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Abstract

Persistent air leaks in patients with pneumothorax can lead to significant morbidity. If a patient
with persistent air leak is medically unfit for thoracic surgery, medical pleurodesis via chest
tube or thoracoscopy is either an option. Thoracoscopy offers the advantage of visualizing the
site of the air leak and enabling direct instillation of the pleurodesis agent or glue at that
location. Autologous blood patch instillation via chest tube has been reported to be a cheap
and very effective technique for the management of persistent air leaks. However,
thoracoscopic blood patch instillation has not been reported in the literature. We report two
cases of secondary spontaneous pneumothorax in which patients had persistent air leaks for
more than seven days and were subjected to thoracoscopy to locate the site of the leak. In the
same sitting, 50 mL of autologous blood patch was instilled directly at the leak site. Post-
procedure, the air leak subsided in both patients, and the chest tube was removed with
complete lung expansion. We also conducted a systematic review of the use of medical

thoracoscopic interventions for treating persistent air leaks.
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pneumothorax.

Introduction

An air leak is defined as the flow of air into the pleural space, generally through a fistulous
tract either alveolar-pleural fistula or bronchopleural fistula. Most air leaks resolve
spontaneously with conservative treatment and the resolution of the underlying disease.
However, in some cases, the leak may persist for a prolonged period, typically more than 5 to
7 days. This is known as a persistent air leak, and it can cause significant morbidity [1]. British
Thoracic Society (BTS) 2023 recommends thoracic surgical consultation in case of persistent
air leak, and if a patient is not considered fit for surgery, autologous blood pleurodesis or
endobronchial therapies should be considered for the treatment of pneumothorax with a
persistent air leak in adults [2]. Studies have shown that an autologous blood patch via the
chest tube leads to faster healing of postoperative air leaks than conservative treatment [3].
Thoracoscopy provides the advantage of visualizing the site of the air leak and direct

instillation of the agent at the site of the leak. As compared to video-assisted thoracic surgeries
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(VATS), medical thoracoscopies can be done under moderate sedation with spontaneous
ventilation. Combining the two techniques, i.e., autologous blood patch via thoracoscopy can

be an effective and cheap method to seal air leaks and improve pneumothorax.

Case Report 1

A 52-year-old female from Nepal, a beedi smoker with a smoking history of 30 pack years,
presented to the casualty department with complaints of shortness of breath. She had been
classified as mMMRC grade 1 for one year, which suddenly escalated to grade 4 over the last
four hours. This was accompanied by a dry cough and left-sided chest pain. Upon
examination, the patient exhibited tachypnea, tachycardia, and an oxygen saturation of 80%
on room air. A chest X-ray revealed a pneumothorax on the left side, necessitating the insertion
of a 20 French intercostal drainage (ICD) tube into the left pleural space.

The patient had a history of admission with a left-sided pneumothorax approximately one
month before this presentation, which was also managed with ICD insertion and resolved
within five days. Subsequently, the ICD was removed, and the patient was discharged.
However, she experienced persistent air leaks for 12 days following the ICD insertion, resulting
in a non-expanding lung (Figure 1). Consequently, she was scheduled for a thoracoscopy
(Figure 2A, B, C) to visualize the site of the leak.

During the procedure, 200 ml of normal saline was instilled into the pleural cavity to confirm
the site of the air leak, which was identified by observing the bubbling of air through the saline.
The patient's position was adjusted to ensure that the site of the leak was in a dependent
position. After suctioning out all the saline, a guide sheath was passed through the working
channel of the thoracoscope. Subsequently, 50 ml of the patient’s venous blood was instilled
via the guide sheath at the site of the leak, and the patient remained in the same dependent
position for about 5 minutes until a blood clot was visualized at the site of the leak. The
thoracoscope was then removed, and the ICD was reinserted via the same port.

Following the procedure, the air leak subsided, and the patient experienced complete
resolution of the pneumothorax within the next 48 hours. The ICD was clamped for 24 hours,
and a repeat chest X-ray showed an expanded lung. To prevent the recurrence of
pneumothorax, pleurodesis using betadine was performed, after which the ICD was removed.
A post-ICD removal chest X-ray demonstrated a completely expanded lung (Figure 3). No

complications were observed post-procedure.



Case Report 2

A 22-year-old male patient, a nonsmoker, presented with sudden-onset left-sided chest pain
lasting for one day. On examination, the patient exhibited tachypnea, tachycardia, and an
oxygen saturation of 95 percent on room air. A chest X-ray revealed a pneumothorax on the
left side, necessitating the insertion of a 20 French intercostal drainage (ICD) tube into the left
pleural space. A CT scan of the thorax (Figure 4) showed multiple bizarre-shaped cysts in
bilateral lung fields with paraseptal emphysematous changes in addition to the pneumothorax.
A bronchoscopy and transbronchial lung biopsy were performed with the intercostal tube in
situ. The immunohistochemistry of the lung biopsy was positive for CD1a, S100, and langerin,
confirming the diagnosis of Langerhans cell histiocytosis. Despite the presence of the ICD, the
patient experienced persistent air leaks.

A thoracoscopy was subsequently performed, revealing multiple large cysts arising from the
visceral pleura. Normal saline (250 ml) was instilled into the pleural cavity via the
thoracoscope, and the site of the air leak was identified by observing the bubbling of air
through the saline. The patient was positioned such that the site of the leak was in a dependent
position. After suctioning out all the saline using the thoracoscope, a guide sheath was passed
via the working channel, and 50 ml of the patient’s blood was instilled at the site of bubbling
via the guide sheath. The patient remained in the dependent position for about five minutes
until a blood clot was visualized. The thoracoscope was then removed, and the ICD was
reinserted via the same port. No complications occurred during the procedure.

Following the procedure, the air leak gradually subsided, and column movement persisted via
the ICD. Once complete lung expansion was achieved, the ICD was clamped for 24 hours,
and a repeat chest x-ray revealed a completely expanded lung. To prevent the recurrence of
pneumothorax, pleurodesis using betadine was performed, after which the ICD was removed

(Figure 5).

Discussion

Persistent air leaks, characterized by continuous airflow from the alveoli into the pleural space,
pose challenges in the management of pneumothorax. The severity of these leaks is graded
using the Cerfolio classification, ranging from grade 1, observed during forced expiration, to
grade 4, with continuous bubbling present during both inspiration and expiration [4].

While surgical closure followed by pleurodesis is the recommended treatment for persistent

air leaks lasting more than 5 to 7 days, recent guidelines from the British Thoracic Society



highlight the lack of consensus on the optimal management strategy [2,5]. For patients deemed
unfit for surgery, options such as autologous blood pleurodesis or endobronchial therapies
may be considered.

One such approach, autologous blood patch pleurodesis, involves injecting 50 to 100 mL of
the patient's peripheral venous blood into the pleural cavity via a chest tube. Studies have
demonstrated its efficacy, with success rates ranging from 78.3% to 85%, surpassing those of
conservative management [6-9]. In a randomized controlled trial (RCT) conducted by Ibrahim
et al., the success rate of autologous blood pleurodesis (50 ml) in the experimental group was
78.3%, compared to only 8.33% in the control group receiving conservative treatment [8].
Similarly, Cao et al., in their RCT, found that administering 1-2 ml/kg of autologous blood
pleurodesis on Day 7 post-ICD insertion resulted in the resolution of air leaks in 82% of
patients, compared to just 9% in the conservative treatment group by Day 13 [9]. A recent
systematic review supported these findings, concluding that autologous blood patch
significantly reduces the time to cessation of air leak without increasing the risk of
complications such as infection, pain, or fever when compared to conservative management
Video-assisted thoracoscopic surgery (VATS)-guided bullectomy or surgical pleurodesis is
commonly chosen as the primary treatment for persistent air leaks. Studies have indicated that
VATS-guided stapling with pleurectomy [10], and bullectomy with partial pleurectomy are
effective approaches for managing persistent air leaks [11]. Intraoperative use of fibrin sealants
has also been explored to mitigate air leaks. In an RCT comparing the efficacy of absorbable
fibrin sealant patch (AFSP) to standard surgical treatment in patients undergoing lobectomy,
bilobectomy, or anatomical segmentectomy for lung cancer, AFSP demonstrated superiority
over manual suturing as an adjunct to primary stapling in reducing intraoperative air leak
intensity and the duration of postoperative air leak [12].

Use of medical thoracoscopic interventions for persistent air leaks has rarely been reported.
We systematically searched the PubMed and Google Scholar databases for studies
demonstrating the usefulness of medical thoracoscopy in managing persistent air leaks. We
used the key search terms ("thoracoscopy" OR "pleuroscopy") AND ("persistent air leak" OR
"persistent pneumothorax" OR "bronchopleural fistula" OR "alveolopleural fistula"). Through
our search, we identified studies, case reports, and case series involving patients with
pneumothorax and persistent air leaks who underwent medical thoracoscopy-guided
management for their air leaks. Exclusion criteria included patients treated using video-assisted

thoracoscopic surgeries (VATS), bronchoscopic interventions, pleurodesis, or other



interventions via a chest tube, as well as reports where thoracoscopic interventions were
performed to prevent recurrence of pneumothorax rather than treat persistent air leaks. A total
of 5193 searches were screened for eligibility as of 12/02/2024 (5010 on Google Scholar and
183 on PubMed). After screening abstracts and titles and applying our inclusion and exclusion
criteria, we included 3 studies in the review. Figure 6 illustrates the flowchart used for article
selection, and details of the included studies are presented in Table 1 [13-17]. Additionally,
two more studies were included via cross-references.

The management of persistent air leaks encompasses various interventions, each with its level
of effectiveness and potential complications. In a case report by Tschopp et al, a patient
developed a persistent air leak following right upper lobe resection. Initial attempts to seal the
leak via endobronchial fibrin glue failed, followed by an unsuccessful thoracoplasty.
Ultimately, the leak was successfully closed by instillation of talc into the pleura via
thoracoscopy (Tschopp et al, 1990) [13].

In a subsequent large prospective study by Tschopp et al, 89 patients with recurrent and
persistent pneumothorax underwent thoracoscopic talc pleurodesis. A total of 93 procedures
were performed, with 78 for recurrent pneumothorax and 15 for persistent air leaks. No serious
complications were reported, although one patient required thoracotomy with pleurectomy,
and nine cases required additional procedures. However, the authors did not provide a
separate analysis for patients with persistent air leaks versus those with recurrent
pneumothorax [14].

Gyorik S et al conducted an observational long-term follow-up study involving 63 patients
with a primary spontaneous pneumothorax who underwent talc pleurodesis [15]. Of these
patients, 68% underwent the intervention for recurrent pneumothorax, 29% for persistent air
leaks, and 3% for immediate relief of symptoms. Over a mean follow-up duration of 118
months, 95% of the patients experienced successful pleurodesis, and no cases of acute
respiratory failure were reported. However, three patients developed recurrent pneumothorax
post-pleurodesis, all occurring at least 8 weeks after the procedure.

In a case report, thoracoscopy-guided external fibrin sealant application was utilized in an 80-
year-old patient with chronic obstructive pulmonary disease (COPD) [16]. Initial attempts to
seal the air leak with bronchoscopic autologous blood patch instillation failed twice.
Subsequently, a thoracoscopy was performed, and 20 mL of fibrin sealant successfully sealed
the air leak. Doxycycline pleurodesis was then performed to prevent pneumothorax recurrence

[16].
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Another series of three patients with COPD and multiple bullae underwent thoracoscopy-
guided argon plasma coagulation (APC) to shrink the bullae. Autologous blood patch
instillation via chest tube successfully resolved persistent air leaks in two patients, while the
third patient's leak subsided completely with APC alone [17].

We hypothesized that combining autologous blood patch and thoracoscopy could lead to
higher success rates in patients with persistent air leaks. Additionally, autologous blood patch
may offer a cost-effective alternative to talc pleurodesis. In our cases, thoracoscopy-guided
localization of the air leak allowed for precise instillation of autologous blood, resulting in
rapid resolution of pneumothorax and early removal of intercostal drainage (ICD). While this
approach holds promise, limitations include challenges in visualizing the leak site in all
patients and difficulty in achieving a dependent position in certain cases. Nevertheless, for
patients where the leak is identified and a dependent position can be achieved, autologous
blood patch via thoracoscopy may prove to be an effective technique for sealing air leaks in

persistent cases.

Conclusions
Medical thoracoscopy is a powerful tool in patients with unresolved pleural diseases.
Thoracoscopy-guided autologous blood patch instillation could be an effective method to

resolve persistent air leaks in patients with pneumothorax.
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Figure 1. Chest X-ray after 12 days of intercostal drainage (ICD) insertion s/o left-sided

pneumothorax with ICD in situ.

B

Figure 2. Thoracoscopy images. A) Bubbling visualized after instilling normal saline; B) guide
sheath passed through the working channel of the thoracoscope; C) blood patch instilled at
the site of the leak.

Figure 3. Chest X-ray after complete lung expansion and removal of intercostal drainage.
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Figure 4. Computed tomography scan of thorax. Multiple bizarre-shaped cysts in bilateral
lung fields with para septal emphysematous changes, pneumothorax on left, and intercostal
drainage tube in situ.

Figure 5. Chest X-ray after removal of intercostal drainage suggestive of completely expanded
lung.



Pubmed and Google Scholar databases were searched
Search terms used (“thoracoscopy” OR “pleuroscopy”) AND
(“persistent air leak” OR “persistent pneumothorax” OR
“bronchopleural fistula” OR “alveolopleural fistula”)

l

Total search results
N =5193
(5010 on Google Scholar and 183 on Pubmed)

Studies and reports selected for review
N=3

l

Two more study included via cross reference
N=5

Figure 6. Studies evaluated for the systemic review.

Excluded based on title and abstract and exclusion criteria
N =5190




Table 1. Details of studies demonstrating the usefulness of medical thoracoscopy interventions for persistent air leaks.

Author

Study type

Number of patients

Intervention done

Outcome and Complications

Tschopp et al.
(1990) [13]

Case report

1

Thoracoscopic talc instillation

Successful resolution of air leak

Tschopp et al.

Prospective

89 (93 thoracoscopies -

Thoracoscopic talc instillation

1 patient required thoracotomy with

followed by autologous blood
patch instillation via chest tube

(1997) [14] study 78 for recurrent pleurectomy, 9 cases required a second
pneumothorax, 15 for procedure, 3 cases required surgical
persistent air leak) procedure. No serious complications

like  empyema or  re-expansion
pulmonary edema or death

Gyorik et al. Observational, |63 Thoracoscopic talc pleurodesis | 95% had successful resolution of air

(2007) [15] long term follow leak, 5% required surgical interventions.

up study No episodes of acute respiratory distress
post pleurodesis

Holtzclaw et al. | Case report 1 Thoracoscopic external fibrin | Successful resolution of air leak. The

(2021) [16] sealant application patient expired after three months (cause

unrelated to the procedure)

Zhang et al.| Case report 3 Argon plasma coagulation | Successful resolution of air leak. No

(2021) [17] (APC) via thoracoscopy to | reported complications

shrink  subpleural  bullae,




