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Trauma pneumonectomy followed by extracorporeal membrane
oxygenation cannulation: a case report
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Background: Trauma pneumonectomy remains an incredibly morbid procedure, reserved for the most
critical cases where it is the only surgical option to stop massive ongoing hemorrhage. There are only few
cases reported in the literature of survivors of trauma pneumonectomy complicated by acute respiratory
distress syndrome (ARDS). We present our case of long-term survival in this circumstance. Given the
limited published research on survival after prolonged veno-venous extracorporeal membrane oxygenation
(VV-ECMO), it is important to share our experiences using VV-ECMO as an adjunct for pulmonary
recovery.

Case Description: We present a case of a 35-year-old male patient who survived a gunshot wound to the
right lung following trauma pneumonectomy with the assistance of VV-ECMO. He developed postoperative
hemodynamic instability and required 38 days of VV-ECMO. He ultimately survived discharge from the
hospital. One year after his gunshot injury, the patient was living at home with assistance. Urgent VV-
ECMO cannulation and a multi-disciplinary approach was lifesaving in the treatment of this patient’s post-
pneumonectomy ARDS.

Conclusions: In review of the literature, ECMO has been used in a few other cases of ARDS following
trauma pneumonectomy to allow for full pulmonary recovery. This case highlights the challenges following
this morbid procedure, however with a multidisciplinary approach and urgent use of ECMO, a favorable

outcome can be achieved.
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Introduction heart failure (1,2). We present a case report of a patient

. . . who underwent trauma pneumonectomy followed by
Trauma pneumonectomy is rarely required for penetrating

P . : o . urgent veno-venous extracorporeal membrane oxygenation
injuries to the thoracic cavity. Indications for this g p xye

procedure include treatment of massive hemorrhage when
other parenchymal sparing procedures have failed or are
unable to be performed, or main bronchus rupture with
patient in extremis. When performed mortality approaches
100% due to respiratory insufficiency, shock, and right
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(VV-ECMO). The patient ultimately did well and was
discharged to a rehabilitation facility. We present this case
in accordance with the CARE reporting checklist (available
at https://acr.amegroups.com/article/view/10.21037/acr-
23-76/rc).
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Figure 1 Chest X-ray on arrival to trauma bay immediately following gunshot wound to right chest (A) and post-operative day 2

demonstrating acute respiratory distress syndrome in the remaining left lung (B).

Case presentation

A 35-year-old male presented to the emergency department
following a gunshot wound to the right upper chest. He was
a previously healthy gentleman with no medical problems
and no prior surgeries. Following his gunshot injury, he
was transferred from the scene to the emergency room by
transport. The initial chest X-ray obtained in the trauma
bay is demonstrated in Figure 14. He was intubated and
had a right chest tube placed. Initially 2 liters of frank
blood were evacuated, prompting immediate transfer to
the operating room by the trauma surgery team. A right
thoracotomy was performed, and the bullet trajectory was
noted to have traveled from superior to inferior near the

Highlight box

Key findings
¢ Early institution of extracorporeal membrane oxygenation (ECMO)
after trauma pneumonectomy can improve rates of survival.

What is known and what is new?

* ECMO can be used after trauma pneumonectomy for right heart
failure and hypotension.

¢ ECMO can be maintained after trauma pneumonectomy for
prolonged periods with a successful outcome. This report is the
longest time on ECMO after trauma pneumonectomy with survival
to discharge.

What is the implication, and what should change now?
¢ ECMO should be considered more frequently after trauma
pneumonectomy for right heart failure or shock.
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pulmonary hilum. Due to ongoing hemorrhage the decision
was made by the trauma surgery team to proceed with a
pneumonectomy by stapling across the pulmonary hilum in
entirety. Individual structures were unable to be dissected
and separately ligated due to uncontrolled hemorrhage and
patient instability. After the right lung was removed a defect
in the bronchial stump was noted, likely was secondary
to the mass ligation of the pulmonary hilum. Attempts
were made to oversaw the stump with interrupted sutures,
however given continued hemodynamic instability, the
chest was kept open, and he was transferred to the intensive
care unit for further resuscitation.

Post-operatively the thoracic surgery team was consulted
for management of the injured bronchial stump. However,
on post-operative day (POD) 2, the patient experienced
sudden worsening hypoxia despite maximum ventilatory
support. Chest X-ray appearance (Figure 1B) was consistent
with acute respiratory distress syndrome (ARDS) prompting
initiation of emergent VV-ECMO via jugular dual lumen
catheterization.

In the ensuing days, the patient had progressive aeration
of the left lung as seen on serial radiographs. His right
chest was packed with gauze and changed daily. The
packing reduced the air leak to a minimal level and helped
to stabilize his respiratory mechanics. He was initially
managed with a single lumen endotracheal tube that was
advanced into the left mainstem bronchus. On POD 13,
a bedside bronchoscopy revealed partial dehiscence of
the bronchial stump. As he was anticoagulated for VV-
ECMO with ongoing hemodynamic instability, a modified
Y-stent was placed during bronchoscopy by interventional
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35-year-old male presents following GSW to right upper chest

v

ED Course: Intubated, right chest tube placed
with 2 L frank blood, transport to OR

v

OR course: Right thoracotomy, bullet tract near hilum,
pneumonectomy performed by stapling hilar structures
together due to ongoing hemorrhage. Bronchial stump leak
repaired with sutures, chest left open

v

blood, transport to OR

ED Course: Intubated, right chest tube placed with 2 L frank

v

with bioprosthetic patch

POD 13: Bronchoscopy revealed bronchial stump
dehiscence, modified Y stent placed and right lumen closed

v

POD 26: Tracheostomy

v

POD 38: ECMO decannulation

Y

tracheostomy collar

POD 59: Weaned off ventilator to

POD 73: Discharged from hospital to
rehabilitation center

Figure 2 Patient clinical course timeline. GSW, gunshot wound; ED, emergency department; OR, operating room; POD, post-operative

day; ECMO, extracorporeal membrane oxygenation.

pulmonology within the trachea. The stent was fashioned
and placed by the pulmonology team to cover the entire
right mainstem bronchial stump. The right lumen of the
Y-stent was sutured closed with a bioprosthetic patch to
seal off the right hemithorax. The endotracheal tube was
withdrawn to the distal trachea, above the stent, to avoid
manipulation and migration of the stent.

The patient continued to improve from both a
hemodynamic and respiratory standpoint, and a tracheostomy
was able to be performed on POD 26 with ECMO
decannulation on POD 38. His oxygen requirements further
decreased, and he was weaned to a tracheal collar by POD
59. He continued to recover with eventual discharge on POD
73 to a rehabilitation center. His clinical course is described
in Figure 2.

Six months after his gunshot injury, the patient had a
myocutaneous flap placed to cover the defect from the
thoracotomy wound. By this time the bronchopleural fistula
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had resolved and the stent was able to be removed. His
tracheal device had been removed and he did not require
supplemental oxygen. On follow up 1 year after the injury,
the patient was living at home with continued care from
home nursing and physical therapy.

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 the 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

Trauma pneumonectomy is a highly morbid procedure
but can be performed successfully with multidisciplinary

AME Case Rep 2024;8:10 | https://dx.doi.org/10.21037/acr-23-76



Page 4 of 7

support. In our case, our patient had input from various
teams of providers allowing him to be discharged
successfully following his injury. Pneumonectomy in the
trauma setting should be performed only when necessary.
If required, however, it is preferable to divide the hilar
structures individually. Given the hemodynamic instability
and ongoing hemorrhage, parenchymal sparing techniques,
(i.e., tractotomy) were not attempted as the most important
goal was to prevent exsanguination.

When pneumonectomy is performed emergently
for penetrating trauma, the most common mechanisms
of death are post-operative pulmonary edema and
ARDS (3). In addition, acute right ventricular failure
can lead to hemodynamic instability. It is likely that a
combination of acute right ventricular failure and ARDS
caused the profound hypotension in our patient. VV-
ECMO support in these patients may ultimately be required
and early cannulation should be considered to prevent
these sequelae (4,5). In review of the literature, few reports
of this treatment exist, however among case reports the
recurrent recommendation remained to consider advanced
support with ECMO early in the patients’ course for best
survival outcome (6,7). Without expeditious VV-ECMO
cannulation, our patient would have had a low likelihood
for survival. Given the high mortality and incidence of
post-operative respiratory insufficiency following trauma
pneumonectomy, VV-ECMO should be considered as an
early adjunct.

In review of the literature, there are few documented
successful outcomes of trauma pneumonectomy followed
by VV-ECMO. To our knowledge, our case is the longest
interval on ECMO in a patient who survived to discharge
at 37 days. In our literature review, using key words
“ECMO” and “trauma pneumonectomy”, 19 articles were
identified, of which 6 addressed ECMO used as an adjunct
following trauma pneumonectomy. One additional study
commented on ECMO use following a traumatic bronchial
injury and was included in our review. The summary of
available literature is demonstrated in 7able 1 (1-7). Due to
the lack of robust literature available, long-term outcomes
are difficult to quantify as we likely are not capturing
the patients who do not survive trauma pneumonectomy
followed by ECMO support. Thus, further work is needed
to understand the full realm of patient outcomes following
this injury.

The ability to perform ECMO following traumatic injury
needs to be considered in the broader context of medicine
delivery. To facilitate an ECMO program, the hospital
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must be equipped with trained staff members, including
surgeons or other clinicians capable of peripheral or central
cannulation, staff members including nurses and respiratory
therapists familiar with maintaining the ECMO circuit, and
additionally the equipment capital needed to run the circuit.
Smaller centers who do not have this advanced capability
should consider early transfer of patients at high risk for
development of post pneumonectomy ARDS to tertiary
or quaternary center to give patients the best chance of
survival. Centralization of advanced life supporting care,
including ECMO, to highly specialized centers may help
defray costs from smaller centers as this level of care
is expensive. In a study evaluating health care delivery
costs for adult patients with coronavirus disease 2019
(COVID-19) undergoing ECMO, median hospital charges
exceeded $870,000 and median hospital cost to the patient
exceeded $200,000 (8). By equipping the most highly
specialized centers with this treatment and establishing
a referral pattern from community centers, the health
economic impact to the community may be lessened.

This case also highlights the importance of a
multidisciplinary approach to caring for these patients.
Numerous medical subspecialties were involved including
trauma surgery, thoracic surgery, pulmonology, and
anesthesia intensivists over the course of his 73-day
hospitalization. Without constant involvement and
communication amongst all teams, he likely would not
have survived. In addition, the bronchopleural fistula was
temporized by the pulmonology team with stenting and a
bioprosthetic patch. Although stenting is typically not used
for this indication, our patient was too unstable to undergo
definitive surgical repair in the operating room. This
further example of multidisciplinary management led to our
patient ultimately surviving his injury.

"This report is limited by the inherent nature of a single
case report. We feel, however, that reporting this case
will assist other clinicians in applying these principles to
optimize survival from trauma pneumonectomy. This report
is also limited by the development of a bronchopleural
fistula secondary to mass stapling of the hilum without
dissecting the individual hilar structures. The mass stapling
was required to prevent exsanguination, but the fistula
likely exacerbated his overall clinic condition. But there is
only sparse literature regarding patient survival following
trauma pneumonectomy with ECMO support. As such, we
propose that this treatment should be considered in similar
cases as a method to address severe post-pneumonectomy
ARDS. Implementing this treatment will require clinicians
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and centers to consider early transfer of patients exhibiting
hypoxemia following pneumonectomy, and collaboration
amongst providers to determine patient eligibility for
ECMO cannulation and delivery of advanced life supporting
treatment. With such treatment, patient outcomes may be
enhanced following severe traumatic pulmonary injury.

Conclusions

We present a unique case of penetrating chest trauma
necessitating trauma pneumonectomy for control of life-
threatening hemorrhage. Following pneumonectomy,
patient was quickly placed on VV ECMO for pulmonary
support to allow for remaining lung recovery in the setting
of ARDS. We demonstrate in this case ECMO cannulation
following trauma pneumonectomy can provide time for
pulmonary recovery and survival. By anticipating the
pulmonary complications and employing a multidisciplinary
approach, the mortality from trauma pneumonectomy can
be lessened.
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