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Pulmonary alveolar hemorrhage from a pulmonary artery
false aneurysm after Swan-Ganz catheterization in a
thoracic aortic aneurysm patient
-a case report-
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Pulmonary artery (PA) rupture caused by a PA Swan-Ganz catheter is a rare complication but remains fatal in almost
50% of cases. False aneurysm of the PA is a rare presentation of PA rupture and should be considered as a possible diagnosis in a patient with a new lung mass after PA catheterization. We present a case of sudden-onset pulmonary alveolar
hemorrhage during cardiovascular surgery due to a traumatic PA false aneurysm. The Swan-Ganz catheter might have
been displaced by the thoracic aortic aneurysm with displacement of the catheter causing the false aneurysm and bleeding. (Korean J Anesthesiol 2014; 67: 346-349)
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Pulmonary artery (PA) rupture, a rare complication of flowdirected PA Swan-Ganz catheterization, is estimated to occur at
a frequency of 0.05 to 0.2% [1-3]. The mortality rate associated
with this severe complication is estimated to be 40-50% [4].
Death is usually due to massive hemoptysis [2]. False aneurysm
of the PA is a rare presentation of PA rupture and should be considered as a possible diagnosis in a patient with a new lung mass
after PA catheterization [5]. Here, we present a case of suddenonset pulmonary alveolar hemorrhage during cardiovascular
surgery, due to a traumatic PA false aneurysm. The Swan-Ganz

catheter might have been displaced by the thoracic aortic aneurysm with displacement of the catheter causing the false aneurysm and bleeding.

Case Report
A 77-year-old woman, 156 cm in height and weighing 55 kg,
was diagnosed as having angina pectoris and aneurysm of the
thoracic aorta, and she was scheduled to undergo coronary artery bypass grafting and aortic arch replacement. She had been
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a smoker for more than 50 years and had also been diagnosed as
having chronic obstructive pulmonary disease (COPD) complicated by PA hypertension. The patient was receiving treatment
with oral diltiazem hydrochloride (100 mg/day) and furosemide
(20 mg/day), and mean preoperative PA pressure was 20-30
mmHg. Preoperative laboratory tests revealed no coagulation
abnormalities or any other notable abnormalities. At surgery,
anesthesia was induced with propofol (80 mg), fentanyl (200 μg)
and muscle relaxation with rocuronium (40 mg), and tracheal
intubation was performed using a normal endotracheal tube
(7 mm in internal diameter; Parker Flex-TipTM, Parker Medical,
USA). No marked circulatory variations or abnormalities were
observed during the induction of the general anesthesia. Anesthesia was maintained with 40% of oxygen, propofol (target-controlled infusion: 2.0 μg/ml), and remifentanil (0.2 μg/kg/min).
A central venous catheter and a PA Swan-Ganz catheter were
placed via the right internal jugular vein prior to the start of the
surgery. The PA Swan-Ganz catheter was advanced up to the PA
while the pressure waveforms were checked under the guidance
of transesophageal echocardiography, and it was fixed at 40 cm
after 1 cm was pulled out confirming wedging of the catheter tip
in the PA. PA pressure after Swan-Ganz catheter insertion was

22 mmHg (mean), and pulmonary capillary wedge pressure was
18 mmHg.
Maximum airway pressure suddenly increased to 26 cmH2O
from 15 cmH2O 30 minutes after the beginning of surgery, when
the internal carotid artery graft was being secured for the coronary artery bypass. Endotracheal hemorrhage was detected, and
the tracheal tube became filled and occluded with blood. There
had been no change in wedge waveform of the PA Swan-Ganz
catheter before the bleeding occurred. Ventilation was disrupted
for 3 minutes with a transient fall of SpO2 to 86%. However,
positive pressure ventilation was maintained at airway pressures
as high as 20 to 30 cmH2O with positive end-expiratory pressure
(PEEP: 6 cmH2O) while suction of the blood filling the tracheal
tube was performed, and the bleeding ceased 15 minutes after it
had been detected. Bronchoscopic observation revealed numerous clots in the tracheal tube, with complete occlusion of the
right main bronchus. A total of 300 ml of blood was aspirated
from the airway. As continuation of the surgery was deemed
impossible, the surgery was suspended and the patient was admitted to the intensive care unit (ICU) with the tracheal tube in
place.
A postoperative chest X-ray showed decreased lucency of the

Fig. 1. Chest CT just after surgery in
the transverse section (A) and coronal
section (B). CT revealed a contrastenhanced false aneurysm measuring 2
cm in diameter in the right PA. Arrow
indicates a contrast-enhanced false
aneurysm.
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Fig. 2. Reconstructive 3D visualization
from the presurgical CT scan: (A) anter
oposterior view, and (B) posteroanterior
view. The right main pulmonary artery was
pressed by the thoracic artery aneurysm
(arrow).
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False aneurysm after catheterization
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right lower lung field. Chest CT revealed a contrast-enhanced
false aneurysm measuring 2 cm in diameter in the right PA (Fig. 1).
Conservative treatment by mechanical ventilation with applied
PEEP (6-8 cmH2O) was selected over invasive treatment because the false aneurysm was small in size and bleeding from the
aneurysm had ceased. Retrospectively, chest 3D CT images were
confirmed (Fig. 2). The right main PA was pressed by the thoracic aortic aneurysm. A chest 3D CT after surgery revealed that
the PA Swan-Ganz catheter had shifted at the thoracic artery aneurysm level (Fig. 3). The tip of the PA Swan-Ganz catheter was
maintained at a distance from PA aneurysm (Fig. 3). A repeat
chest X-ray and CT on the 16th postoperative day revealed improvement, and the contrast-enhanced false PA aneurysm could
no longer be visualized. The patient’s respiratory condition also
improved, and she was extubated and discharged from the ICU
on the 20th postoperative day.

Discussion
A PA Swan-Ganz catheter is usually implanted via the right
internal jugular vein. Since a PA Swan-Ganz catheter introduced
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Fig. 3. Reconstructive 3D visualization
from the postsurgical CT scan: (A)
anteroposterior view, (B) posteroanterior
view, (C) anteroposterior view without
the aorta, and (D) posteroanterior view
without the aorta. The PA Swan-Ganz
catheter had shifted at the thoracic
artery aneurysm level (black arrow). The
tip of the PA Swan-Ganz catheter was
maintained at a distance from the PA
aneurysm (red and yellow arrows).

via the right internal jugular vein is likely to be placed in the
right PA, iatrogenic trauma caused by the placement of this catheter involves the middle and inferior lobar branches of the right
PA in approximately 90% of cases [3], as in the present case. The
risk factors for PA injury caused by PA catheterization include
advanced age, pulmonary hypertension, anticoagulant therapy,
hypothermia, faulty placement of the catheter, and faulty operation of the balloon [3]. Of these, advanced age and pulmonary
hypertension associated with COPD were the relevant risk factors in our patient. The balloon was operated very carefully;
however, the vulnerable blood vessel was probably damaged
when the balloon was dilated and wedged into the artery, and
pulmonary alveolar hemorrhage occurred due to the traumatic
PA false aneurysm. Chest 3D CT images showed that the right
main PA was pressed by the thoracic aortic aneurysm (Fig. 2).
The chest 3D CT after surgery revealed that the PA Swan-Ganz
catheter had shifted at the thoracic artery aneurysm level (Fig. 3).
Therefore, there is a possibility that the tip of the PA Swan-Ganz
catheter moved unexpectedly because of the existence of a thoracic aortic aneurysm, and the vulnerable blood vessel was damaged even though the PA Swan-Ganz catheter had been carefully
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operated.
Routine treatment for hemoptysis during general anesthesia
includes 100% oxygen, changes in position to the bleeding lung
side down, changing the tube to a double lumen, and PEEP [3,4].
Useful interventions for the management of endotracheal hemorrhage caused by PA injury include occlusion of the airway on the
side of the bleeding by differential lung ventilation, bronchoscopic
hemostasis, ventilation with PEEP, hemostasis by endovascular
treatment, lobectomy, and direct repair of the PA [6-10]. Hemostasis by endovascular treatment or surgical treatment such as
lobectomy is considered when conservative treatment is difficult
or when there is intrathoracic hemorrhage [1,3,6]. In our patient, hemostasis was achieved within a short time by the application of high PEEP, and airway patency and ventilation could
fortunately be maintained, probably because of the very limited
extent of injury and the small size of the false aneurysm of the
PA as demonstrated by imaging.
In general, patients with endotracheal hemorrhage due to
iatrogenic trauma caused by a PA catheter are considered to
remain at a high risk of rebleeding even after hemostasis has
been achieved by conservative treatment [1,3]. Rebleeding is often characterized by rapid and massive bleeding, and it is more
serious. Rebleeding reportedly occurs within 48 hours in most
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cases, although there are reports of rebleeding occurring a few
weeks or even a few months after the initial bleeding [1,3,6,8]. If
respiratory management is undertaken with a normal endotracheal tube, prevention of rebleeding is an especially important
consideration during treatment. In the present case, sufficient
sedation with propofol and analgesia with fentanyl was provided
after hemostasis in the ICU with close monitoring of the patient.
Our patient had been diagnosed as having COPD complicated by PA hypertension. COPD can cause a pulmonary artery
aneurysm [2,11]. Therefore, our patient might have had pulmonary alveolar fragility before the surgery. PA injury caused by
the placement of a PA Swan-Ganz catheter might have resulted
in endotracheal hemorrhage, transiently disrupting ventilation;
however, successful hemostasis could be achieved by conservative treatment using high PEEP, and the patient recovered. PA
catheters are still frequently used in the perioperative period, especially for patients with decreased cardiac function and during
cardiovascular surgical procedures [12]. Our case report raises
the possibility of unexpected alveolar hemorrhage in a patient
who has a thoracic aortic aneurysm due to a traumatic PA false
aneurysm caused by placement of a PA Swan-Ganz catheter. PA
Swan-Ganz catheters need to be operated with much caution,
especially in a patient who has a thoracic artery aneurysm.
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