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Abstract

Iatrogenic femoral pseudoaneurysms are a rare complication of transfemoral vascular access. We present
a case of a 65-year-old woman with a mechanical mitral valve requiring warfarin, who developed a femoral
pseudoaneurysm four days after cardiac catheterization with femoral access. The patient developed a 17 x 10
x 17 cm rectus sheath hematoma and was treated with ultrasound-guided thrombin injection. Anticoagulation
was held for three days while the patient was monitored for further bleeding and later restarted based on shared
decision-making, given the risk of valve thrombosis. There are few guidelines regarding the re-initiation of
anticoagulation in high-risk bleeding patients with mechanical mitral valves. Non-invasive coronary computed
tomography angiography should be considered in patients on anticoagulation who require non-emergent cardiac
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ischemic evaluation.

Background

Femoral artery Pseudoaneurysm (PSA) is the most
common post-catheterization complication seen after
transfemoral vascular access. The incidence of post-
procedure PSA ranges from 0.02% to 9%; however, a value
of 0.2% was proposed by the Society of Cardiovascular
and Interventional Radiology as an acceptable rate of
occurrence for iatrogenic PSAs [1,2]. PSAs develop because
of blood extravasation beyond the arterial wall layers into
the surrounding tissue, forming a localized hematoma. The
wall of the PSA is composed of a fibrous pseudo-capsule that
develops and limits further extravasation. Risk factors such
as anticoagulation, puncture method, arterial calcification,
sheath size = 7F, superior femoral or deep femoral artery
puncture, hypertension, and insufficient compression after
catheter removal contribute to post-catheterization PSAs
[3]- A femoral PSA may be identified on physical exam by a
palpable thrill, bruit, lower extremity edema, and palpable
mass. The physical burden of the PSA and hematoma on
nearby neurovascular structures can lead to complications,
including pain, skin ischemia and necrosis, neuropathy, distal
embolization, and aneurysm rupture [1].
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In this scenario, we explore a case that involved the
developmentofaniatrogenicfemoral artery pseudoaneurysm
and rectus sheath hematoma after cardiac catheterization
in a patient with a mechanical mitral valve requiring
anticoagulation with warfarin. Additionally, this report
discusses challenges in managing PSA when complicated by
the presence of a mechanical mitral valve requiring continued
anticoagulation.

Case report

A 65-year-old woman with a history of coronary
artery bypass grafting for severe coronary artery disease,
mechanical mitral valve replacement on warfarin, persistent
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atrial fibrillation, and heart failure with reduced ejection
fraction, presented with a two-day history of increased
urination, fever, and bilateral flank pain. She was admitted for
urosepsis and treated with intravenous fluids, vancomycin,
and cefepime. Vancomycin was discontinued after blood
cultures grew no bacteria at 48 hours and cefepime was
continued for a total 5-day course. On day two of admission,
her high sensitivity troponin increased from 24 ng/L to
1509 ng/L with EKG changes significant for atrial fibrillation
with rapid ventricular response with a previously known
left bundle branch block. There were no ST elevations or T
wave inversions. Given her history of coronary artery disease
and high suspicion of acute coronary syndrome, warfarin
was transitioned to heparin, and she underwent cardiac
catheterization via a right femoral access under ultrasound
guidance. The Heparin drip was discontinued immediately
before patient transportation for the catheterization. Right
radial access was initially attempted but was unsuccessful
due to radial artery vasospasm. Angiography showed no
obstructive Coronary Artery Disease (CAD) and normal right
heart pressure. Post-catheterization, the femoral access site
was dressed with gauze and Tegaderm. Given the lack of
CAD, troponin elevation was attributed to demand ischemia
in the setting of sepsis. Four days post-catheterization, she
developed new right lower quadrant pain and hypotension.
Later the same day, the on-call team was notified that the
hematoma in the right lower quadrant noted on ultrasound
was rapidly expanding. Upon confirmation, the heparin
was immediately discontinued, and the patient was
upgraded to the medical intensive care unit. Initial computed
tomography ofthe abdomen and pelvis (CTAP) was significant
for a large right rectus sheath hematoma measuring 17 x 10
x 17 cm with concern for active extravasation from the right
inferior epigastric artery. Subsequently, a right iliofemoral
angiogram was performed for further characterization of
the bleeding source and demonstrated a right Common
Femoral Artery (CFA) hemorrhage into a PSA, not an
inferior epigastric artery hemorrhage (Figure 1). The patient
received Ultrasound-Guided Thrombin Injection (UGTI) with
300 units of thrombin injected into the right CFA PSA sac and

closer to the neck with successful thrombosis and no further
color flow within the PSA on repeat imaging. Heparin was re-
started on day three, post-hematoma onset, after an in-depth
risk-benefit discussion with the family. Bridge to warfarin
was started on day ten post-hematoma onset after ensuring
hematoma stabilization, hemoglobin stability, and no signs
of skin ischemia or necrosis. 19 days after initial hematoma
onset, a CTAP demonstrated the rectus sheath hematoma
measuring 11.4 x 18.5 x 22.2 cm (Figure 2). The patient
was discharged to an acute inpatient rehab facility and was
later discharged from rehab after 14 days. Two months
after the initial hematoma onset, an outpatient monitoring
ultrasound was performed and showed a well-circumscribed
heterogeneously hypoechoic structure measuring 15.5 x 14.0
x10.5 cm. The patient had no further occurrences of bleeding.

Discussion

Arterial duplex ultrasound is the first-line imaging
modality for assessing arterial blood flow within the PSA
using color Doppler [4]. Color flow within the pseudocapsule
demonstrates a bidirectional blood flow pattern known as a

Figure 2: Computed tomography of the abdomen and pelvis with contrast
showing coronal view of the rectus sheath hematoma measuring approximately
11.4x 18.5 x 22.2 cm 19 days post-onset.

Figure 1: Two-dimensional ultrasound representation of the femoral artery pseudoaneurysm in our 65-year-old patient. A) PSA sac (red arrow) and neck (white arrow) without
color flow. B) PSA sac and neck with color flow showing inflow at the neck. C) Waveform showing bidirectional flow in the PSA (yellow double-sided arrow).
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‘yvin-yang sign’ characteristic of PSAs and larger aneurysms.
Iatrogenic PSA typically develops within 24 hours post-
procedure; however, it may still occur up to 7 to 10 days
after the inciting event. Regardless, they should be treated
emergently, especially when presenting with hemodynamic
instability and arapidly evolving hematoma, as was described
in this patient.

Various approaches are utilized for femoral PSA
management, including ultrasound-guided compression
(UGC), UGTI, open repair, or endovascular repair. Open
repair is the traditional treatment approach, but other less
invasive and cost-effective methods are now favored. Open
repair is employed in skin ischemia or infection, as escalation
when less invasive approaches fail or are contraindicated,
and in patients who are already scheduled to receive general
anesthesia for other procedures [5]. UGC involves the cyclic
application of a minimum amount of pressure to the PSA over
10 to 20 minutes with subsequent re-assessment of PSA flow
via Doppler [5]. The cyclic compression is cautiously applied
to prevent femoral artery occlusion and continues until PSA
thrombosis is achieved. UGTI includes the percutaneous
injection of thrombin into the pseudocapsule and may
include the placement of a balloon at the pseudocapsule neck
to prevent thrombin leakage into the femoral artery. UGTI is
successful in 93% - 100% of cases and is superior to UGC in
patients on anticoagulation and time to onset of action.

Anticoagulation with a vitamin K antagonist to
an international normalized ratio of 3.0 is a class 1
recommendation by the American College of Cardiology
(ACC) for patients with mechanical mitral valves [6]. The
main factors to consider are the risk of thromboembolism,
PSA bleeding, and further hematoma spread. According
to the 2012 American College of Chest Physicians (ACCP)
perioperative anticoagulation guideline, patients with mitral
valve prosthesis are considered high-VTE risk [7].

A 2020 ACC expert consensus guides the re-initiation of
anticoagulation depending on the location of the bleed [8].
Specialist discussion of rebleeding and thrombosis risk is
suggested for patients with critical site bleeds who are willing
to restart anticoagulation and have no further invasive
procedures planned. Critical site bleeds include intracranial
or central nervous system hemorrhages, pericardial
tamponades, hemothorax, intra-abdominal bleeds, and
intramuscular bleeds [8]. Intramuscular bleeds carry the risk
of compartment syndrome, neuropathy, and ischemia. In this
case, we employed a multi-disciplinary discussion including
vascular surgery, cardiology, the primary medicine team,
and the patient. The multi-disciplinary team recommended
re-initiation of anticoagulation given hemoglobin and
hematoma stabilization, the lack of soft tissue ischemic and
compression signs such as progressive pallor and paresthesia,
and patient agreement with the proposed management plan.
The patient’s anticoagulation was re-initiated with heparin

https://doi.org/10.29328/journal.jro.1001068

and she was monitored further for ischemia and rebleeding
before transitioning back to warfarin.

The decision for anticoagulation management in patients
with PSA and mechanical valves can be made on a case-
by-case basis after specialist assessment of the risks of
rebleeding and valve thrombosis, hematoma stabilization,
and patient comfort.

The DISCHARGE trial compared CT and invasive coronary
angiography (ICA) for guiding treatment of patients with
stable chest pain and illustrated less procedure-related
complications in the CT arm (0.5%) relative to the ICA
arm (1.9%) (hazard ratio, 0.26%; 95% CI, 0.13 - 0.55) [9].
Given that this patient required anticoagulation, particularly
warfarin, and PSA was a possible complication, other non-
invasive alternatives to catheterization, such as coronary CT
angiography (CCTA), could be considered for non-emergent
evaluation.

Conclusion

Femoral artery pseudoaneurysms are a potential
complication of invasive angiograms. This case describes
the complexity of anticoagulation management in patients
with a high risk of bleeding and valve thrombosis. Expert
consensus suggests specialist-guided decision-making
for anticoagulation re-initiation in patients with high
rebleeding and thrombosis risk who are willing to restart
anticoagulation and have no further invasive interventions
planned, therefore, we utilized this approach. Nevertheless,
non-invasive techniques such as CCTA may be considered
in individuals with high thrombosis and bleeding risk, given
the lower risk of complications with CT relative to invasive
angiography.
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