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The use of an intra-aortic balloon pump (IABP) in patients with advanced heart failure can provide interim me-
chanical support as a bridge to further treatment, including cardiac transplantation. The femoral artery, axil-
lary artery, and subclavian artery are the main approaches to IABP catheter placement. A case is reported of
the use of a left external iliac artery approach to IABP catheter placement using a subcutaneous channel in a
patient with chronic heart failure.

A 67-year-old woman presented with a history of heart failure. She had New York Heart Association (NYHA)
Functional Class IV symptoms. The patient had a history of chronic heart failure due to dilated cardiomyopathy
with a left ventricular ejection fraction of 25%, severe mitral regurgitation, paroxysmal atrial fibrillation, and
hypothyroidism. Immediate pharmacological treatment began, and an IABP catheter was initially inserted us-
ing femoral artery access. During 115 days of hospital treatment, several unsuccessful attempts were made to
remove the IABP catheter. Due to prolonged patient immobility, the IABP catheter access was changed from
the femoral artery to the external iliac artery. A prosthetic Dacron graft and a subcutaneous channel were used.
Optimal pharmacotherapy commenced, and the patient underwent rehabilitation and mobilization with sig-
nificant improvement in cardiac function. At 195 days after changing the IABP catheter access, the patient un-
derwent successful heart transplantation.

This report demonstrated that in a patient with chronic heart failure requiring long-term femoral IABP cath-
eter placement, an external iliac artery approach using a subcutaneous channel provided a bridge to cardiac
transplantation.

Heart Failure ¢ Intra-Aortic Balloon Pumping ¢ Retroperitoneal Space
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Background

Patients with end-stage heart failure who have symptoms at
rest may not respond to medical therapy [1,2]. However, this
patient group requires sufficient circulatory support as a bridge
to their definitive treatment, which may include cardiac trans-
plantation. The intra-aortic balloon pump (IABP) is a tempo-
rary percutaneous assist device that provides internal counter-
pulsation, with femoral artery access being the most commonly
used approach for catheter insertion. However, although the use
of an IABP can be effective, transfemoral access can result in
complications, including restrictions on patient mobility [3-5].
Alternative access may be by the axillary or subclavian artery
to permit mobilization.

A new approach can be used with access by the external il-
iac artery and a subcutaneous pocket, that involves the left
retroperitoneal space to the right lower quadrant of the ab-
domen. This new approach ensures that both the upper and
lower limbs are free, and the patient may perform a full range
of movements during rehabilitation. This report is of a case
that demonstrated the use of an external iliac artery approach
to IABP catheter placement using a subcutaneous channel in
a patient with chronic heart failure, which was used success-
fully as a bridge to cardiac transplantation.

Case Report

Presentation and initial treatment

A 67-year-old woman presented to the Institute of Cardiology,
Warsaw, Poland, in June 2016 with a three-week history of
increasing heart failure. The patient had New York Heart
Association (NYHA) Functional Class IV symptoms that included
dyspnea, weakness, and weight gain. The patient had a his-
tory of chronic heart failure due to dilated cardiomyopathy.
She had a left ventricular ejection fraction (LVEF) of 25% and
severe mitral regurgitation. In 2015, she was diagnosed with
paroxysmal atrial fibrillation and hypothyroidism. She had been
previously treated using the Mitralign percutaneous annulo-
plasty system (Mitralign Inc., Tewksbury MA, USA) for mitral
regurgitation. She had also previously been treated with a car-
diac resynchronization therapy device (CRT-D). However, she
suffered recurrent pulmonary edema with episodes of pulmo-
nary hypertension and required intubation and ventilation. The
patient was admitted to the Intensive Care Cardiac Therapy
Clinic for immediate medical treatment. An IABP with cathe-
ter access through a femoral artery was initially used. At this
stage, because she had severe pulmonary hypertension, this
was considered to be a contraindication for heart transplan-
tation. During 115 days of hospital stay, the patient suffered
from immobility associated with the siting of the IABP catheter.
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In December 2016, following several unsuccessful attempts to
remove the femoral artery IABP catheter, a decision was made
to change the IABP access from the femoral artery to the ex-
ternal iliac artery. Following re-siting the IABP catheter, the aim
was to combine optimal pharmacological management with
active and passive physical rehabilitation.

A four-stage approach using the external iliac artery for
IABP catheter placement

An innovative technique has recently been developed at our
institution to address the problems resulting from long-term
femoral IABP placement. The patient was informed about this
new procedure and signed written informed consent for this
treatment. The left external iliac artery was used for IABP cath-
eter insertion and included an 8 mm diameter Gelsoft pros-
thetic conduit (Vascutek, Inchinnan, Scotland, UK). A bevelled
8 mm Dacron graft was anastomosed end-to-side to the ar-
tery with a 5-0 polypropylene suture. The catheter was subcu-
taneously removed from the left retroperitoneal space to the
right lower quadrant of the abdomen (Figure 1). No complica-
tions occurred during the procedure.

The procedure developed at our institution included four main
stages. Stage 1 began with a longitudinal lower left quadrant
incision from the lower rib arch to the superior portion of the
inguinal ligament. The skin, subcutaneous tissue, and mus-
cles were incised to the peritoneal membrane to expose the
external iliac artery. Using retractors, the intra-abdominal or-
gans were moved medially to expose the iliac arteries. A side-
to-end anastomosis was performed between the external il-
iac artery and the prosthetic graft. Stage 2 of the procedure
involved a 1 cm incision in the right sight of the abdomen,
5-6 cm from the umbilicus, and 2 cm below it. A tunnel was
created in the subcutaneous plane from the right side of the
abdomen to the left side. Stage 3 of the procedure included
advancing the proximal part of the IABP catheter from the
right side of the abdomen through the subcutaneous tunnel
to the left side. The catheter was placed in the descending tho-
racic aorta through the prosthetic graft, iliac artery, and aorta.
The catheter was tied and sealed at the connection site with
the graft using a prolene 2-0 suture. Stage 4 of the procedure
included the closure of the retroperitoneal wound. The use of
the vascular conduit allowed relative ease of removal of the
IABP from a small incision in the lower left quadrant of the
abdomen, which was closed with two stitches.

Patient outcome and follow-up

Following the IABP procedure, the patient was allowed to sit,
stand, and ambulate with assistance and no neurological com-
plications occurred. There were no episodes of sepsis-related
to the insertion site. Following transiliac IABP, the patient had
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Figure 1. Intra-aortic balloon pump (IABP) catheter insertion
using a novel left external iliac artery approach and
a subcutaneous channel in a 67-year-old woman with
chronic heart failure due to dilated cardiomyopathy.
The catheter was removed subcutaneously from the
left retroperitoneal space to the right lower quadrant
of the abdomen. 1. The insertion of the intra-aortic
balloon pump (IABP) catheter in the external iliac artery.
2. The subcutaneous pocket from left retroperitoneal
space to the right lower quadrant of the abdomen.
3. The external part of the IABP device. Yellow indicates
the Dacron conduit. The dressing on the patient’s
left side indicates the retroperitoneal surgical access.
The dressing on the patient’s right side indicates the
external approach and exit of the IABP device.

reduced serum levels of creatinine and total bilirubin. The pa-
tient had no limb ischemia during IABP counter-pulsation.
The improvements noted during physiotherapy included walk-
ing for 290 meters during a six-minute walk test. The patient
had significant improvement in cardiac function with reduced
pulmonary hypertension and reduced pulmonary vascular re-
sistance. By 195 days after changing the IABP access, the pa-
tient underwent successful cardiac transplantation.

Discussion

The use of the intra-aortic balloon pump (IABP) catheter using
femoral artery access was first described by Moulopoulos et al.
in 1962 and has been used ever since as a bridge to therapy
in patients with cardiogenic shock and advanced heart fail-
ure [6,7]. To our knowledge, this case is the first to demon-
strate a new approach to IABP placement using the left iliac
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common artery and a long subcutaneous channel. As this case
showed, the method served as a bridge to cardiac transplan-
tation in a severely ill patient and preserved patient mobility
while awaiting a heart. donation. This technique has advan-
tages over the axillary, subclavian, or femoral artery approach,
and also the transthoracic approach.

Using this novel approach to IABP catheter siting, this case
showed that there were no complications and the procedure
acted as an effective bridge to successful cardiac transplan-
tation. This technique was used without prior animal model
studies and was developed based on the experience of vascu-
lar surgeons who were experienced in a variety of cardiovas-
cular surgical interventions. The key advantage of this novel
approach was that in the patient awaiting heart transplan-
tation, this arterial access site did not limit physical activity
and the risk of infectious or septic complications was mini-
mized [8,9]. The final removal of the catheter was a minimally
invasive procedure under local anesthesia.

A different solution to the problem of mobilization for pa-
tients with heart failure is the use of transthoracic access [10].
Extended transthoracic IABP ensures hemodynamic and end-
organ support, enabling early mobility and physical rehabili-
tation. However, the use of transthoracic access is associated
with complications [4,10,11]. This report is of a patient with
end-stage heart failure who was successfully supported using
transiliac artery IABP as a bridge to heart transplant. Following
IABP, the patient had reduced serum levels of creatinine and
total bilirubin, indicating improved renal and hepatic function,
which were consistent with the findings from previous reports
describing extended femoral, axillary, or subclavian artery IABP
placement [12,13]. In this report, the patient benefitted from
early postoperative support, which was also consistent with
the findings from reports describing extended femoral, axil-
lary, or subclavian artery IABP placement [12,13].

Previous studies have shown that the left axillary or subcla-
vian artery is the preferred site for prolonged IABP catheter-
ization support for safety reasons, to minimize the risk of
stroke [12,13]. Because many cardiac patients also have au-
tomated, implantable cardioversion defibrillator pockets that
may add to the technical challenges of IABP implantation, the
innovative technique described in this report was unlikely to
affect the use of this device.

Importantly, when compared with the femoral approach, there
were no ischemic complications [2-5]. Also, the femoral, axil-
lary, and subclavian artery approach can be associated with
complications of infection when used as a bridge to orthotopic
heart transplantation, particularly in the context of the use of
prolonged femoral IABP. This case was not associated with in-
fection, although only one case is described. Notably, there is
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a relatively low prevalence of reported infections associated
with transthoracic IABP placement, which indicates that this
complication can vary with the methods used [4,5,11]. The fem-
oral or axillary approach for IABP are associated with limita-
tions of patient mobility that may require adjustments [2,3,14],
Also, there is a tendency to use a closing device to seal arte-
rial puncture sites. However, in this case, the arterial approach
was closed under local anesthesia, the IABP system was re-
moved, and suturing was performed at the site of the pros-
thesis anastomosis with the iliac artery.

In this case, a single IABP was inserted via the iliac artery,
which was tailored to the needs of the patient. From the ex-
perience of this center, this new approach is recommended
for patients with severe stenosis or occlusion in the periph-
eral arteries of the lower and upper limbs. In this case, reha-
bilitation treatment was successfully undertaken with a mini-
mized risk of complications to prepare the patient for cardiac
transplantation [4,15,16]. The mortality rate for patients with
end-stage heart failure who require treatment with an IABP
remains high [17]. When use of the IABP is compared with
extracorporeal membrane oxygenation (ECMO), the vascular
approach is a more effective bridge to transplantation, even
though both methods have complications, including infection.
However, patients who undergo treatment with an IABP have
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a greater chance of at least minimal mobility. Because main-
taining physical activity is of paramount importance in survival
and fitness for cardiac transplantation, this novel procedure
was shown to act as an effective bridge to cardiac transplan-
tation in this patient. Currently, the patient maintains good
clinical progress at follow-up.

Conclusions

A case is reported of the use of a novel left external iliac artery
approach to intra-aortic balloon pump (IABP) catheter place-
ment using a subcutaneous channel in a 67-year-old woman
with chronic heart failure. This report demonstrated that in
a patient with chronic heart failure requiring long-term IABP
catheter placement, an external iliac artery approach using
a subcutaneous channel provided a bridge to cardiac trans-
plantation. The advantage of this novel method was that the
use of the lower limbs allowed early mobilization and reha-
bilitation of this patient in preparation for cardiac transplan-
tation. However, there have been no clinical studies on this
novel approach, including no controlled studies. The opinion
of the authors is based on their experience and the report of
this single case.

9. Ozen Y, Aksut M, Cekmecelioglu D et al: Intra-aortic balloon pump experi-
ence: A single center study comparing with and without sheath insertion.
J Cardiovasc Thorac Res, 2018; 10(3): 144-48

10. Naqvi SY, Salama IG, Yoruk A et al: Ambulatory intra aortic balloon pump
in advanced heart failure. Card Fail Rev, 2018; 4(1): 43-45

11. Jannati M, Attar A: Intra-aortic balloon pump postcardiac surgery: A liter-
ature review. ) Res Med Sci, 2019; 24: 6.

12. Estep JD, Cordero-Reyes AM, Bhimaraj A et al: Percutaneous placement of
an intra-aortic balloon pump in the left axillary/subclavian position pro-
vides safe, ambulatory long-term support as bridge to heart transplanta-
tion. JACC Heart Fail, 2013; 1(5): 382-88

13. Tanaka A, Tuladhar SM, Onsager D et al: The subclavian intraaortic balloon
pump: A compelling bridge device for advanced heart failure. Ann Thorac
Surg, 2015; 100(6): 2151-57

14. Jiang X, Zhu Z, Ye M et al: Clinical application of intra-aortic balloon pump

in patients with cardiogenic shock during the perioperative period of car-
diac surgery. Exp Ther Med, 2017; 13(5): 1741-48

15. Werdan K, Gielen S, Ebelt H et al: Mechanical circulatory support in cardio-
genic shock. Eur Heart J, 2014; 35(3): 156-67

16. Cheng R, Hachamovitch R, Makkar R et al: Lack of survival benefit found
with use of intraaortic balloon pump in extracorporeal membrane oxy-
genation: A pooled experience of 1517 patients. J Invasive Cardiol, 2015;
27(10): 453-58

17. Hayiroglu Mi, Canga Y, Yildinmtiirk O et al: Clinical characteristics and out-
comes of acute coronary syndrome patients with intra-aortic balloon pump
inserted in intensive cardiac care unit of a tertiary clinic. Turk Kardiyol Dern
Ars, 2018; 46(1): 10-17

Indexed in:  [PMC] [PubMed] [Emerging Sources Citation Index (ESCI)]
[Web of Science by Clarivate]




