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ABSTRACT

latrogenic complications may manifest in a variety of ways. We present the case of an 86-year-old woman who underwent a
percutaneous coronary intervention with a drug-eluting stent for non-ST-segment elevation myocardial infarction followed
by leadless pacemaker placement through a femoral approach. Her post-procedure course was complicated by new onset
high-output heart failure secondary to iatrogenic arteriovenous fistula formation, requiring covered stent placement.
(Level of Difficulty: Advanced.) (J Am Coll Cardiol Case Rep 2021;3:421-4) © 2021 The Authors. Published by Elsevier on
behalf of the American College of Cardiology Foundation. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).

HISTORY OF PRESENTATION heart rate, mild bibasilar crackles on pulmonary

auscultation, tenderness over the femoral access site

An 86-year-old woman with a recent percutaneous
coronary intervention (PCI) with a drug eluting stent
for a non-ST-segment elevation myocardial infarc-
tion, followed 2 days later by leadless pacemaker
placement for tachy-brady syndrome, both performed
through a right femoral access (arterial and venous,
respectively), presented 4 days after discharge from
the hospital with worsening dyspnea on exertion and
orthopnea. Her physical examination was significant
for jugular venous distention, an irregularly irregular

LEARNING OBJECTIVES

e To understand the potential complications of
femoral access.

e To consider iatrogenic complication in a pa-
tient with new heart failure post-procedure.

e To understand the role of arteriovenous
shunting in high-output heart failure.

with a bruit that spanned the entire cardiac cycle, and
1+ pitting edema to the midshin bilaterally with
intact peripheral pulses.

PAST MEDICAL HISTORY

The patient’s past medical history was notable
for hypertension, severe aortic stenosis post-transcatheter
aortic valve replacement, coronary artery disease with
recent non-ST-segment elevation myocardial infarction
post-PCI with a drug-eluting stent to the right posterior
descending artery, and tachy-brady syndrome after lead-
less pacemaker placement 4 days before presentation.

DIFFERENTIAL DIAGNOSIS

The differential diagnosis in this patient with

orthopnea and dyspnea on exertion following PCI and
pacemaker placement included complications of
myocardial infarction, mitral

including acute

From the ®Division of Cardiology, Department of Medicine, New York Presbyterian Hospital/Columbia University Irving Medical
Center, New York, New York, USA; and the ®Division of Cardiology, Department of Medicine, Brooklyn Methodist Hospital/ Weill

Cornell Medical, New York, New York, USA.

The authors attest they are in compliance with human studies committees and animal welfare regulations of the authors’
institutions and Food and Drug Administration guidelines, including patient consent where appropriate. For more information,

visit the Author Center.

Manuscript received September 10, 2020; revised manuscript received December 13, 2020, accepted December 22, 2020.

ISSN 2666-0849

https://doi.org/10.1016/j.jaccas.2020.12.031


http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.jaccas.2020.12.031
https://www.jacc.org/author-center
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jaccas.2020.12.031&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/

422 Zilinyi et al.

latrogenic AVF Causing Acute Heart Failure

ABBREVIATIONS
AND ACRONYMS

AVF = arteriovenous fistula

LVEF = left ventricular ejection

fraction

PCI = percutaneous coronary

intervention

PSA = pseudoaneurysm

SFA = superficial femoral

artery

SFV = superficial femoral vein

regurgitation, newly reduced left ventricular
ejection fraction (LVEF), free wall rupture
and tamponade, ventricular septal defect,
procedure-related complications including
arteriovenous fistula (AVF) and/or pseudoa-
neurysm (PSA) formation at the access site,
aortic dissection with consequent aortic
insufficiency, and myocardial perforation
complicated by pericardial effusion and
tamponade, as well as stress cardiomyopathy
and pulmonary embolism.

INVESTIGATIONS

The patient was admitted to the cardiology service
and underwent diuresis with intravenous furose-
mide. She underwent transthoracic echocardiogra-
phy, which revealed a newly reduced LVEF of 40%,
down from 55% 1 week earlier, without other signifi-
cant findings. Duplex ultrasound examination of the
right groin revealed a broad, short-neck 1.4 x 1.4 cm
PSA, as well as a superficial femoral artery (SFA)-to-
superficial femoral vein (SFV) fistula (Figure 1A). Out
of concern for high-grade shunting through this AVF,
the patient underwent hemodynamic assessment
with right-sided heart catheterization revealing a
cardiac output of 16 1/min. Her other hemodynamic
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values pre- and post-intervention are included in
Table 1.

MANAGEMENT

The patient was taken to the catheterization labora-
tory for angiography of the right femoral artery and
possible intervention from a left common femoral
approach. Angiography also demonstrated the PSA
and AVF (Figure 1B) distal to the common femoral
bifurcation such that a covered stent in the SFA
would seal both the PSA and the AVF. A 6 x 50 mm
polytetrafluoroethylene stent graft (Viabahn, W. L.
Gore & Associates, Wilmington, Delaware) was
deployed in the right SFA over a 0.018-inch wire,
resulting in closure of the PSA and AVF (Figures 1C
and 1D, Videos 1 to 3).

DISCUSSION

Vascular access site complications are common, and
they occur in up to 1.4% of PCIs (1). AVF is a known
but rare complication of vascular access, occurring in
up to 0.86% of cardiac catheterizations through a
femoral approach and in <0.03% through a radial
approach (2,3). Iatrogenic femoral AVFs tend to
not be hemodynamically significant and resolve

FIGURE 1 Features and Treatment of P

Fistula

ysm and Arteri

(A) Duplex ultrasound of the right groin revealing both a pseudoaneurysm (PSA) of the right superficial femoral artery (SFA) and color flow consistent with an
arteriovenous fistula between the superficial femoral artery and superficial femoral vein (SFV). (B) Angiography revealing flow in both the pseudoaneurysm and the
arteriovenous fistula. (C) Placement of a polytetrafluoroethylene-covered stent in the superficial femoral artery. (D) Angiography revealing successful sealing of both
the pseudoaneurysm and the arteriovenous fistula.
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spontaneously. Kelm et al. (2) found, in 10,271 pa-
tients undergoing PCI prospectively who were fol-
lowed up for 3 years, that femoral AVF occurred in
0.86% of patients, and 38% of iatrogenic femoral
AVFs self-resolved at 1 year. Additionally, no signs of
volume overload or limb ischemia were noted in
those patients with persistent AVFs beyond 1 year.
Although there are no society guidelines on man-
agement of specific vascular access site complica-
tions, iatrogenic AVFs are generally repaired only
when there is evidence of significant shunting
through the AVF that has hemodynamic
consequences.

PSAs are well-known and fairly common compli-
cations of vascular access
terventions; they occur in up to 3.8% of patients
undergoing PCI or cardiac catheterization (4). Many
PSAs can be managed conservatively either with
observation and serial duplex ultrasound scans or

in endovascular in-

with ultrasound-guided compression to aid in
thrombosis and resolution. Risk factors for PSA for-
mation include larger sheath size, puncture site
below the common femoral artery or vein, and age
>75 years, all of which are significant in this 86-year-
old woman who required 25-F access for placement of
her leadless pacemaker and a puncture site in the SFV
for the pacemaker procedure. Vascular access below
the common femoral artery or vein for vascular access
is associated with increased incidence of both PSA
and AVF (5). Ultrasound guidance for femoral access
has been shown to decrease vascular access site
complications, including PSA and AVF (6). Ultrasound
guidance was used for arterial access for the patient’s
coronary angiogram and PCI. However, at our insti-
tution, using ultrasound imaging for femoral venous
access for electrophysiology procedures is not the
local standard of care, as was the case in this patient.
Unfortunately, this can lead to venous access below
the common femoral vein with the attendant increase
in access site complications. Optimal management of
PSAs depends several patient-related and
anatomic considerations. Patients with a small
(<2 cm), stable PSA can generally be observed with
serial duplex ultrasound scans until resolution.
However, PSAs >2 cm in maximal diameter, with a
short neck width (<4 mm), occurring within 7 days of
femoral access, actively enlarging, or in a patient
requiring ongoing anticoagulation should be consid-
ered for more advanced interventions, which may
include ultrasound-guided compression, ultrasound-
guided thrombin injection, surgical

on

repair, or
covered stent placement (7). Ultrasound-guided

thrombin injection tends to be the intervention of
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TABLE 1 Hemodynamics Pre- and Post-Covered Stent Placement

Hemodynamics Pre-Procedure

Post-Procedure

Right atrial pressure 9 mm Hg
Pulmonary artery pressure 50/3 mm Hg
Mean pulmonary artery pressure 32 mm Hg
Systemic vascular resistance 355 dynes/s/cm™
Pulmonary capillary wedge pressure 22 mm Hg
Superior vena cava saturation 47%
Inferior vena cava saturation 88%
Pulmonary artery saturation 62%
Aortic saturation 94%
Cardiac output 16 l/min

5 mm Hg
46/16 mm Hg
27 mm Hg
800 dynes/s/cm™
19 mm Hg
61%

77%

61%

98%

7.5 l/min

choice for most PSAs requiring intervention given its
success rate of up to 97% and the low associated risk
profile (8).

In this patient with new onset symptomatic heart
failure with reduced ejection fraction and a hemo-
dynamic profile consistent with high-output heart
failure and both a PSA and an AVF, the decision was
made to place a covered stent to exclude both the PSA
and the AVF. This decision was made after confirming
abrogation of the PSA and AVF by balloon occlusion
of the right SFA (Video 4). As shown in Table 1, the
patient had immediate improvement in her hemo-
dynamics following placement of the covered stent.

The patient was seen in clinic 6 months post-
procedurally and was without clinical signs or
symptoms of heart failure. Repeat transthoracic
echocardiography revealed return to her baseline
LVEF of 55%, and repeat duplex ultrasound exami-
nation of the right groin revealed a patent SFA
without PSA or communication with the SFV.

Vascular access site complications may have serious
short- and long-term consequences. Heart failure is a
rare presentation of an iatrogenic complication of
vascular access, but it always warrants further
investigation. In the setting of a diagnosis of high-
output heart failure, arteriovenous shunting should
always be considered. Although most iatrogenic AVFs
may be managed conservatively, a select group of
patients with a hemodynamically significant shunt
should be considered for closure of their AVF.
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