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Commentary: Patching holes in
the management of postsurgical
air leaks
Madeline L. Fryer, MMSc, and Leora B. Balsam, MD

CENTRAL MESSAGE

Cell sheets derived from alloge-
neic lung tissue can be used to
successfully treat postsurgical air
leaks in a rodent model and
warrant further preclinical inves-
tigation in large animals.
Madeline L. Fryer, MMSc,a and
Leora B. Balsam, MDb

Persistent air leak (PAL) lasting longer than 5 days remains
a dreaded complication of thoracic surgery, especially lung
resections. Patients with PAL are at increased risk for infec-
tion, issues with mechanical ventilation, and chest tube pain
and have higher overall morbidity and mortality, longer
duration of hospitalization, and greater resource utiliza-
tion.1,2 Various strategies have been proposed for the pre-
vention and treatment of PAL, including surgical
techniques and a variety of biological and synthetic seal-
ants,3 but no clear best practice consensus has been reached.
Many clinical studies in this area have been hindered by
small sample sizes and heterogeneous patient populations.

In this issue of the Journal, Kanzaki and colleagues4

evaluate the use of allogeneic cell sheets (CSs) as artificial
pleura for the intraoperative treatment of air leaks. This
study, performed in a rodent model, builds on their previous
work using a similar construct derived from autologous
cells in small and large animal models.5,6 In brief, the pro-
cess involves culturing lung-derived cells for several weeks
until they can be harvested as an intact sheet with the extra-
cellular matrix. Two sheets are then applied directly onto
the lung surface at the site of the air leak for 5 minutes;
no additional suturing or sealant devices are required.

The leap from an autologous to an allogeneic substrate is
important because it suggests the possibility of an off-the-
shelf product. As noted by the authors, the need to custom-
manufacture CSs for each individual patient represents a
significant logistic and financial barrier hindering potential
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widespread use of this technology. Furthermore, it is chal-
lenging to predict which patientswill develop an intraoperative
air leak of sufficient size to warrant immediate intervention
beyond routine chest tube placement; an off-the-shelf product
that could be used by all would limit waste from custom
manufacturing of CSs for patients who do not need them.
Another important consideration with this model is how

the host’s response to allogeneic tissue affects pleural re-
modeling. Although previous studies using CSs derived
from autologous skin showed mesothelial migration and
similar histological morphology as native lung at 3 months,5

it is reasonable to think that the inflammatory response trig-
gered by nonself antigens would lead to a different type of
tissue remodeling. Bioluminescent intensity, which was
used as a surrogate for donor cell viability in this study,
was reduced at 14 days in recipient rats with competent im-
mune systems, suggesting rejection of allogeneic CSs by
the hosts. Reoperation at 28 days found that CSs were
tightly adherent to the lung surface without evidence of
recurrent air leak, and Azan staining showed significant
collagen deposition on the lung surface.
It would be interesting to see further mechanistic studies

investigating whether the transplanted CS itself or scar for-
mation in response to foreign material plays a predominant
role in sealing off air leaks in this model. This information
may be relevant to oncology patients undergoing lung
resection whose immune systems and wound healing are
weakened by chemotherapy.
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An additional question raised by this report is the poten-
tial source of cells for generating CSs. This issue was previ-
ously addressed in the group’s earlier work that used
autologous CSs derived from both lung and skin cells,
because the cost and morbidity of skin biopsy is signifi-
cantly less than that of lung biopsy, but the allogeneic model
presented here uses only lung tissue. Another area of
concern is how well these CSs will treat air leaks in a larger
animal model, given that autologous CSs were previously
associated with recurrent air leaks at>25 cm H2O of airway
pressure in swine.6 Finally, studies performed thus far have
been limited to young animals with healthy lungs; it re-
mains to be seen how emphysematous lungs may affect
the efficacy of CSs in treating air leaks.

Although the use of allogeneic CSs is not a silver bullet
solution to postsurgical air leaks as currently presented, it
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remains a promising technology that warrants further pre-
clinical investigation.
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