BRIEF REPORT

Thoracic Aortic Injuries Following Intra-Aortic
Balloon Pump Placement: A Retrospective

Case Series

OBIJECTIVES: Thoracic aortic injuries from intra-aortic balloon pump (IABP) are
rare, and no publications exist in the context of patients awaiting heart transplan-
tation. We present a single-institution case series involving five patients out of
107 who sustained thoracic aortic injuries following IABP placement awaiting
heart transplantation. The goal of this study is to describe the characteristics of
patients, presenting symptoms, treatment and the impact of these injuries on their
suitability for transplantation.

DESIGN: Retrospective, single-institution study through chart review of five
patients with known thoracic aortic injuries following IABP placement awaiting
heart transplant.

SETTING: Tertiary care academic teaching hospital with all patients requiring
cardiac ICU admission.

PATIENTS: All five patients were diagnosed with advanced heart failure awaiting
heart transplantation.

INTERVENTIONS: Each patient had an IABP placed while awaiting transplant.

MEASUREMENTS AND MAIN RESULTS: Five patients (4.6%) out of a total
of 107 supported with IABP awaiting heart transplantation were identified with
thoracic aortic injury. Three underwent transplantation and subsequently received
thoracic endovascular aortic repair, and they are doing well with a mean follow-up
of 6 months. One patient died acutely and the other did not require intervention.

CONCLUSIONS: IABP-related aortic injuries may be more common in patients
awaiting transplantation and that endovascular therapy is a suitable treatment mo-
dality with no immediate impact on transplantation outcomes. Pooled data from
multiple centers may help identify patients risk profile to potentially design an al-
gorithm that can more quickly identify these injuries.

KEY WORDS: aorta; heart failure; heart transplantation; intra-aortic balloon
pumping; thoracic endovascular aortic repair

he intra-aortic balloon pump (IABP) is the most common mechanical

circulatory support device in use, owing to its wide availability, rela-

tive ease of deployment and a lower rate of complications (1). Since
the heart allocation policy changes made in 2018, the prevalence of IABP
implantation, which elevates the patient’s status to two, has tripled (2). Prior
to the policy change, the reported rates of vascular complications with IABP,
such as limb ischemia, femoral artery pseudoaneurysm, hematoma, hemor-
rhage, and mesenteric ischemia, ranged from 1% to 30% (3). Injuries to the
aorta such as aortic rupture, aortic dissection, pseudoaneurysm, and intra-
mural hematoma from IABP are rare. In a series of over five hundred patients
with IABP support, only two patients developed aortic dissection (4). At our
institution, five patients awaiting heart transplantation supported with IABP
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Question: This study addresses several clinical
questions, including how common thoracic aortic
injuries occur following IABP placement, the char-
acteristics of these patients, and how their trans-
plant suitability was impacted.

Findings: This study was a single-institution ret-
rospective chart review of five patients who were
known to have sustained a thoracic aortic injury
following IABP placement while awaiting heart
transplant. These five patients represent a 4.6%
prevalence of injury. Three patients successfully
underwent transplant and thoracic endovascular
aortic repair and are doing well with mean fol-
low-up of 6 months.

Meaning: |IABP-related aortic injuries may be
more common in patients awaiting transplanta-
tion and that endovascular therapy appears to be
a suitable treatment modality with no immediate
impact on transplant outcomes.

. J

developed an aortic injury. We describe here the char-
acteristics of these patients, presenting symptoms, di-
agnosis, treatment and their ability to proceed with
heart transplantation.

METHODS

This study was conducted in accordance with the eth-
ical standards of the responsible committee on human
experimentation and with the Helsinki Declaration
of 1975. This study was approved by the Virginia
Commonwealth  University Institutional Review
Board (IRB) and was granted a waiver for informed
consent to collect and review the data. IRB Number:
HM?20025328 Approved October 25, 2022, intra-aortic
balloon-related vascular injury.

From June 2019 to June 2022, 107 patients sup-
ported with IABP were listed for heart transplantation.
Five out of these 107 patients (4.6%) developed tho-
racic aortic injuries from IABP use and are the focus
of this report. All patients supported with IABP were
admitted to the cardiac ICU for management of car-
diogenic shock refractory to medical management.
Each patient had undergone a left heart catheterization
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prior to index hospital admission without evidence of
aortic injury. A summary of the patient characteristics
is provided in Table 1.

RESULTS

The average duration of IABP for the five patients
was 13.5+ 10 days. Two patients complained of chest
discomfort; a third patient had a radial pulse exam-
ination change prompting further evaluation. The
remaining two patients had no specific complaints
but had laboratory findings that prompted im-
aging. The mean duration between the initial sign
or symptom to diagnosis was 1.5 days. One patient
who presented acutely with chest pain suffered per-
icardial tamponade secondary to retrograde type A
aortic dissection rupture and died. Another patient
had a descending aortic intramural hematoma that
was monitored and did not require any intervention.
Three of the five patients had aortic pseudoaneurysms
located at the distal aortic arch, the anterior surface of
the aortic arch, and the proximal descending thoracic
aorta. They underwent thoracic endovascular aortic
repair (TEVAR) within 2 weeks of diagnosis (mean
time from diagnosis to TEVAR of 10 +3.201 d). Three
of the five patients received heart transplantation. In
two of these patients, the aortic injury was identified
after the transplantation. Patients who underwent
heart transplantation and were treated with TEVAR
are alive and doing well with a mean follow-up of
6 months.

DISCUSSION

As aresult of the changes to the heart transplant allo-
cation system many patients are supported with JABP
for a longer duration awaiting heart transplantation.
The average duration of IABP support in our institu-
tion for patients not listed for heart transplantation
is 4.5 days, compared with 13.5 days in our study co-
hort. While the reported prevalence of aortic injury
from IABP in the literature is very low, it may relate to
the shorter duration of support. Very limited data are
available on the prevalence of aortic injury in patients
supported with IABP awaiting heart transplanta-
tion. We report several key findings, acknowledging
the low sample size of patients. First, since not all
patients supported with IABP undergo surveillance
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Figure 1. Pre- and post-thoracic endovascular aortic repair (TEVAR) angiogram of a patient. On the left aortogram shows significant
aortic arch pseudoaneurysm. The image on the right shows resolution of pseudoaneurysm following TEVAR procedure.

CT angiograms, the prevalence of aortic injury in the
subset of patients awaiting heart transplantation is
likely higher than reported here and, in the literature.
Second, patients with injuries to the thoracic aorta
following IABP placement are not always sympto-
matic. Third, more common CT scan finding in these
patients with injury is pseudo aneurysm. Last, endo-
vascular treatment is effective.

In this study, two patients had multiple IABPs
placed from different sites due to position related de-
vice malfunction. Since these patients had no symp-
toms, it was difficult to ascertain from which access
site the patient developed IABP-related injury. Three
of the five patients underwent orthotopic heart trans-
plantation. In one patient, the injury was identified
the same day a heart became available for transplan-
tation. Given the time constraints around the heart
donor condition, the transplantation was done first
then the TEVAR was performed. In the remaining
two patients, the diagnosis was established on average
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9+4 days after transplantation. A follow-up CT scan
in the three patients who underwent TEVAR showed
resolution of the aortic injury (Fig. 1).

CONCLUSIONS

Due to the small number of patients, we could not
identify a specific risk profile for the development of
aortic injury. As most of these patients were asympto-
matic, developing a screening tool to identify higher-
risk patients who may need routine post-placement
CT imaging could prove beneficial. Pooling data from
multiple institutions in the future will be important to
facilitate this. Ultimately, the aim will be to identify
patients at higher risk for these types of injuries and
have a clinical framework in place to better identify the
injury, address it, and allow for safe transplantation.
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