of not penetrated chest trauma. Out
of total number of initially performed
thoracotomies, there was one [11.11%
(1/9) injured] urgent thoracotomy (ER
thoracotomy) at the Center for Urgent
Medicine. The initial indication was
the hemorrhage in drainage system;
>1500ml with continued bleeding, the
absence of vital signs and occurrence
of cardiac arrest. In case of one injured
[11.11% (1/9)], the VATS treatment was
conducted immediately upon enter-
ing the clinic where the initial quan-
tity of evacuated hemorrhagic content
was >1500ml, and the VATS explo-
ration showed the serial ribs fracture
while the place of serious bleeding was
not found and there was no continued
bleeding on the installed drainage sys-
tem. The remaining emergency thora-
cotomies [78.88% (7/9)] after the initial
diagnostic work were conducted in the
operating room, since it was estimated
that the condition of injured allowed
the transport to operating room. Ac-
cording to the available literature data,
the reports show that the urgent thora-
cotomy was necessary in 10-15% injured
(12,13, 14, 15, 16, 17). As the percentage

11.88% (38/320) cases and
it was necessary to do one
of the additional therapeu-
tic procedures as follows: a) thoracos-
tomy of 3.75% (12/320), b) thoracotomy
in 3.44% (11/320), ¢) thoracocentesis at
3.13% (10/320), and d) VATS in 1.56%
(5/320) injuries.

These results indicate that some of
the additional therapeutic procedures
was required in a relatively low percent-
age of injuries (11.88%) and the proce-
dures were in range from mild, such as
pleural puncture, pleural drainage to
the standard surgical procedures, such
as thoracotomy and VATS procedures.
The results obtained in this study in-
dicate the importance of continuous
monitoring of injured with isolated tho-
rax injuries because a good knowledge
of the pathophysiological mechanisms
of thoracic trauma commits to careful
monitoring of the injured because of
possible progression of previously di-
agnosed injuries and the risk of vari-
ous complications that were not pres-
ent during the initial treatment. Addi-
tional types of therapeutic procedures
are further adjusted to the findings of
diagnostic procedures.

Today, the VATS has become a rou-
tine diagnosticand therapeutic method
to solve the complications of isolated
thoracic injuries such as coagulated
haematothorax, haematopneumotora-
ces that cannot be resolved by tho-
racic drainage and appearance initial
pleural empyema. (7, 9, 10, 11, 12). The
opinions of the majority of the authors,
based upon the available literature data,
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highlights the necessity of the careful
and continuous monitoring of injured
because of the presence of the realistic
possibility of the occurrence of numer-
ous and various complications that re-
quire appropriate additional therapeu-
tic treatment (1,4, 7, 8,11, 14, 17, 18, 19,
20, 21, 22). The average duration of tho-
racic drainage in all drained was 5.58
+ 3.3 days (3-17 days). The duration of
thoracic drainage in patients with blunt
trauma was 5.81 + 2.67 days, and for pa-
tients with penetrating chest trauma it
was 5.08 + 1.99 days. Statistically, there
is no significant difference in relation to
the duration of drainage between pen-
etrating vs. blunt trauma (0,1478 > 0,05).
The average period of the hospitaliza-
tion for all injured with isolated tho-
racic trauma was 5,9+4,0 days (from 6
hours to 16 days). In relation to the type
of injury, penetrating vs. blunt, the av-
erage length of hospitalization was 5.4
+3.36 and 6.07 + 4.26 days respectively.
Statistically, there is no significant dif-
ference in relation to the duration of
hospitalization between penetrating vs.
blunt trauma (0,2766 > 0,05). Based on
the obtained results it can be concluded
that the average length of hospitaliza-
tion of the injured with isolated chest
trauma is relatively short, although it is
a serious injury and the possible com-
plications may directly threaten the
life of the injured. Based on the results
obtained on the duration of thoracic
drainage and hospitalization, it is con-
cluded that for relatively short period of
time, pursuant to the well-established
indications, the isolated chest injuries
can be resolved. This relatively short du-
ration of hospitalization and thoracic
drainage is explained by the following
facts: a) defined diagnostic - therapeu-
tic protocol for isolated chest trauma,
b) competent, qualified, trained and
experienced medical staff, c) from the
moment of arrival of the injured with
isolated thoracic trauma to UCC until
his discharged, a complete diagnostic
evaluation and treatment is guided by
an experienced thoracic surgeon with
the trained staff which is of particular
importance in the providing of timely,
efficient and qualitative overall manage-
ment of thoracic trauma. Nowadays, the
views and opinions about who should
treat the injured with thoracic trauma
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are divided. In most centres, the initial
diagnostic evaluation and initial treat-
ment is managed by the traumatologist
who needed to consult thoracic surgeon
(1,5, 16,17, 18, 19, 20). It implies that it
is a significant advantage to have 24th
available thoracic surgeons, who shall
at all times properly take responsibil-
ity for the complete management of the
injured. Based on the effectiveness of
the initial treatment, immediate clini-
cal, physical and radiological monitor-
ing of the patient, the average length
of hospitalization, and the occurrence
of hospital morbidity and mortality
of the injured with isolated thoracic
trauma, the obtained results show that
98.00% (315/320) injured were success-
fully treated. Complications occurred
in 1.25% (4/320). The pleural empyema
was developed in three patients, and
one had been with coagulated haemato-
thorax which was successfully treated.
In relation to the type of injury, the
blunt thoracic injury was present in
all cases. Lethal outcome occurred in
1.5% (5/320) of injured. One patient,
mentioned earlier, died during emer-
gency thoracotomy in the ED room. In
case of the remaining four patients, the
thoracic injury itself was not the direct
cause of death since there were addi-
tional risk factors. First of all, there was
a high age (84, 83 and 80 years). All the
injured had significant ancillary comor-
bidity (chronic patients with advanced
cardio-respiratory diseases) where the
trauma was only an additional precipi-
tating factor for death. Morbidity and
mortality depend on the severity of the
injury and the functional condition of
the lungs and the age which is often
accompanied by a number of chronic
illnesses. Morbidity and mortality in
this study are low, which indicates that
the application of the initial diagnos-
tic-therapeutic protocol of the Clinic
of Thoracic Surgery, ensure a success-
ful outcome in the majority of injured
with isolated thoracic injuries.

5. CONCLUSION

* In 63.75% (204/320) injured only
conservative treatment was initially
applied, while the initial surgical treat-
ment was required in 36.25% (116/320)
of injured (thoracic drainage in 81.03%
(94/116) PSW in 11.20% (13/116), tho-

110

racotomy and VATS procedure in 7.75%
(9/116).

* Pursuant to the calculated, rela-
tively short average duration of tho-
racic drainage (5.58 + 3.3 days) and
the average duration of hospitalization
(5.9 + 4.0 days), low rate of morbidity
[1.25% (4/320)] and low mortality [1.5%
(5/320)], it has been confirmed that the
application of the initial diagnostic -
therapeutic protocol of the Clinic of
Thoracic Surgery, resulted in the suc-
cessful treatment in the majority of
these types of injuries.
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