THORACIC: LUNG TRANSPLANT: CASE REPORT

Postoperative management of iatrogenic membranous
tracheobronchial injury following bilateral
lung transplant
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Intraoperative  bronchoscopy  demonstrating
tracheal laceration after lung transplantation.
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|Z| Video clip is available online.

Tracheobronchial injury in lung transplant has not been re-
ported in the literature. We present what is believed to be
the first reported case of an adult patient with end-stage
chronic obstructive pulmonary disease who underwent a
bilateral lung transplant (BLT) and subsequently was
found to have a near full-thickness tracheal laceration. We
elected to use venovenous (VV) extracorporeal membra-
nous oxygenation (ECMO) in the postinjury setting for
management of this iatrogenic, membranous tracheobron-
chial injury in setting of BLT.

CLINICAL SUMMARY

A 61-year-old female patient with a history of end-stage
chronic obstructive pulmonary disease underwent an un-
eventful BLT through a bilateral thoracosternotomy and
central venoarterial ECMO, with an EZ-Blocker (IQ
Medical Ventures BV, Rotterdam, Netherlands), due to
institutional preferences, for lung isolation. Immediately
following transplant, flexible bronchoscopy revealed intact
anastomoses bilaterally, no evidence of reperfusion injury,
and a near full-thickness 3-cm tracheal laceration was noted
laterally near the junction of the membranous and

CENTRAL MESSAGE

This case report describes the
use of venovenous ECMO in the
postinjury setting for manage-
ment of iatrogenic, membranous
tracheobronchial injury following
bilateral lung transplantation.

See Commentary on page 106.

cartilaginous trachea from lower thoracic trachea proximal
to the right mainstem bronchus (Figure 1, Video 1). The iat-
rogenic tracheobronchial injury (ITBI) was discovered in
the operating room and the decision for nonoperative man-
agement was made jointly between cardiothoracic surgery,
anesthesia, and transplant pulmonology due to an intact
bronchial anastomosis, no air leak on the mediastinal or
pleural chest tubes, and no noted tidal volume loss observed
on the mechanical ventilation. Subsequent esophagogastro-
scopy revealed no esophageal injury, and computed tomog-
raphy of the chest without contrast demonstrated minimal
pneumomediastinum adjacent to the lower trachea, which
was felt to be consistent with normal postoperative changes.

To minimize deleterious effects of positive pressure
ventilation, she was extubated on postoperative day 1 with
good allograft function and respiratory effort. Unfortu-
nately, she was reintubated within 2 days for progressive
hypoxic and hypercapnic acute respiratory failure.
Although stable on mechanical ventilation, there was
concern for progression of the ITBI with ongoing positive
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FIGURE 1. Intraoperative bronchoscopy demonstrating tracheal lacera-
tion following bilateral lung transplantation. Intraoperative diagnostic
bronchoscopy following bilateral lung transplant demonstrating a posterior
tracheal laceration (white arrow) proximal to the carina (A) and adjacent to
the right mainstem bronchus (B).

VIDEO 1. Intraoperative bronchoscopy following bilateral lung trans-
plant demonstrating. Live intraoperative diagnostic bronchoscopy near
full-thickness 3-cm tracheal laceration was noted laterally near the junction
of the membranous and cartilaginous trachea from lower thoracic trachea
into the right mainstem bronchus. Respiratory variation can be appreciated
with no appreciated change in tidal volume. Video available at: https:/
www.jtcvs.org/article/S2666-2507(20)30698-2/fulltext.
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FIGURE 2. Post lung transplant bronchoscopy of healed tracheal lacera-
tion. Two-week postoperative diagnostic bronchoscopy without any inter-
vention demonstrating the healing tracheal laceration (yellow arrow)
proximal to the carina (A) and adjacent to the right mainstem bronchus (B).

pressure. After a multidisciplinary discussion with lung
transplant surgery and pulmonology as well as thoracic sur-
gery, the decision was made to place the patient on VV
ECMO with a 31-Fr Avalon Elite Bicaval Dual Lumen cath-
eter (Avalon Laboratories LLC, Rancho Dominguez, Calif)
through the right internal jugular vein. The patient was then
extubated and slowly weaned from ECMO over a 2-week
course. While on ECMO, the patient was mobilized to
help aid with her recovery.

A follow-up bronchoscopy showed slow healing of the
injury with near resolution by day 13 (Figure 2). Repeat
computed tomography scans demonstrated no evidence of
pneumomediastinum. The patient was successfully liber-
ated from ECMO 13 days after initiation and ultimately dis-
charged to a rehabilitation facility. Nearly 7 months from
the BLT, she continues to do well.

Per the Ohio State University Office of Responsible
Research Practices, reviewing 1 or 2 case reports is not
considered research involving human subject due to the
description of clinical features and/or outcomes of case(s)
is not deemed generalizable knowledge.

DISCUSSION

We report a case the successful management of respira-
tory failure requiring mechanical ventilatory support of a
patient following lung transplantation with supported with
VV-ECMO. ITBI has many etiologies, most commonly sec-
ondary to mechanical factors such as overinflated cuff,


https://www.jtcvs.org/article/S2666-2507(20)30698-2/fulltext
https://www.jtcvs.org/article/S2666-2507(20)30698-2/fulltext

Thoracic: Lung Transplant: Case Report

sudden or repeated repositioning, and rarely a direct tear
from the endotracheal tube.' In our patient, it is not known
if the endotracheal tube or the bronchial blocker was the pri-
mary etiology or a contributing mechanism to the tracheal
injury; however, no identified tracheal abnormality was
observed on the preoperative bronchoscopy in the operating
room.

Conservative, nonoperative treatment has been well
described in stable patient with a short (up to 6 cm), mem-
branous wall ITBL.>> In addition, the use of tracheal stents
has been described”; however, given the gradual improve-
ment of the bronchial tear coupled with the need for
VV ECMO secondary to pulmonary graft dysfunction, a
tracheal stent was not considered. Recently, a case report
of use of ECMO for the management intraoperative
tracheobronchial injury during a transhiatal esophagectomy
was published.” In our patient, it was unclear what effect
immunosuppression would have on the healing of the
tracheal injury; however, given the lack of any

subcutaneous emphysema or mediastinitis, the decision
was made to treat her nonoperatively and remove
positive-pressure ventilation by using VV ECMO. We
describe here the safe and effective use of VV ECMO after
bilateral lung transplant as management of tracheobron-
chial injury without associated mediastinitis.
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