
omentum was then transposed to cover the mediastinum and the
Dacron graft through the extended upper abdominal approach. The
skin and subcutaneous tissues were resutured, with the defect in
the sternum left. After the operation, the patient required mechan-
ical ventilation for respiratory failure for 8 days. After endotra-
cheal extubation, she recovered well. She has been doing well for
28 months after the operation.

Comment
Pseudoaneurysm of the brachiocephalic artery has been reported
from a variety of etiologies.1 Traumatic injuries are the most
frequently reported cause of this pseudoaneurysm. Blunt or stab-
bing injury2,3 and medically introduced trauma,4 such as catheter-
ization, intravenous cannulation, and stenting, have occasionally
been reported as causes. Infectious cause has infrequently been
seen after cardiac surgery.5 Cannulation sutures or artificial grafts
have become the foci of mediastinitis and have caused mycotic
pseudoaneurysm of adjacent arteries.

Our patient showed mediastinitis and pseudoaneurysm of the
brachiocephalic artery long after the surgical treatment for inva-
sive thymoma. Because of the extent of the mediastinitis and the
pus formation in the implanted graft, the pseudoaneurysm of the
brachiocephalic artery appeared to be of infectious origin. The
chronic mediastinitis was associated with previous median ster-
notomy and postoperative irradiation, although more than 5 years

had passed since the resection of invasive thymoma. Adjuvant
irradiation would have caused poor vascularization in the postop-
erative mediastinum, with consequent failure of protection against
transsternal infection. Such a mycotic pseudoaneurysm of brachio-
cephalic artery after combined surgery and irradiation has seldom
been reported in the literature. Extensive procedures—including
removal of infective foci, necrotic sternum, and artificial graft;
excision of the pseudoaneurysm; surgical irrigation; and omentum
transposition—appear to have been successful in treating this
extended mediastinal infection.
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Pulmonary segmental venous infarction after living-
donor lobar lung transplantation
Cliff K. Choong, FRACS, Ding Z. Hu, MD, and Charles B. Huddleston, MD, St Louis, Mo

Complete obstruction of one or more of the major
pulmonary veins after lung transplantation is a dev-
astating complication. It results in hemorrhagic in-
farction of the affected lung within 4 to 6 hours,

leading to irreversible lung damage. Reported treatments have
included resection of the affected lobe and retransplantation.1,2

We present a case of pulmo-
nary venous infarction after
transplantation that was
treated conservatively.

Clinical Summary
A 16-year-old girl with a history of cystic fibrosis, multiple
pulmonary infections, insulin-dependent diabetes, malnutrition,
and anemia underwent a bilateral living-donor lobar lung trans-
plantation for the treatment of end-stage lung disease secondary
to cystic fibrosis. Before the operation, she had a forced expi-
ratory volume of 20% predicted and was severely limited by her
poor respiratory function. She had to use a wheelchair and
required continuous supplementary oxygen. The surgery was
performed with cardiopulmonary bypass support and proceeded
uneventfully. The donor right and left lower lobes were im-
planted into the recipient right and left hemithoraces, respec-
tively. Her chest radiograph after the operation was unremark-
able, apart from mild bilateral diffuse infiltrates. On
postoperative day 1, her chest radiograph revealed a confluent
opacity involving the apical segment of the right lower lobe
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(Figure 1,  A ). Examination with a flexible bronchoscope re-
vealed bloody secretions in the right apical segmental airway.
Pulmonary perfusion scintigraphy showed that the right lung
received 56% of the total pulmonary perfusion, but there was a
marked decreased perfusion in the upper portion of the right
lung. Angiography revealed an obstruction involving the vein
draining the apical segment of the right lower lobe (Figure 2,
A). A diagnosis of segmental pulmonary venous infarction was
made. The obstruction was probably related to technical issues

at the time of donor harvest or implantation. The patient was
treated conservatively because the infarction had involved only
one segment of the donor lungs. Her postoperative course was
also complicated by pulmonary edema, pulmonary infection,
and renal failure, and she required postoperative mechanical
ventilatory support for 7 days. She was discharged on day 28
without any requirement for supplementary oxygen. The right
apical segmental opacity on the chest radiograph gradually
resolved during a 6-week period (Figure 1,  B ). Pulmonary

Figure 1. A, Chest radiograph showing confluent opacity involving apical segment of donor right lower lobe. B,
Chest radiograph 6 weeks after lung transplantation showing complete resolution of right apical segmental
opacity. Right hemidiaphragm is elevated because of volume loss secondary to resultant fibrosis of apical segment.

Figure 2. A, Selective pulmonary angiography showing abrupt occlusion (arrow) of vein draining right apical
segment. B, Pulmonary perfusion scintigraphy 3 months after transplantation showing persistent markedly
decreased perfusion in upper portion of right lung.
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perfusion scintigraphy 3 months after the transplantation
showed persistent, marked decreased perfusion in the upper
portion of the right lung (Figure 2,  B ). She has remained well
through a follow-up period of 2 years, with excellent functional
health.

Discussion
Pulmonary venous infarction after lung transplantation is a rare
but life-threatening condition. The causes in lung transplanta-
tion have been obstruction of the pulmonary vein by thrombosis
formed secondary to a narrowing of the venous anastomosis in
the setting of a lack of bronchial arterial blood supply.1,2 The
clinical and radiologic features may be mistaken for reperfusion
injury, consolidation of the lung, or myocardial dysfunction.
The diagnosis is often delayed, resulting in the onset of hem-
orrhagic infarction and irreversible lung damage. Early diagno-
sis and prompt treatment are therefore essential. This, however,
seldom occurs, because it is difficult to diagnose pulmonary
venous infarction by conventional roentgenologic means. The
findings on chest radiography are nonspecific and variable and
include pulmonary consolidation, atelectasis, increased pulmo-
nary vascular markings, and increased hilar size.3 Perfusion
scan is useful in demonstrating a marked decreased perfusion in
the affected area.2,3 It does not, however, differentiate between
arterial and venous obstruction. Pulmonary angiography is re-
quired to confirm pulmonary venous obstruction and is consid-
ered by some to be the investigation of choice when the diag-
nosis is suspected.3 Others have found transesophageal
echocardiography to be useful in diagnosing pulmonary venous
obstruction, demonstrating minimal flow in the affected vein
and visualization of a thrombus.1,2 This investigation can be
easily performed on the bedside and has the advantages of being
quick and reliable, as well as not requiring any intravenous
contrast.

The treatment options for pulmonary venous infarction after
lung transplantation are often limited by the development of
irreversible lung damage. Resection by lobectomy has been
attempted after unilateral lung transplantation; however, the

patient died 48 hours later.1 Retransplantation has been per-
formed with success for the treatment of pulmonary venous
infarction that involved the entire donor lung in a patient who
had undergone unilateral lung transplantation.2 In our patient,
the pulmonary venous infarction was treated conservatively
because it involved only the apical segment of the right lower
lobe, with the remainder of the donor lungs functioning ade-
quately. The treatment of pulmonary venous infarction after
lung transplantation needs to be tailored to the individual case
and depends on the cause of the infarct, the extent of the infarct,
and the remaining amount of unaffected donor lungs. If the
cause of the infarct is correctable, such as a technical anasto-
motic problem, and the infarct involves the entire donor lung in
a patient who has undergone unilateral lung transplantation,
then the treatment should be surgical correction before irrevers-
ible damage, provided the diagnosis is made early, before
established infarction has occurred. If irreversible damage has
occurred, retransplantation is necessary. On the other hand, if
the infarct has affected only a small part of the donor lung, such
as in our case, with the remaining unilateral lung and the
contralateral donor lung unaffected, then the treatment should
be conservative, relying on sufficient amounts of unaffected
lung and pulmonary reserve to get the patient through recovery
from the lung transplantation. Thrombolytic therapy may be
useful in treatment of a narrowing or occlusion of the anasto-
mosis that has been caused by a thrombus in the absence of a
surgically correctable problem.

In conclusion, we present a case of pulmonary segmental-
venous infarction after living-donor lung transplantation that was
successfully treated with conservative means.

References
1. Sarsam MA, Yonan NA, Beton D, McMaster D, Deiraniya AK. Early

pulmonary vein thrombosis after single lung transplantation. J Heart
Lung Transplant. 1993;12:17-9.

2. Malden ES, Kaiser LR, Gutierrez FR. Pulmonary vein obstruction
following single lung transplantation. Chest. 1992;102:645-7.

3. Williamson WA, Tronic BS, Levitan N, Webb-Johnson DC, Shahian
DM, Ellis FH Jr. Pulmonary venous infarction. Chest. 1992;102:937-40.

Brief Communications

The Journal of Thoracic and Cardiovascular Surgery ● Volume 130, Number 3 921


	Pulmonary segmental venous infarction after living-donor lobar lung transplantation
	Clinical Summary
	Discussion
	References


