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Background A comprehensive literature review did not reveal any published cases describing management
strategies for a thoracic drain accidentally placed within an aneurysm sac.

Summary  An 85-year-old male with extensive medical history, including a 7.9 cm extent I thoracoabdominal
aortic aneurysm (TAAA), presented to a referring hospital with dyspnea. A 7-French pigtail catheter
was placed under computed tomography (CT) guidance through a posterior approach to drain a
newly identified large left sided pleural effusion. Upon placement, the patient became hypotensive
and there was immediate blood return from the catheter. The catheter was found to have been placed
in the aneurysm sac. The catheter was clamped and secured before transfer to our institution, where
he underwent a thin-slice computed tomography angiography (CTA) of the chest for preoperative
planning and then removal of the thoracic drain, without aneurysm repair, in the hybrid operating
room. The patient’s postoperative course was uneventful from a vascular perspective.

Conclusion  Iatrogenic aneurysm sac disruption does not always result in aneurysm rupture. Removal of such
a misplaced catheter requires preoperative planning with imaging studies as well as intraoperative
preparedness and coordination between the surgical and anesthesia teams in the event of loss of
containment and the need for emergent aortic repair.
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Case Description

The patient is an 85-year-old male with a 7.9 cm extent I
TAAA for which only open repair had been proposed. He
and his family had elected against repair due to the sever-
ity of his many comorbid conditions and the high risk of
the operation. His medical history is also significant for
mild dementia, coronary artery disease, oxygen-dependent
chronic obstructive pulmonary disease, recent pulmonary
embolism (on rivaroxaban), and marginal zone lympho-
ma with mediastinal spread treated with palliative chemo-
therapy and radiation that was completed two weeks prior
to the patient’s presentation to the referring hospital with
dyspnea. Additionally, he had just completed antibiotic
therapy for pneumonia and was found to have a fungal
urinary tract infection at admission to the referring institu-
tion. Chest X ray (Figure 1) revealed a large left sided pleu-
ral effusion, presumed to be either malignant or parapneu-
monic, for which a 7-French pleural pigtail catheter was
placed through a posterior approach under CT guidance.

Figure 1. Left sided pleural effusion visible on chest radiograph

Upon placement, there was immediate brisk and bright
red blood return from the catheter as well as transient
hypotension that responded to a saline bolus. The cath-
eter was clamped, and a post-procedure non-contrasted
CT of the chest confirmed catheter placement within the
aneurysm sac of his known TAAA. The patient remained
hemodynamically stable after the initial transient drop in
blood pressure and was transferred emergently to our insti-
tution. A 1 mm slice CTA was obtained for better anatom-
ical detail, three-dimensional reconstruction, and center-
line measurements in the event that aortic repair would be

required (Figure 2 and Figure 3). At the site of chest wall
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entry, the aneurysm sac was immediately adjacent to the
posterior chest wall. The catheter was primarily traversing
organized, mural thrombus, but the curved distal tip was
just within the patent lumen.

Figure 2. Axial CT angiogram chest demonstrating pigtail catheter visible
in TAA sac with no active extravasation of contrast. Arrow indicates
catheter.

Figure 3. 3-dimensional reconstruction of CTA in coronal and oblique
views demonstrating the catheter within the TAAA
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Open repair was likely prohibitively risky and the patient
and his family did not provide consent for that operation.
Endovascular aneurysm repair was possible, but not ide-
al due to active infection. The planned proximal landing
zone required coverage of the left subclavian artery. The
distal landing zone was planned for just above the celiac
artery where the aorta was still clearly diseased, but not
so dilated that we could not obtain a seal. There was also
a discussion about the role of a closure device, although
this was abandoned given the thick mural thrombus and
very short distance between the outer wall of the aorta and
the patient’s skin. We also decided against obtaining wire
access through the pigtail catheter in order to place a plug
or coil within the mural thrombus for fear that this manip-
ulation may, in fact, enlarge the defect in the mural throm-
bus without providing much benefit.

The patient was taken to the hybrid operating room for cath-
eter removal and possible endovascular aneurysm repair.
Notably, he was becoming hypotensive prior to entering
the operating room, with blood pressures decreasing from
the 130/80s range to 100/50s range during induction of
anesthesia; small boluses of phenylephrine, norepineph-
rine, and 500ml of albumin bolus were required to main-
tain blood pressures of 100/50. The patient was positioned
supine with the left chest bumped up into semi-decubitus
position to allow visualization of the catheter as it exited
the posterolateral chest. At this time, the patient became
hypotensive again to 80/40. The left chest, abdomen, and
bilateral groins were prepped into the sterile field. With
ultrasound guidance, the right common femoral artery was
accessed and a 5-French sheath placed. Over a guidewire,
a pigtail catheter was advanced into the aortic arch. An
aortogram (Figure 4) was obtained and ruled out aortic
rupture as the cause of the hypotension.

With continued fluid resuscitation, blood pressures nor-
malized over the duration of the operation and vasoactive
medications were no longer needed. Then, the left com-
mon femoral artery was accessed and a double curved
Lunderquist wire was placed into the ascending aorta in
preparation for possible emergent stent graft deployment.

The pleural catheter was then removed by gently pulling
it out of the chest. No wire access via the catheter was
obtained. An aortogram was repeated immediately and five
minutes after removal. Neither demonstrated any evidence
of contrast extravasation. There was successful removal of
the malpositioned pleural pigtail catheter with no adverse
events and no need for endovascular stent deployment for
aneurysm exclusion. The patient remained hemodynami-
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Figure 4. Intra-operative aortogram demonstrating aneurysmal
degeneration of the thoracic aorta without evidence of rupture

cally stable during catheter removal and subsequent aorto-
grams. Percutaneous closure devices were used in bilateral
groins. The patient was extubated and returned to the crit-
ical care unit postoperatively.

Postoperative CTA of the chest was obtained 72 hours lat-
er, which also demonstrated no extravasation of contrast or
pseudoaneurysm formation at the site of iatrogenic aortic
injury.

Discussion

The incidence of pleural catheter placement into a TAAA
sac, or other similar iatrogenic injuries, is unknown. A
comprehensive literature review reveals no case reports of
this occurrence; however, there are reports of pleural cath-
eter placement with injury to other smaller vessels (inter-
costal vessels)." There are also numerous studies outlining
the benefits of image guided pleural catheter placement as
one way to decrease complications associated with cath-
eter placement, but none report catheter placement into
an aortic aneurysm.”® Accidental placement of a pleural
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catheter into an aneurysm is not one of the many described
potential complications of pigtail catheter insertion.”!!

Since there are not any comparable cases in the literature,
there were no defined guidelines for management. Anec-
dotal stories of similar cases resulted in thoracotomy, cath-
eter removal under direct visualization and primary aortic
repair; however, the risk of that approach in this chronical-
ly ill patient with complex aortic disease outweighed the
benefit. Discussion prior to intervention stressed the need
for a plan in the event of hemodynamic instability and
aortic rupture during catheter removal. We did entertain
various options, including deployment of a closure device,
coiling or injection of gelfoam along the catheter tract,
thoracic endograft placement prior to removal of the cath-
eter, and thoracotomy with removal of the catheter under
direct visualization. The decision was made to attempt
catheter removal without aortic repair due to poor candi-
dacy for open repair and the risk of placing an endograft
in the presence of active infections. However, in the event
of rupture, an endograft would be placed despite possi-
ble long term risks. For this reason, prior to proceeding to
the operating room, CTA endovascular protocol was per-
formed and 3-dimensional aortic reconstruction software
was used to prepare for the possible need for emergent stent
graft deployment. Additionally, all equipment, including a
Coda balloon for aortic occlusion and the appropriately
sized thoracic endograft, were immediately available in the
operating room.

Conclusion

As previously stated, there are no reported cases involv-
ing a malpositioned pleural pigtail catheter located in a
TAAA. This case highlights the need for preparedness in
the setting of uncertainty when proceeding to the oper-
ating room. Since catheter removal is not optional, pre-
operative planning for an aortic rupture is paramount in
preparing for the intervention. Readiness for endovascular
control and repair, and in some cases open repair, is key.
Luckily, in this case, there was no need for intervention as
the patient remained hemodynamically stable during cath-
eter removal. This case, however, highlights the need to be
prepared for the worst possible outcome, but also demon-
strates that major aortic intervention is not required for all
iatrogenic aortic injuries
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Lessons Learned

Pleural pigtail catheter inadvertently placed into a TAAA
is an infrequent complication, but one with possibly fatal
consequences. If the patient is hemodynamically stable,
preoperative imaging, such as CTA is useful in planning
for catheter removal. Transfer to a center with advanced
vascular surgery capability is also advisable as a precau-
tionary measure. Preparedness for possible endovascular or
open repair of the aneurysm upon intraoperative catheter
removal is of the utmost importance, but may not be nec-
essary.
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