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Abbreviations
EVAR Endovascular aneurysm repair
IMA Inferior mesenteric artery
CT Computed tomography
US Ultrasound

INTRODUCTION

Endovascular aneurysm repair (EVAR) of
abdominal aortic aneurysms has become a
widely accepted alternative to open repair with
similar survival and rupture outcomes. There are
five subtypes of endoleak following EVAR; type
II endoleak is the most common (40 %) and
involves perigraft blood flow via an artery arising
from the aneurysm sac [1]. There are two sub-
types of type II endoleaks, single vessel inflow
and outflow is characterized as IIA and multiple
inflow/outflow vessels are characterized as IIB.

The annual incidence of type II endoleaks
following endovascular aneurysm repair is
approximately 5–8% [2, 3]. The presence of a type
II endoleakon imaging is associatedwith a very low
risk of rupture if there is no accompanying increase
in aneurysm sac diameter and these endoleaks often
resolve spontaneously. However, growth of the
aneurysm sac associated with a type II endoleak is
concerning for impending rupture.A 5 mm interval
increase in maximum diameter of the sac over a
6-month period is a widely accepted treatment
threshold [4]. Treatment of a type II endoleak
requires cessation of the inflow/outflow of perigraft
blood by embolization either via a percutaneous
transluminal or transarterial approach. These two
techniqueshavebeen shown tohave similar success
and complication outcomes [5]. Regardless of
technique, the sac must be embolized centrally
much like the nidus of an arteriovenous malfor-
mation to achieve success. Percutaneous puncture
of the aneurysm sac can be achieved by a
translumbar or transabdominal approach and is
typically performed with computed tomography
(CT), ultrasound (US), or fluoroscopic guidance.
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COMMON INDICATIONS [4, 6]

Absolute Indications:
• 5 mm or greater increase in maximum

aneurysm sac diameter over a 6-month period
during EVAR surveillance
Relative Indications:

• Less than 5 mm increase in maximum aneur-
ysm sac diameter over a 6-month surveillance
period

• 5 mm or greater increase in maximum aneur-
ysm sac diameter over a surveillance period
longer than 6 months

COMMON CONTRAINDICATIONS

• Unsafe window for percutaneous access to
aneurysm sac

• Severe coagulopathy that cannot be corrected
(relative contraindication)

POSSIBLE COMPLICATIONS [4, 7]

• Endograft perforation
• Endograft infection
• Hemorrhage/hematoma
• Nontarget embolization (ischemia secondary

to embolic material in distal IMA branches)
• Injury to adjacent structures (overlying bowel,

kidneys, inferior vena cava, other vasculature)

PREPROCEDURAL ASSESSMENT AND
PLANNING [8–10]

• History, indications, and physical examina-
tion (Appendix 1 in Chap. 149)

• Evaluation of diagnostic imaging studies to
determine the relevant anatomy and a safe
approach for percutaneous access to aneur-
ysm sac

• Periprocedural management of coagulation
status (Appendices 2 in Chap. 150 and 3 in
Chap. 151)

• Antibiotic prophylaxis: Not routinely recom-
mended [8] (Appendices 4 in Chap. 152 and 5
in Chap. 153)

• Imaging modality for guidance: CT or US
• Positioning: Supine for transabdominal

approach, prone for translumbar approach

PROCEDURE NOTE

Procedure: Percutaneous transluminal emboliza-
tion of type II endoleak
Staff: [_]
Fellow: [_]
Resident: [_]
Clinical History and Indications: Describe
history and indication (include date of endograft
placement and specify interval increase in
aneurysm sac diameter and length of surveil-
lance period)
Allergies: None known/Allergic to [specify/type
of allergy]
Anesthesia: Local anesthesia/Conscious
sedation/General anesthesia
Medications: List any relevant medications used
Contrast Material: (_) mL of [type] contrast
material was used for intravenous injection (CT)/
None (US)
Field: Sterile
Procedure classification: Clean
Position: Supine/Prone
Monitoring: Intravenous access line was secured
and vital signs were continuously monitored by
nursing staff/anesthesia team throughout the
procedure
Total fluoroscopy time: (_) min
Cumulative radiation dose: (_) mGy

Description of Procedure:
The risks, benefits, alternatives, and procedure
itself were explained to the patient/patient’s
Power of Attorney/patient’s legal guardian, and
informed written consent was obtained. Time out
was performed to confirm the correct patient,
procedure, and site. The site of the procedure was
identified and marked.
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The patient was positioned supine/prone, with
the arms placed above the head. The patient’s
abdomen/back was prepped and draped in usual
sterile fashion. Limited CT/US examination was
performed to visualize the aneurysm sac and
determine a safe approach for percutaneous
access. Local anesthesia was administered. The
chosen access site was punctured under CT/US
guidance using a (…)-gauge [type] needle. The
needle was advanced into the aneurysm sac using
CT/CT fluoroscopy/real-time US guidance. Once
the needle tip was properly placed in perfused
portion of the aneurysm demonstrating contrast
enhancement (CT)/color Doppler flow (US) and
confirmed with free return of blood, embolization
was performed using [embolic material of choice
—coils, N-isobutyl cyanoacrylate (glue), ethy-
lene vinyl alcohol polymer (Onyx), gelfoam,
thrombin]. Embolization was performed to stasis
and confirmed with repeat CT/lack of Doppler
signal on US.

The needle was removed and adequate
hemostasis was achieved at the percutaneous
access site. Sterile dressing was applied and the
patient was transferred to the floor/recovery room
following the procedure in a stable condition.
Staff was present for the entire procedure.

Intra-Procedure Findings: List all relevant
findings.

Immediate Complications: None encoun-
tered during or directly after the procedure. List
complications if any.

Post-Procedure Plan [5, 6]:
• Bed rest for 2 h with patient positioned to

keep percutaneous access site down [posi-
tioning depends on access site location].

• Check the access site for any bleeding or
hematoma formation every 15 min for 1 h,
then every 30 min for 1 h; inform interven-
tional radiology team if any complications are
observed.

• Monitor vital signs every 15 min for 1 h, then
every 30 min for 1 h; notify interventional
radiology team if systolic blood pressure
<90 mmHg, or heart rate >110 beats/min.

• Resume diet and previous orders as needed
and if not otherwise contraindicated.

• Continue adequate intravenous hydration and
monitor fluid (intake–output) status.

• Follow up imaging, typically with CT
angiography, recommended at 1 month,
6 months, 12 months, and annually thereafter
to monitor aneurysm sac for continued/new
expansion. Continued growth of aneurysm
sac may require additional embolization or
open surgical repair.

Impression:
• Percutaneous transluminal embolization of

abdominal aortic aneurysm type II endoleak
using [embolic material above].

• The patient tolerated the procedure well and
left the interventional unit in stable condition.

• The patient was unstable and the procedure
was canceled/terminated prematurely.

• List any other relevant or important
information/finding.
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