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Abstract

Introduction: Hemothorax is the accumulation of blood in the intrapleural space. We aim to discuss
surgical methods applied to patients with traumatic hemothorax.
Materials and methods: We retrospectively examined 294 patients. Patients who received positive results
with observation, underwent emergency thoracotomy and were not treated surgically were excluded
from the study. Results of patients with hemothorax were analysed. P<0.05 was considered significant.
Results: The mean age was 39 ± 7.4. 73 of the patients with hemothorax were blunt trauma, while 221 of
them were penetrating trauma. Male gender was found to be significant for patients with hemothorax.
In terms of the associated injuries, extremities and head injuries were found significant for patients with
blunt trauma. 249 of patients were performed tube thoracostomy, 38 were treated with thoracotomy, 6
got VATS, and one underwent sternotomy. Tube thoracostomy was found as primary and effective
treatment method in treatment of patients with hemothorax. Morbidity was found significant for male
patients with hemothorax.
Conclusion: Hemothorax is an urgent condition requiring rapid diagnosis. Definition of associated
injuries is life-saving. Priority treatment is tube thoracostomy.
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Introduction
Hemothorax is the accumulation of blood in the intrapleural
space. Etiologically, it is divided into two as traumatic and
spontaneous hemothorax. Incidence is not known with any
degree of certainty. However, the most common cause is chest
trauma which occurs in approximately 60% of patients with
multiple traumas [1].

In many cases, hemothorax is associated with procedures such
as open or closed chest trauma or thoracentesis, pleural biopsy,
and catheterization. On the other hand, spontaneous
hemothorax is less common. Malignancies are observed in
anticoagulation therapy, vascular injuries, arteriovenous
malformations, endometriosis, pulmonary infarcts, pleural
adhesions in pneumothorax, and haematological abnormalities
such as haemophilia [2].

Hemothorax is the accumulation of pleural effusion, which has
more than 50% of the blood haematocrit value, in the pleural
space. However, haematocrit may decrease within a few days
due to the secondary dilution. In this case, the actual
haematocrit cannot be obtained. Thus, definition of
hemothorax can also be considered as a value in the range of
25-50% of blood hematocrit and hematocrit in pleural effusion
[2]. If hematocrit is less than a half, it is called as bloody
pleural effusion [3,4].

Hemothorax is classified according to the amount of bleeding
into the pleural range. It is divided into three as minimal
hemothorax (≤ 400 ml), medium level hemothorax (400-1000
ml) and massive hemothorax (≥ 1000 ml). The reason why 400
ml is accepted as threshold level is that the amount of fluid
becomes visible when it reaches approximately 400 ml in
anteroposterior chest X-ray [3,4].

Symptoms change depending on the state of the lung functions
which are impaired by the accumulated blood on that side.
Depending on the amount of bleeding, the increase in the lung
collapse and the consequent increase in dyspnoea, tachypnea,
and cyanosis occur. The compression of lungs and
mediastinum displacement increase the amount of bleeding.
Depending on the non-existence of the effect of tamponade,
bleeding continues. A hemitorax may be filled with blood up to
6 litres [3]. In adults, the bleeding up to 500-750 ml can be
tolerated. Hypotension and tachycardia are observed in
bleeding between 750-1500 ml. Symptoms of shock occur over
1500 ml of bleeding [5].

In diagnosis, chest X-ray is the preferred method in many
centers. Hemothorax can be easily identified via bedside
ultrasound. It is difficult to identify the minimal hemothorax in
patients lying in the supine position. Affected hemithorax in
central and massive hemothorax appears more blurred than the
other parts of the chest. Hemothorax can be missed 20% rate
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during X-rays taken in the supine position [4]. In suspicious
cases, computed tomography confirms the diagnosis.

Observation, tube thoracostomy, thoracotomy, and Video
Assisted Thoracoscopic Surgery (VATS) are the main methods
used in the treatment [3].

In our study, we aim to share clinical features, demographic
distributions, surgical methods of patients with hemothorax.

Material and Methods

Patients
We retrospectively examined 294 patients with hemothorax,
who were admitted to our clinic and treated with surgery
procedures between January 2004 and December 2014.

Study design
The average age, gender, symptoms, associated injuries,
diagnostic methods, the localization of the disease, surgical
method employed (recently implemented or having positive
results were taken as criteria), complications and
hospitalization time were identified.

Inclusion and exclusion criteria
Patients who received positive results with observation,
underwent emergency thoracotomy and were not treated
surgically were excluded from the study.

Statistical analysis
Data were analysed by Statistical Package for the Social
Sciences (SPSS 21, Chicago, IL, USA).Numerical data were
expressed as mean ± standard deviation and qualitative data as
percent. Chi-Square test, Fisher Exact test were used in study
between double and triple groups. The lowest level of
significance was considered as p<0.05. The averages of
countable parameters were determined. Chi-Square test (cross-
tab) and fisher exact test were used to learn the percentage of
uncountable parameters and to determine significant
differences.

Results
The average age of patients was 39 ± 7.44. Penetrating trauma-
related injuries were most frequently found between 20-40
years of age. On the other hand, injuries due to blunt trauma
were between 40-60 years of age. 256 (87%) of the patients
were male, while 38 (13%) were female. It was discovered that
57 (78%) of blunt trauma patients were male and 16 (22%)
were female, whereas 199 (90%) of penetrating trauma patients
were male and 22 (10%) were female. Male gender was found
to be significant for patients with hemothorax (p=0.0144)
(Table 1).

73 of patients (24.82%) were blunt trauma (traffic accidents:
51 (70%), falls: 21 (29%), assault: 1 (1%)), and 221 (75.17%)
of patients were penetrating trauma (stab injuries: 201 (91%),

gunshot wounds: 20 (20%)). The most common cause of
trauma was stab injuries. Location of injury was on the right in
136 patients (46%) (Blunt trauma: 38 (52%), penetrating
trauma: 98 (44%)). On the other hand, it was on the left in 158
patients (54%) (Blunt trauma: 35 (48%), penetrating trauma:
123 (56%)) (Table 1). The average time of admission to the
hospital for patients ranged from 45 minutes to 3 days.

The most common complaints for the patients were shortness
of breath and chest pain, while tenderness to palpation, skin
incisions in different parts of body, entry or exit bullet holes,
bruises on the skin, subcutaneous emphysema and hematoma
and flail chest were the most common physical examination
findings. Diagnosis was established via chest X-rays and
computed tomography.

When associated injuries in patients were evaluated, the most
common associated injuries following blunt trauma were
extremities injuries (n=18), abdominal injury (n=13), head
injury (n=9), and spinal cord injury (n=4). On the other hand,
the associated injuries following penetrating injuries were
abdominal injury (n=24), and extremity injury (n=12). The
head and spinal injuries were equal (n=7). Extremities and
head injuries were found significant for patients with blunt
trauma (respectively; p<0.0001, p=0.0027) (Table 2).

249 of the patients (85%) underwent tube thoracostomy.
Aspiration of blood in thoracentesis and being blunt of sinus in
chest X-ray were accepted as an indication for tube
thoracotomy. 38 of the patients (13%) were performed standard
posterolateral thoracotomy. After tube thoracostomy, over 1000
ml of bleeding in the acute phase, 200 ml of bleeding in 2-4
hours, and the development of shock symptoms before tube
thoracostomy application in some patients were accepted as an
indication for thoracotomy. Those were cases having severe
hemodynamic instability and respiratory failure, massive
bleeding and gunshot wounds requiring emergency
intervention. In addition, the cases having intrathoracic
hematoma that was not drained after tube thoracostomy, and
developed pleural thickening and fibrothorax were diagnosed
as thoracotomy. 6 (2%) of the patients were performed video
assisted thoracoscopic surgery. Despite tube thoracostomy,
intrathoracic hematoma and the development of loculation
were considered as the indication of video assisted
thoracoscopic surgery. A patient suspected cardiac injury was
seen as the indication of sternotomy Tube thoracostomy was
found as primary and effective treatment method in treatment
of hemothorax patients with blunt trauma (p<0.0001). While
Thoracotomy was found significant for hemothorax patients
with penetrating trauma (p=0.0006) (Table 3).

The most common intraoperative or radiologic pathology
detected was rib fractures (n=47). Other pathologies detected
were lung parenchyma laceration (23, 8%), intercostal artery
injury (9, 8%), diaphragmatic injury (4, 1%), spleen injury (3,
1%), right internal mammary artery injury (2, 1%), liver injury
(2, 1%), stomach injury (2, 1%), colon injury (2, 1%),
ventricular injury (1, 0.34%), left internal mammary artery
injury (1, 0.34%), left lower lobe pulmonary artery injury (1,
0.34%) and left upper common laceration (1, 0.34%). Patients
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were performed primary repair for parenchymal lacerations,
ligation for intercostal artery, rima or lima injuries, primary
repair for diaphragmatic, liver, stomach and colon injuries.
Additionally, 3 patients were performed splenectomy, 1 patient
was performed left lower lobectomy, and 1 patient was applied
left upper lobectomy (organ loss (n=5); 1.70%) (Table 4).

Mortality was seen 4 (1.36%) patients. The presence of
associated injuries and hospital transportation time were

closely related with mortality. In the male patients were found
significant morbidity for blunt trauma (p=0.0112) (Table 5).

The most common postoperative complications were
atelectasis, pneumonia and empyema. Average length of stay
was 8 ± 3 days.

Table 1. Distribution of location, etiology and gender of patients with hemothorax.

 Blunt trauma (n: 73), 25% Penetrating (n: 221), %75 P-value

 Accident (51),70% Stab (201), 91%

Etiology

 

Fall (21), 29% Gunshot (20), 9%

Assault (1), 1%   

Location

 

Right (38), 52%  (98), 44%  

Left (35), 48%  (123), 56% χ2: 1.312*

P=0.251

Gender

 

Male (57), 78%  (199), 90% 0.0144**

Female (16), 22%  (22), 10%

P*: Chi-Square test; P**: Fisher's exact test

Table 2. Other injuries associated with thoracic trauma.

Associated injuries Blunt Penetrating P-value

Extremities injuries

Present 18 12 χ2: 22.140*

No present 55 209 P<0.0001

Head injuries

Present 9 7 χ2: 8.949*

No present 64 214 P=0.0027

Abdominal injuries

Present 13 24 χ2: 2.408*

No present 60 197 P=0.1206

Spinal cord injuries

Present 4 7 χ2: 0.814*

No present 69 214 P=0.3668

P*: Chi-Square test

Table 3. Treatment procedures in hemothorax patients.

Management Blunt (n: 73)
effective/
ineffective

Penetrating (n: 221)
effective/ineffective

p

Tube
thoracostomy

70/3 179/42 χ2: 9.391*,
P<0.0001

Thoracotomy 1/72 37/184 χ2: 11.521*,
P=0.0006

VATS 2/71 4/217 χ2: 0.237*,
P=0.6261

Sternotomy -/73 1/220 χ2: 0.331*,
P=0.5648

VATS: Video Assisted Thoracoscopic Surgery; P*: Chi-Square test.

Table 4. Pathology on patients undergoing operation.

Location of injuries Number %

Lung parenchymal laceration 23 (7.825)

Intercostal vessel injuries 9 (3.06)

Diaphragm injuries 4 (1.36)

Spleen injuries 3 (1.02)

RİMA injuries 2 (0.68)

Liver injuries 2 (0.68)

Stomach injuries 2 (0.68)

Colon injuries 2 (0.68)

Ventricle injuries 1 (0.34)

LIMA injuries 1 (0.34)

Left lower lobe artery injuries 1 (0.34)

Left upper lobe laceration and bleeding 1 (0.34)

Table 5. Mortality and morbidity rates of patients with hemothorax.
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 Blunt (n=73)
Morbidity
present/no

Penetrating (n=221)
Morbidity
present/no

P-value

Male 13/44 20/179 χ2: 0.331*,
P=0.0112

Female 4/12 1/21 χ2: 0.391*,
P=0.0655

 Mortality
present/no

Mortality
present/no

P-value

Male 1/26 3/196 χ2: 0.659*,
P=0.4167

Female - - -

P*: Chi-Square test

Discussion
The most common intrathoracic pathologies in thoracic trauma
are hemothorax and pneumothorax. The clinical importance of
hemothorax varies according to the amount, speed, and
etiology of bleeding into the intrapleural space. Additionally, it
changes depending on the presence of accompanying lesions,
such as pneumothorax, and whether these lesions become
chronic. Mostly, it occurs due to trauma-related chest wall or
thoracic organ injuries. In traumatic hemothorax, the early
diagnosis and treatment is particularly mandatory. Even brief
delays can lead to death [3].

The most common causes of hemothorax are blunt trauma
related to the traffic accidents or penetrating thoracic trauma
[6]. In our study, the most common cause of blunt trauma
causing hemothorax was traffic accidents. Whereas, the most
common cause of hemothorax was penetrating trauma related
to stab injuries. We believe that the possible reason of this
situation was that all patients participated in the study were
treated with surgery.

In blunt trauma, isolated thoracic trauma is rare. It is
accompanied by an extra-thoracic organ injury 75% [7].
Therefore, multidisciplinary approach and rapid diagnosis and
treatment are required for hemothorax due to blunt trauma. In
our study, associated injuries were identified in 44 patients
developing haemothorax and performed surgical treatment.
The most common associated injuries were the extremity and
abdominal injuries respectively. Bleeding was usually due to
the damage to lungs and intercostal vessels which was caused
by broken rib ends [8,9].

During complicated chest wall injuries, multiple fractures are
sustained in, at least, three or more ribs. If these fractures are in
anterolateral area of the thorax, and in multiple locations, the
flail chest occurs. Such traumas lead to significant damage to
the chest wall, and difficulty in breathing. In our study, while
forty-seven patients were found to have rib fractures, flail chest
existed in 7 patients who were not required to have any
mechanical ventilation support.

Clinical manifestations in patients with penetrating thoracic
trauma depend on the type of penetrating object and the path in
the thorax. Gunshot wounds and stab wounds are the common

causes of penetrating injuries. In patients injured with firearms,
bleeding and the deterioration of medical condition are greater
than the stab wounds. In penetrating chest trauma, intercostal
vessels are the most commonly injured vascular structures.
However, whether diaphragm, liver, spleen and kidney injuries
and intrathoracic organ injuries which have high mortality rates
such as heart and great vessels injuries exist or not should be
investigated. Most of the penetrating chest injuries constitute
damage to the lung parenchyma. Bleeding often stops by itself
in those cases. However, in cases where bleeding does not stop,
thoracotomy, and, for some cases, lung resection may be
necessary. Stab wounds constitute damage in the lung
parenchyma, which is often accompanied by hemothorax and
pneumothorax [10]. In our study, associated injuries were
present in 50 patients with penetrating thoracic trauma. The
most common associated injuries were the abdomen and
extremity injuries. Extremities and head injuries were found
significant for patients with blunt trauma (respectively;
p<0.0001, p=0.0027).

The most common symptom is chest pain and shortness of
breath. Symptoms vary depending on the amount of bleeding.
The compression in lung and displacement in mediastinum
increase the amount of bleeding, which may cause dyspnoea,
tachypnea, and cyanosis. In our study, the most common
symptoms are shortness of breath and chest pain.

The diagnosis is usually made by physical examination, and
posteroanterior chest X-ray. The first preferred method in
many centers is chest radiograph. Minimal hemothorax is
difficult to identify in hospitalized patients lying in supine
position. Affected hemothorax appears more blurred in central
and massive hemothorax than the other side of the chest.

The first approach adopted in treatment is chest tube
application [11]. Chest tube is often adequate to get the results.
However, sometimes it does not drain enough blood through
the chest tube, and empyema, accumulation of hematoma in
thorax and air trapping in lungs may be developed [12].
Residual thoracic accumulation after trauma is an important
risk factor for empyema and leads to severe complications in
5-30% of patients [12]. In our study, 70 patients with blunt
trauma and 179 patients with penetrating thoracic trauma were
treated with tube thoracostomy.

In one study, early VATS were suggested for discharging
residual hemothorax [13]. Moreover, in recent studies, VATS
has become a commonly used approach in traumatic
hemothorax [14]. In some studies, VATS was suggested in the
first 1 week-10 days, the period in which the probability of
recurrent bleeding was low [15,16]. In our study, 2 patient with
blunt trauma, and 4 patients with penetrating trauma were
performed VATS.

Emergency thoracotomy rates varied between 10% and 70% in
some studies [7,17,18]. In cases where hemodynamic stability
is maintained, thoracotomy must be performed immediately. In
this study, a total of 38 patients with blunt and penetrating
thoracic trauma were performed urgent thoracotomy (12%). 27
of these patients got thoracotomy after the tube thoracotomy,
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while 11 patients were directly performed thoracotomy.
Additionally, Tube thoracostomy was found as primary and
effective treatment method in treatment of hemothorax patients
with blunt trauma (p<0.0001). While thoracotomy was found
significant for hemothorax patients with penetrating trauma
(p=0.0006).

In the literature, in thoracotomies due to traumatic hemothorax,
mortality rates have been reported as 5-33% [19,20]. In our
study, the mortality rate was 1.36% (n=4). It was found that
additional injuries, especially head injuries affect mortality
[21]. The most common additional injuries in our patients were
extremity injuries in blunt trauma and abdominal injuries in
penetrating thoracic trauma. Two of the patients died due to
abdominal injury (intraabdominal bleeding), one died because
of cardiac injury, and one patient died due to intracranial
haemorrhage (subarachnoid haemorrhage).

As a result, hemothorax is an urgent medical condition that
requires rapid diagnosis. The identification of associated
injuries is life-saving. Priority treatment is tube thoracostomy,
and emergency thoracotomy should be implemented in
hemodynamic deterioration.
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