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Abstract

Haemothorax is an accumulation of blood in the pleural space. Retained
haemothorax refers to blood that cannot be drained from the pleural cavity
and is associated with an increased risk of empyema and fibrothorax often
necessitating surgical evacuation. We describe our experience of using
intrapleural fibrinolytic therapy in three patients with different bleeding risk
and acute non-traumatic retained haemothorax. The first was a 41-year-old
female with disseminated Candida guilliermondii sepsis and an iatrogenic
haemothorax, second was a 48-year-old female with transfusion-dependent
acute myeloid leukaemia and spontaneous haemothorax, and the third was
a 72-year-old female with spontaneous haemothorax from newly diagnosed
lung cancer. All patients received one to two doses of intrapleural alteplase
without any bleeding complications and resolution of retained
haemothorax. This case series demonstrates the successful application and
safety of this approach as an alternative to surgery in a well-resourced envi-
ronment with close monitoring and ready access to blood transfusion.

Introduction

Haemothorax is defined as a collection of blood within the
pleural space, and is often the result of sharp or blunt
trauma to the chest. The exact incidence of haemothorax
is unclear and has been estimated to occur in approxi-
mately 60% of all polytrauma cases. In the United States
alone, this approaches 300,000 cases annually [1].

Compared to traumatic haemothorax, non-traumatic
haemothorax occurs much less frequently and are either
spontaneous (e.g. bleeding from pleural malignancy) or
iatrogenic in nature (e.g. complication of pleural
procedure).

First-line treatment of haemothorax is drainage through
the placement of a large-calibre (>28 Fr) intercostal drain
(ICD) [2]. Clotted or retained haemothorax is often not
amenable to conventional drainage and is associated with
an increased risk of empyema and fibrothorax. Conse-
quently, surgical evacuation of the pleural space is often
required.

Intrapleural fibrinolytic therapy (IPFT) has been
increasingly used in the management of complex para-
pneumonic effusions and empyema [3]. Whether there is a

role for this approach in the management of non-
traumatic haemothorax is yet to be established.

We report three consecutive patients with acute non-
traumatic retained haemothorax and different bleeding risk
successfully treated with IPFT. In this case series, we dem-
onstrate the successful application and safety of this
approach.

Case Series

Case 1

A 41-year-old female with intestine–liver–pancreas trans-
plant on maintenance tacrolimus and prednisolone was
admitted to intensive care with septic shock secondary to
disseminated Candida guilliermondii a week after her
nephrostomy tube was changed. Nephrectomy undertaken
for source control was complicated by post-operative
haemorrhage from the wound bed. This was managed con-
servatively with blood product support. Two weeks later,
therapeutic aspiration of a left-sided pleural effusion was
complicated by a self-limited haemothorax associated with
a haemoglobin drop from 77 to 54 g/L. This was managed
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with blood product support and an ICD. Despite this, sub-
sequent chest X-ray (CXR) showed minimal improvement
in the effusion (Fig. 1A). Chest computed tomography
(CT) was performed. This showed an incorrectly

positioned ICD in the left upper lobe and haemorrhage
within the left lung and pleural space (Fig. 1B). Bedside
thoracic sonography (TUS) showed a complex and highly
septated collection (Fig. 1C). The misplaced ICD was

Figure 1. Chest X-ray, chest computed tomography, and thoracic ultrasound images for case 1 before (A–C) and after (D–F) intrapleural fibrinolysis.
Red, yellow, and green asterisks indicate septated effusion, normal lung, and spleen, respectively.
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removed and replaced with a 12-Fr ICD inserted into the
complex collection under ultrasound guidance. Pleural
fluid/serum haematocrit ratio was 0.7 suggestive of a
haemothorax. To promote clot breakdown and evacuation
of the pleural space, two doses of alteplase 10 mg was
instilled intrapleurally 24 h apart with the first dose
administered 6 h after ICD insertion. This resulted in
drainage of 2000 mL of dark sanguineous fluid. Follow-up
imaging showed no residual effusion (Fig. 1D–F) and
haemoglobin remained stable (Fig. 4A).

Case 2

A 48-year-old female was admitted to hospital for manage-
ment of acute myeloid leukaemia. Chemotherapy was
commenced resulting in severe pancytopenia requiring
regular red blood cell and platelet transfusions and transfer
to intensive care. CXR performed to investigate new
pyrexia showed a left-sided pleural effusion that was sim-
ple in appearance on TUS. Sanguineous fluid (1200 mL)
was aspirated uneventfully under ultrasound guidance.
Despite this, CXR performed the next day showed minimal
reduction in the size of the pleural effusion and sugges-
tions of loculations that were confirmed on chest CT
(Fig. 2A, B). This was found to be a highly complex and
septated collection with features of adjacent haematoma
on TUS (Fig. 2C). Platelet count was 20 � 109/L and 1 U
of pooled platelets was transfused prior to insertion of an
ultrasound-guided 18-Fr ICD into the complex collection.
This drained 600 mL of sanguineous fluid before tapering
off. Pleural fluid/serum haematocrit ratio was 0.67 sugges-
tive of recent pleural haemorrhage. TUS showed large
residual collection. To promote clot breakdown and evacu-
ation of the pleural space, two doses of intrapleural
alteplase 10 mg were instilled 24 h apart with the first dose
administered 4 h after ICD insertion resulting in further
drainage of 4500 mL of similar coloured fluid. Platelet
count at the time of alteplase administration was
45 � 109/L. Follow-up imaging showed no residual effu-
sion (Fig. 2D–F) and haemoglobin remained stable
(Fig. 4B).

Case 3

A 72-year-old female with no significant medical history
was referred to the ambulatory pleural service for evalua-
tion of a suspected malignant right-sided pleural effusion.
Chest CT showed circumferential nodular right-sided pleu-
ral thickening with associated pleural effusion and a 2-cm
nodule in the right lower lobe. TUS showed a simple effu-
sion and 500 mL of dark brown fluid (degraded
haemoglobin) was aspirated. Three days later, she re-
presented with chest pain. CXR showed reaccumulation of

the pleural effusion confirmed on CT (Fig. 3A, B). This
was heavily septated on TUS (Fig. 3C). Under ultrasound
guidance, a 12-Fr ICD was inserted into the septated col-
lection. This drained minimal dark sanguineous fluid with
a pleural fluid/serum haematocrit ratio of 0.58 suggestive
of interval pleural haemorrhage. Given minimal drain out-
put, a single dose of intrapleural alteplase 10 mg was given
30 min after ICD insertion resulting in a further 1400 mL
of drain output. Repeat CXR showed a significant reduc-
tion in the volume of effusion (Fig. 3D) and revealed
underlying trapped lung. Fluid cytology was positive for
lung adenocarcinoma and haemoglobin remained stable
(Fig. 4C).

Discussion

The initial management of haemothorax includes resusci-
tation and prompt drainage. Drainage is often achieved by
a basally inserted large-calibre (>28 Fr) ICD, as this allows
fluid and some clots to be evacuated. Intercostal drainage
facilitates rapid emptying of the pleural space allowing
expansion of the underlying lung and permits accurate
assessment of the rate of blood loss, a critical factor in the
decision regarding early surgical or radiological interven-
tion [4].

Clotted or retained haemothorax is a known sequela of
haemothorax, and is estimated to occur in 4–20% of trau-
matic haemothorax and an unknown proportion of non-
traumatic cases [5]. Retained haemothorax is often defined
as >500 mL residual blood in the pleural space, blood
occupying more than one-third of the thoracic cavity, or
residual blood that cannot be drained after 72 h of ICD
placement [5]. TUS may have an emerging role in the
diagnosis of retained haemothorax, although chest CT
remains the current gold standard [6].

If left untreated, retained haemothorax may reabsorb
over time, become infected, or progress to fibrothorax.
Approximately 25% of retained haemothorax develop
empyema, especially if left for more than seven days. Simi-
larly, angiofibroblastic proliferation in response to retained
clot has been shown to occur by the seventh day [7].
Hence, it is imperative that retained haemothorax be evac-
uated promptly.

Current guidelines recommend the use of video-assisted
thoracoscopy surgery (VATS) for the treatment of trau-
matic retained haemothorax. However, studies have shown
that about 25% required a second VATS procedure, and
5% a third [8]. Furthermore, close to 20% of VATS proce-
dures required conversion to thoracotomy [9], increasing
post-operative morbidity and the risk of chronic intercos-
tal neuralgia [10]. Elderly patients and those with multiple
comorbidities are also likely to be excluded from surgery
due to their higher peri-operative risk.
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Figure 2. Chest X-ray, chest computed tomography, and thoracic ultrasound images for case 2 before (A–C) and after (D–F) intrapleural fibrinolysis.
Red, yellow, and green asterisks indicate septated effusion, normal lung, and spleen, respectively.
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Figure 3. Chest X-ray, chest computed tomography, and thoracic ultrasound images for case 3 before (A–C) and after (D) intrapleural fibrinolysis.
Red and yellow asterisks indicate septated effusion and trapped lung, respectively.
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Figure 4. Haemoglobin trend before
and after intrapleural alteplase in case
1 (A), case 2 (B), and case 3 (C). Red
arrows indicate blood product transfu-
sion. Green asterisks indicate alteplase
administration.
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IPFT has been shown to improve pleural fluid drainage
and reduce the need for surgical intervention in patients
with parapneumonic effusions and empyema, although its
role in the management of retained haemothorax remains
controversial [11]. Fibrinolytics such as alteplase not only
facilitates breakdown of fibrinous septations through its
activation of plasmin, but have also been shown to stimu-
late significant pleural fluid formation contributing to a
lavage effect of the pleural cavity [11,12]. Theoretically,
this should improve evacuation of retained collections but
studies have demonstrated mixed results [13]. Similarly,
IPFT when compared to VATS has been shown to be infe-
rior in the management of traumatic retained
haemothorax in one study [14], and of similar efficacy in
another [13,15]. While a recent meta-analysis concluded
that the use of IPFT in traumatic retained haemothorax
resulted in 81–92% of patients being discharged without
further surgical intervention, the authors acknowledged
the limited number and poor quality of studies included
[16]. Due to limited data on non-traumatic haemothorax,
management approaches have been derived from trau-
matic haemothorax.

All three patients in our clinical series developed
retained haemothorax from non-traumatic aetiologies. In
the first case, this was due to an iatrogenic injury to the
intercostal vessels and lung parenchyma. In the second
and third cases, spontaneous bleeding resulted from
thrombocytopenia secondary to haematological malig-
nancy and pleural malignancy, respectively. Given their
high peri-operative risk, all three patients were treated
using IPFT with successful outcomes.

Bleeding risk following IPFT is a concern for many cli-
nicians despite reassuring data from studies examining
patients with parapneumonic effusions or empyema [11].
For instance, of 344 patients who received intrapleural
alteplase and dornase alfa for the management of pleural
infection across five major published studies, only
11 (3.2%) cases of pleural bleed were reported, all of whom
were managed with transfusion support [17]. Furthermore,
no cases of pleural haemorrhage were reported in
165 patients with pleural effusions of various aetiologies
who received single-agent intrapleural alteplase [11].

The safety of IPFT in individuals with high bleeding risk
(e.g. acute bleed, dysregulated clotting, and recent major
surgery) remains uncertain, and is often quoted as a con-
traindication to IPFT. In all our cases, IPFT was adminis-
tered within three days of bleeding onset with no
immediate bleeding complications or significant drop in
haemoglobin over the subsequent days, demonstrating that
IPFT can be administered, even in patients at high
bleeding risk.

Little is known about the dose and dosing interval of
IPFT in haemothorax. The empirical use of a 10-mg dose

at 24 h intervals is based on our experience in using IPFT
in pleural infections. Emerging data suggest that an indi-
vidual’s response to IPFT may be dependent on factors
such as pleural fluid plasminogen activator inhibitor-1
activity levels and that in future a more personalized
approach may be possible by evaluating the individual’s
“fibrinolytic potential” [18].

In summary, we describe a small case series demonstrat-
ing the safe and effective use of IPFT in three cases of
non-traumatic retained haemothorax in patients with high
bleeding risk. Whilst in no way definitive, the lack of antic-
ipated complications would support a randomized trial
evaluating the efficacy, safety, and optimal dosing of IPFT.
It is our view that in a well-resourced environment, IPFT
should be considered alongside surgical interventions for
non-traumatic haemothorax with the decision made in a
multidisciplinary team setting involving at least a respira-
tory physician, thoracic surgeon, and a chest radiologist.
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