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Endobronchial fibrin sealant and autologous blood patch for
treatment of persistent air leak in a mechanically ventilated

patient: a case report
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Background: Persistent air leaks (PALs) are associated with high morbidity. There are multiple
endobronchial therapies used to treat PALs, although no single modality has been identified as superior and
even fewer used successfully in mechanically ventilated patients.

Case Description: We present a case of a mechanically ventilated 61-year-old female in the intensive care
unit (ICU) who developed a PAL from an alveolar-pleural fistula (APF) caused by a necrotizing pneumonia.
She required multiple chest tubes for re-expansion of her lung. She had two prior endobronchial blood
patches that were unsuccessful. The PAL was treated using a combined endobronchial autologous blood
patch and fibrin sealant technique where balloon occlusion was maintained for 5 minutes, in a mechanically
ventilated patient. The patient experienced no complications from the endobronchial therapies and
eventually did not require mechanical ventilation and had their chest tubes removed.

Conclusions: Our case suggests that an endobronchial autologous blood patch with fibrin sealant is an
effective treatment option for PALs due to APF in mechanically ventilated patients. The combined use of an
autologous blood patch and fibrin sealant technique where balloon occlusion was maintained for 5 minutes is
a safe, readily available, and inexpensive option. This technique does not require a follow-up bronchoscopy

for removal of equipment and has no permanent effect on the airways.
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Introduction

Alveolar-pleural fistulas (APF) are pathologic
communications between the pulmonary parenchyma
and the pleural space which can lead to persistent air
leaks (PALs). PALs are most commonly defined as a leak
lasting >5-7 days, based on expected resolution of air leak
post-lobectomy (1). Others define a leak from secondary
spontaneous pneumothorax lasting more than 2 days as
a PAL (2,3). PALs increase the risk of infection, length
of hospitalization, and hospital cost (4,5). Supportive
treatments for PAL in mechanically ventilated patients
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include chest tube drainage to allow for pleural apposition,
mechanical ventilation strategies to decrease flow across
the fistula, and expedient yet thoughtful liberation from
mechanical ventilation (6).

For patients who fail supportive management and are not
surgical candidates, endobronchial therapies are an option.
Endobronchial valves (EBVs) are one-way valves that
prevent airflow distal to the valve while allowing movement
of secretions and air proximally. Use of EBVs for PAL can
require multiple valves and a repeat bronchoscopy is needed
for removal of the valves weeks after insertion (7). Other
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Figure 1 Axial cut 1 mm computer tomography chest showing (A) bilateral cavitating consolidation indicated with black arrows and right-

sided pneumothorax, (B) right middle lobe consolidation with suspected alveolar-pleural fistula indicated with a black arrow.

implantable devices include silicone spigots which occlude
the airway and fully covered stents which obstruct airway
defects in the setting of bronchopleural fistulas (BPFs) (8,9).
Multiple endobronchially instilled solutions have treated
PALs, including autologous blood patches, cyanoacrylate
compounds, fibrin sealants, and hydrogels (10-13).

We describe a successful case of endobronchial
autologous blood patch and fibrin sealant use to treat a
PAL in a mechanically ventilated patient. We present the
following case in accordance with the CARE reporting
checklist (available at https://jeccm.amegroups.com/article/
view/10.21037/jeccm-22-47/rc).

Case presentation

A 61-year-old female with diabetes and no prior pulmonary
disease was admitted to the intensive care unit (ICU) for
necrotizing pneumonia requiring invasive mechanical
ventilation. She had initially been started on bilevel positive
airway pressure (BPAP) ventilation but had worsening
respiratory acidosis and thus was intubated. Microbiology
of endotracheal sputum was positive for Pseudomonas
aeruginosa, methicillin-resistant Staphylococcus aureus, and
Proteus mirabilis. She was empirically treated for pneumonia
with piperacillin-tazobactam and azithromycin, then
switched to ciprofloxacin and vancomycin after sensitivities
returned. Her necrotizing pneumonia resulted in an APF
and pneumothorax (shown in Figure I).

Her initial pneumothorax, discovered 4 days into her
ICU admission, was large enough to cause mediastinal
shift. She had an 8 French chest tube inserted and attached
to suction at -20 cmH,O which led to near-complete
resolution of her pneumothorax. Later that day she became
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hypotensive and was found to have expansion of her
pneumothorax; thus, a 14 French chest tube was inserted.
Despite this she did not have full re-expansion of her right
lung.

After 2 days, Thoracic surgery was consulted and
did not feel she was a surgical candidate given her
frailty, hemodynamic instability (requiring 2 vasoactive
medications), and the bilateral nature of her necrotizing
pneumonia. They recommended insertion of a 24 F chest
tube and to apply a suction of <40 cmH,O to all chest tubes.
This led to a nearly complete re-expansion of her lung,
however her air leak persisted [Cerfolio classification 4(C)].

Having failed conservative management of her PAL,
she underwent an endobronchial autologous blood patch
3 days after her pneumothorax developed. Endobronchial
management was attempted rather than chemical pleurodesis
for two reasons: on imaging there was a culprit airway
subsegment and the risk of causing acute respiratory distress
syndrome (ARDS) with chemical pleurodesis in a patient
actively suffering from respiratory failure was unacceptable.
EBVs were not available at our institution. The patient
was mechanically ventilated on pressure control ventilation
with an inspiratory pressure of 22 cmH,O and a positive
end expiratory pressure of 8 cmH,0. A sequential balloon
occlusion technique was utilized to locate the PAL;
this involved using an endobronchial balloon catheter
(Disposable balloon catheter B5-2C, Olympus Medical
Systems, Tokyo, Japan) to occlude the segmental airways
until a decrease or resolution of the leak was achieved. The
leak terminated upon occlusion of the medial segment of
the right middle lobe, suggesting no significant collateral
ventilation. Next, we used 25 mL of blood drawn from a
central venous catheter and instilled it through the port in
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Figure 2 Bronchoscopic instillation of autologous blood and fibrin
sealant with balloon occlusion in the medial segment of the right

middle lobe airway.

the endobronchial balloon catheter. We allowed the balloon
to occlude for 5 minutes to allow clot formation. There was
no air leak after the blood patch and 2 days later her chest
tubes were removed from suction. Unfortunately, 4 days
after her endobronchial blood patch she had a recurrence of
her leak.

On day 8 of having a PAL, a second endobronchial blood
patch was performed with the same technique as the first,
however blood was instilled into both the right middle
lobe medial and lateral segments and the balloon occluded
the airway for 10 minutes. There was no air leak after the
procedure and the chest tubes were not re-connected to
suction post-procedure. The subsequent day she had an
intermittent air leak [Cerfolio classification 3(I)] through her
24 French chest tube but none through the 8 French and
14 French chest tubes which were removed. Her remaining
chest tube was connected to a suction of -20 cmH,O0.
When her chest tube was temporarily disconnected from
suction for imaging tests, her pneumothorax reaccumulated
and thus was reattached to suction. She underwent a
tracheostomy on day 11 of her PAL.

On day 15 of her PAL, she underwent a third attempt at
endobronchial therapy to treat her PAL while on pressure
control ventilation with an inspiratory pressure of 10 cmH,O
and a positive end expiratory pressure of 5 cmH,O. Once
again, 25 mL of autologous blood was instilled through
the lumen of the balloon catheter and balloon occlusion
was applied for 5 minutes. The next 2 mL of Tisseel fibrin
sealant (Baxter Healthcare Corporation, Illinois, USA)
was instilled through the balloon lumen and occlusion
was applied for another 5 minutes (shown in Figure 2) as
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it was felt this would allow for improved airway occlusion
and facilitate clot formation when compared to using
autologous blood independently. She had no air leak at the
end of the procedure and her chest tube was removed from
suction. She tolerated the procedure well with no increase
to her ventilatory support nor oxygen requirements. There
was no recurrence of the air leak and her surgical chest
tube was removed 23 days after her initial pneumothorax
was identified. Her respiratory status improved and she no
longer required invasive mechanical ventilation 32 days
after her initial pneumothorax. Her air leak has not recurred
to date, 4 months after her PAL.

All procedures performed in this study were in accordance
with the ethical standards of the institutional and/or national
research committee(s) and with the Helsinki Declaration (as
revised in 2013). Written informed consent was obtained
from the patient for publication of this case report and
accompanying images. A copy of the written consent is
available for review by the editorial office of this journal.

Discussion

Endobronchial therapies, while considered a third line
treatment after conservative and surgical management,
are effective in managing PALs (14,15). Although many
different endobronchial therapies have been described, few
modalities have been successful in mechanically ventilated
patients. The most studied endobronchial treatments are
one-way EBVs (7,16,17). In these case series, the number
of EBVs placed ranged from 1 to 11. Deterrents to the
use of valves include cost, complications (valve migration,
formation of granulation tissue) (18), and the need for a
repeat procedure to remove the valve.

Treating PAL in patients on mechanical ventilation
is challenging and a variety of therapies have been tried.
Martin et al. (19) reported a case of a patient with a BPF
secondary to a necrotizing pneumonia that was treated by
endobronchial instillation of tetracycline and an autologous
blood patch which resulted in airway sclerosis. Another
technique that has been successful for BPF closure in a
mechanically ventilated patient was the combined use of a
fibrin sealant and decalcified human spongiosa which was
applied directly to the fistula (20).

Wiaterek et al. (21) describe a case where an absorbable
hemostat (surgical) and autologous blood were used to
treat an APF in a ventilated patient. In our patient we used
autologous blood and a fibrin sealant which are also self-
absorbable materials. A similar technique was utilized by
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Zhang et al. (22) where autologous blood and thrombin
were used for PALs in non-ventilated patients; they
reported success rates of 82% which was comparable to the
84% success rates of patients treated with silicone spigots
for their PALs. They reported complications of chest pain,
cough, fever, and temporary hemoptysis which occurred
at similar rates for patients treated with spigots versus
endobronchial autologous blood and thrombin.

Varying volumes of endobronchial autologous blood
have been used in case reports with a range of 3 mL up to
100 mL (10,21-24). Generally, lower volumes have been used
in cases where the blood is combined with other agents such
as an absorbable hemostat or thrombin. In a case series of
4 patients successfully treated with endobronchial autologous
blood patches alone, they used a volume of 100 mL (10). In
a large case series where 41 patients were successfully treated
with endobronchial blood and thrombin, 20-30 mL of blood
was used (22).

Compared to valves, the upfront cost of absorbable
materials (such as blood, fibrin sealants, and absorbable
hemostat) is more economical, especially considering some
patients require multiple valves for cessation of their air
leaks (25,26). Additionally, since they are self-absorbable
materials, they leave no lasting effect on the airways and do
not require a repeat bronchoscopy for retrieval. However,
one must consider that instilled endobronchial therapies
may not be successful with the first attempt and require
subsequent bronchoscopies for ongoing therapy. While
instilled endobronchial solutions are not as easily reversible
compared to endobronchial devices, should a complication
occur in the setting of endobronchial blood patches with or
without fibrin sealants where the clot cannot be suctioned,
one could consider endobronchial instillation of tissue
plasminogen activator which has been used successfully for
endobronchial clot management (27).

Our case demonstrates an additional endobronchial
technique to manage a PAL due to APF from a necrotizing
pneumonia in a mechanically ventilated patient. The
combined use of an autologous blood patch and fibrin
sealant technique where balloon occlusion was maintained
for 5 minutes is a safe, readily available, and inexpensive
option. This technique does not require a follow-up
bronchoscopy for removal of equipment and has no
permanent effect on the airways.
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