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Abstract 

Background: Delayed traumatic hemothorax is a uncom-
mon sequence of blunt thoracic trauma. It occurs in 12% of 
blunt thoracic trauma. It is commonly associated with rib 
fracture. Early detection of delayed hemothorax is important 
to prevent complication as empyema and fibrosis. There are 
different modalities used in management: Intercostal drain, 
pigtail catheter, video-assisted thoracoscopic surgery and ex-
ploratory thoracotomy. 

Aim of Study: The aim of this study was to evaluate the dif-
ferent ways of management of delayed traumatic hemothorax 
and their outcome. 

Patients and Methods: This prospective study was con-
ducted at our tertiary center hospital over one year period 
(June 2023 – May 2024), for patients diagnosed with delayed 
traumatic hemothorax. Collected data included: Age, mode of 
trauma, relapsed time between trauma and detection of hemo-
thorax, associated thoracic trauma and different ways of man-
agement. 

Results: A Total of 20 patients were included, with mean 
age of 37.05±17.05 years. Thirteen patients had RTA, four 
patients after FFH and three patients after falling down.Re-
lapsed time between trauma and detection of hemothorax was 
5.15±6.55 days. Eleven of them had rib fractures, five patients 
had lung contusion, and four patients had rib fracture and lung 
contusion. Sixteen patients were successfully managed by in-
tercostal drainage (ICD), one was managed initially by ICD 
then by thoracotomy, one patient was initially managed by 
ICD then finally managed by video-assisted thoracoscopic sur-
gery (VATS), another one was successfully managed by pigtail 
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and 1 case was explores at first by VATS then converted to 
open thoracotomy. 

Conclusion: Patients with blunt thoracic trauma should 
be followed-up clinically andby chest X-ray during a period 
between 1-30 days after trauma especially in old-aged patients 

and in victims of rib fractures. The earlier the intervention, 
the better results are obtained, and fewer complications oc-
cur. Video-assisted thoracoscopic surgery (VATS) is consid-
ered one of the best modalities in managing delayed traumatic 
hemothorax. 
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fractures and lung contusion. 

Introduction 

HEMOTHORAX is an accumulation of blood in 
the pleural space and characterized by a pleural flu-
id haematocrit more than 50% of the patient’s pe-
ripheral blood haematocrit. Hemothorax is mostly 
due to thoracic trauma [1]. Delayed hemothorax is 
a rare sequence of blunt chest trauma. It occurs in 
12% of blunt thoracic trauma. It means hemothorax 
that appears 24 hours after trauma without being 
recognized in initial examinations. This definition 
was characterized by Shorr et al. [2,3]. But Ritter et 
al. [4] Redefined it as hemothorax identified in fur-
ther tests after two hours of the initial assessment 
[5,6]. 

Risk factors of delayed traumatic hemothorax 
were found to be rib fractures especially with old 
age, and lung contusion [7]. 

Initial detection of hemothorax could be 
achieved by chest X-ray and chest computed to-
mography [2]. 
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Extended Focused Assessment with Sonogra-
phy in Trauma (eFast) is a bedside test that allows 
additional views to exclude hemothorax. The initial 
treatment of choice for hemothorax is intercostal 
tube drainage (ICD) depending on the amount of 
blood on pleural cavity. Complications like empy-
ema and fibrothorax may appear if delayed hemo-
thorax is not detected and treated promptly [8]. 

32 Fr ICD or greater is preferred to decrease the 
incidence of tube block by blood clot. Clottingof 
blood in the tube may be an indication of ongoing 
bleeding. Recent studies state that small-pore and 
large-pores tubes are equally effective in treatment 
of hemothorax. So, pigtail is considered effective 
[9-12]. 

Pigtail has an advantage of being easy and sim-
ple. It is also less traumatic and requires small in-
cision to be inserted and is less painful than inter-
costal drain. It also has less ambulatory restriction 
that may be encountered in intercostal drain so it is 
more accepted by patients [13]. 

Another modality of treatment is Video-assist-
ed thoracoscopic surgery (VATS) which is mini-
mally invasive procedure. It has an advantage of 
decreased postoperative pain, quick recovery and 
short hospital stay compared to conventional open 
thoracotomy [14]. 

Best timing for performing VATS is defined 
as within 72 hours. That is associated with high 
success rate and reduction of hospital stay. Con-
sequently, once significant amount of retained 
hemothorax and immediate drainage is considered, 
VATS is a good option [13]. 

In case of hemodynamic instability due to on-
going bleeding or failed VATS to control bleeding 
or evacuation of clotted hemothorax, the procedure 
of choice is thoracotomy exploration. This allows 
better control of bleeding, evacuation of clotted 
blood and decortication if needed [6]. 

Patients and Methods 

This prospective study was conducted at Al-
exandria Main University Hospital over one year 
period (June 2023 – May 2024). Twenty patients 
were included. The study protocol was approved 
by the Faculty of Medicine, Alexandria University 
Ethics Committee (serial no: 0107886). The study 
was conducted in accordance with the principles 
of the Declaration of Helsinki. Demographic data 
(age and sex), full history taking including time and 
mode of trauma, and relapsed time between trauma 
and detection of hemothorax were recorded. Phys- 

ical examination was done. Radiological diagnosis 
was done using a single or combination of imag-
ing modalities, including chest X-ray, computed 
tomography. Management of delayed hemothorax 
depended on several factors including: Amount of 
hemothorax, vital stability of the patients, associat-
ed thoracic injuries and co-morbidities. Data was 
fed to the computer and analyzed using IBM SPSS 
software package version 20.0. (Armonk, NY: IBM 
Corp, released 2011). Qualitative data were de-
scribed using number and percentage. Quantitative 
data were described using range (minimum and 
maximum), mean, standard deviation, median and 
interquartile range (IQR). 

Ways of management: 
Pigtail catheter: 

After localization of the collection inside the 
pleural cavity, the pleura was initially punctured 
just above the top of the lower rib to avoid injury to 
the inter costal neurovascular bundle. Pigtail cathe-
ter was inserted. Data that that have been gathered 
during the procedure included: Vital stability of pa-
tient prior to intervention, amount and nature of in-
itial drainage, pigtail insertion duration, average of 
pigtail drainage during its insertion, total hospital 
stay and need for surgical exploration. 

Intercostal drain: 
The skin incision was made in fifth intercostal 

space in mid-axillary line and anterior axillary lines 
over a rib that is below the intercostal level selected 
for chest tube insertion after administration of local 
analgesia and systemic analgesic unless contrain-
dicated. Intercostal drain was inserted and direct-
ed posterior and inferior. Data that that have been 
gathered during the procedure includedvital sta-
bility of patient prior to intervention, amount and 
nature of initial drainage,pigtail insertion duration, 
average of pigtail drainage during its insertion, to-
tal hospital stay and need for surgical exploration. 

Video-assisted thoracoscopic surgery (VATS): 

It was used for exploration of thoracic cavity, 
evacuation of hemothorax, adhesiolysis and iden-
tification of source of bleeding if present. The 
conventional tri-port right sided approach was 
used, with CO2 insufflation, single or double lu-
men endotracheal intubation and the patient in 
the semi-supine position.Data that that have been 
gathered during the procedure included: Amount 
drainage prior to surgical intervention, vital sta-
bility of patient prior to intervention, duration of 
surgery, amount of blood drained intraoperatively, 
intraoperative findings and site of bleeding, surgi-
cal management taken to site of bleeding (suturing, 
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cautery, ligation, clipping, and gluing), any prob-
lem to achieve the site of the bleeding or dealing 
with it by VATS, the need to convert to open thor-
acotomy. Postoperatively, data collection included: 
Patient extubated intraoperatively or not, need for 
ICU postoperatively, postoperative ICU stay, VAS 
score for pain at first postoperative day, seventh 
day and one month later, ICD duration, average of 
ICD drainage during its insertion, need for re-sur-
gery or intervention and total hospital stay. 

Exploratory thoracotomy: 
Thoracotomy in 

5th 
 intercostal space (antero-

lateral or posterolateral. Data that that have been 
gathered during the procedure included: Amount  

drainage prior to surgical intervention, vital sta-
bility of patient prior to intervention, duration of 
surgery, amount of blood drained intraoperatively, 
intraoperative findings and site of bleeding, surgi-
cal management taken to site of bleeding (suturing, 
cautery, ligation, clipping, and gluing), any prob-
lem to achieve the site of the bleeding or dealing 
with it by VATS, the need to convert to open thor-
acotomy. Postoperatively, data collection included: 
Patient extubated intraoperatively or not, need for 
ICU postoperatively, postoperative ICU stay, VAS 
score for pain at first postoperative day, seventh 
day and one month later, ICD duration, average of 
ICD drainage during its insertion, need for re-sur-
gery or intervention and total hospital stay. 

Fig. (1): A case of delayed traumatic hemothorax managed by pigtail catheter. 

A: Computed tomography of chest showing right hemothorax. 

B: Right hemothorax drained by pigtail catheter. 

Fig. (2): Chest X-ray of case of delayed hemothorax managed by intercostal drain. 

A: Chest X-ray showing delayed hemothorax 24 hours after admission. 

B: Follow-up chest X-ray after drainage by intercostal drain. 
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Fig. (3): A case of delayed traumatic hemothorax managed by VATS. 

A: Computed tomography showing left delayed hemothorax. 	 C: VATS showing checking the diaphragm for any tears. 
B: VATS showing left pleural collection. 	 D: 3 port VATS and ICD in place. 

Fig. (4): A case of delayed traumatic hemothorax was initially managed by VATS then converted to exploratory decortication. 

A: Chest X-ray of delayed hemothorax with left ICD.  C: Conversion to exploratory thoracotomy & decortication was performed. 
B: VATS showed fibrosis and thick pleura. D: Post-operative chest X-ray after decortication. 
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Results 

A total of twenty patients were included in our 
study. The mean age was 37.05 years; 13 cases pre-
sented RTA, 4 cases after FFH and 3 cases after 
falling down. Relapsed time between trauma and 
detection of hemothorax was 5.15±6.55 days. 11 
cases had rib fractures, 5 cases had lung contusion, 
and 4 cases had rib fracture and lung contusion. 

Eleven cases showed fracture ribs (55%), five 
cases showed lung contusions (25%) and four cas-
es showed both fracture ribs and lung contusions 
(20%). 

Table (1): Distribution of the studied cases according to associ-
ated traumatic thoracic injuries. 

No. % 

Associated traumatic thoracic injuries: 

Fracture Ribs 11 55.0 

Lung contusions 5 25.0 

Fracture Ribs & Lung contusion 4 20.0 

Fracture Lung Fracture ribs & 
ribs contusions  lung contusion 

Associated traumatic thoracic injuries 

Fig. (5): Bar graph showing percentage of associated thoracic 
trauma. 

Sixteen cases were successfully managed by 
inter costal drain (ICD) (80%), one case was man-
aged initially by ICD then managed by thoracotomy 
(5%), one case was initially managed by ICD then 
managed by video-assisted thoracoscopic surgery 
(VATS) (5%), one case was successfully managed 
by pigtail (5%) and one case was managed initially 
by VATS then managed by thoracotomy (5%). 

Table (2): Distribution of the studied cases according to way of 
management. 

Way of management No. % 

ICD only 16 80.0 

ICD followed by Thoracotomy 1 5.0 

ICD followed by VATS 1 5.0 

VATS converted to Thoracotomy 1 5.0 

Pigtail 1 5.0 

Way of management 

Fig. (6): Bar graph showing percentages for different ways of 
management 

Discussion 

Hemothorax is an accumulation of blood in the 
pleural space and characterized by a pleural fluid 
haematocrit more than 50% of the patient’s periph-
eral blood haematocrit. The amount of blood in the 
pleural space determines the severity of the hemo-
thorax classifying it as mild, moderate and massive. 
Delayed hemothorax is a rare sequence of thoracic 
trauma. This should be detected to prevent compli-
cations such as empyema, sepsis and fibrosis [1]. 

Regarding the time relapse between trauma and 
hemothorax, it ranged from 1 day to 30 days. In 
our study, we considered delayed hemothorax is ac-
cumulation of blood in the pleural space 24 hours 
after trauma that is not recognized during initial 
examination. 

In agreement with literature by Shorr et al. 
[2,3], it is defined as an accumulation of blood in 
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pleural space 24 hours after trauma without being 
recognized in initial examinations. But in contrary 
to other literature by Ritter et al., [4] he defined de-
layed hemothorax as hemothorax identified in fur-
ther tests after two hours of the initial assessment 
after blunt thoracic trauma. Some cases have been 
reported that delayed hemothorax developed 44 
days after trauma [5,6]. 

Regarding Age and associated thoracic injuries, 
age is a risk factor for the development of delayed 
hemothorax. In our study, 55% of cases of delayed 
hemothorax were more than 35 years old and the 
mean age was 37 years. Rib fracture was the most 
common associated thoracic injury as 55% of cases 
were associated with isolated rib fracture. Twenty 
percent of cases were associated with lung con-
tusion and 25% of cases were associated with rib 
fracture and lung contusions. 

According to literature, age is found to be a 
common risk factor for delayed hemothorax, but 
the mean age was 60 years and was commonly as-
sociated with rib fracture. So, these patients need 
watchful follow-up by chest radiography for 2–30 
days after the initial trauma [7]. 

Choi J et al. [8] stated that patients aged 50-64 
years with delayed hemothorax were exposed to 
trauma of high force but patients aged older than 
65 years were exposed to ground- level falls [8]. 

As reported by some authors, at least fracture 
of one rib was found in the patients with delayed 
traumatic hemothorax as 65.4% of cases were with 
one rib fracture and 34.6% of cases were with two 
[2,15,16]. 

P. Misthos et al. [2] also agreed that lung contu-
sion was noted associated with rib fracture on CT 
scans, but in his opinion, there should be a lung 
laceration [2]. 

In line with Sharma OP et al., except for pediat-
ric patients; the frequency of hemothorax in blunt 
thoracic trauma rises in direct proportion to the 
number and severity of rib fractures. Children’s 
chest walls are more flexible because they don’t 
have as much calcification. A child’s rib fractures 
are concerning since they show a significantly in-
creased energy absorption. Significant thoracic in-
juries in children can occur without any signs of 
damage to the chest wall [17]. 

Emond M. et al. [18] innovated a scoring sys-
tem to predict the possibility of development of 
delayed hemothorax. They take two factors into  

consideration, age and rib fracture. Age more than 
70 years takes 2 points and age 45-70 years takes 
1 point. Site of fractured rib, high or mid rib takes 
2 points. 3 or more fractured ribs take one 1 point. 
This would help to identify patients with high risk 
of development of delayed hemothorax with 90% 
specificity. 

Regarding mechanism of trauma, the most com-
mon mechanism of trauma was RTA as 65% of cas-
es were due to RTA. The second common mecha-
nism was FFH (about 20%) and 15% of cases were 
associated with minor trauma like FD. 

Based on literature, the most prevalent cause 
of trauma was road traffic accidents or pedestrian 
accidents (80.9%). However,only 5.2% of these 
events resulted in delayed hemothorax. Further-
more, the majority of these research were retro-
spective, and no collective prospective study is 
within our knowledge about delayed hemothorax 
following mild blunt thoracic trauma [2]. 

Regarding management of delayed hemothorax 
by pigtail catheter, 5% of cases were successfully 
managed by pig-tail catheter. 

In the words of Orlando et al. [19] large bore 
chest tube is not superior to small bore tube. Both 
sizes showed risks and benefits. The risk of com-
plications of chest tubes was similar for small-bore 
and large-bore tubes. Small-bore tubes had the ben-
efit of less pain at site of insertion and insertion per-
ception experienced by patients, but they had high-
er risk of pneumonia. Large-bore tubes had high 
rate of drain age (4 times) than small-bore tubes, 
but they had higher risk of VATS [19,20]. 

Regarding methods of management, ICD was 
the most common method of management as 90% 
of cases were initially managed by ICD. 80% of 
cases were successfully managed by ICD. And 5% 
of cases were managed initially by ICD then by 
VATS and 5% of cases were managed initially by 
ICD then by thoracotomy. 5% of cases were suc-
cessfully managed by pig tail catheter. 5% of cases 
were managed initially by VATS then converted to 
thoracotomy. VATS cases have short hospital stay 
and better identification and management of the pa-
thology. 

In the opinion of literature, ICD was the most 
common way of management as 80.7% of cases 
were managed by ICD, 15.4% of cases were man-
aged by thoracentesis and 3.9% of cases were man-
aged by thoracotomy [5]. 

Also, in agreement with literature, delayed 
hemothorax is uncommon sequelae after chest trau- 
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ma and infrequently considered. For the manage-
ment of delayed hemothorax, ICD is frequently re-
quired and adequate. But it may cause less frequent 
problems such retained hemothorax or fibrothorax 
necessitate invasive care. The mortality rate linked 
to these issues emphasizes how crucial it is to de-
tect delayed hemothorax [21]. 

Since ICD is used to manage majority of cases 
of delayed hemothorax, surgery is required in 0.4% 
of cases. VATS may be required to evacuate the 
coagulated hemothorax to prevent empyema and 
fibrothorax and to manage active bleeding through 
minimal invasive approach [22]. 

With regard to Park CH et al., [23] in vitally sta-
ble patients, ICD insertion is performed first then 
start conservative measurement with checking the 
drainage status. In case of active bleeding or the 
patient become unstable, surgical treatment should 
be considered like open thoracotomy and VATS. 
Recent research has revealed that VATS is more 
feasible and stable than standard thoracotomy. 

Study limitations: This study included a rela-
tively small number of patients and included a sin-
gle hospital. 

Conclusion: 
In conclusion, Patients with blunt thoracic trau-

ma should be followed-up clinically and with chest 
X-ray during a period between 1-30 days after 
trauma especially in elderly patients and whenever 
there is a rib fracture. The earlier the intervention, 
the better results are obtained, and fewer complica-
tions occur. 

Video-assisted thoracoscopic surgery (VATS) is 
considered the one of the best modalities in man-
aging delayed hemothorax as it allows optimum 
drainage, exploration of thoracic cavity, detection 
of the source of bleeding and decrease chance of 
development of retained hemothorax. 
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