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Abstract
The therapy of pelvic aneurysms is minimally invasive through interventional radiology using various
devices and embolic agents:

1. By using a covered stent/prosthesis to maintain antegrade flow when a landing zone, i.e., a
vascular segment angiographically present into which the stent can be placed to bridge the neck of
the aneurysm, thereby interrupting aneurysm perfusion.

2. Through complete embolization of the aneurysm using embolic agents/coils.

3. As performed in our case, by covering the aneurysm (Img 14 A-C) with a covered stent /

Img 14 B) Img 14 C)

Aneurysm
(retrograde perfusion) Aneurysm
(fully thrombosed)

prosthesis, following prior embolization of the branching vessels using macroembolic agents.

In cases where there is insufficient occlusion of the aneurysm with residual perfusion, secondary em-
bolization becomes considerably more complex due to the occlusion of the anatomically antegrade
access and the altered hemodynamics around the aneurysm causing retrograde collateralization.

Through detailed analysis of CT angiography, even in static CT, retrograde circulation could be iden-
tified, allowing for a minimally invasive secondary approach to the aneurysm without the need for
general anesthesia and/or surgery. By completely eliminating the aneurysm, the risk of rupture in the
elderly patient was minimally invasively eliminated. The treatment of this patient exemplifies the
possibilities that embolization with a wide array of embolic agents and catheters offers in a hemo-
dynamically very complex situation.

Keywords: Aneurysm, right internal iliac artery, complex embolization of 4 feeding vessels with

Microcoils, Onyx after preceding unsuccessful Micro-vascular plug (MVP) implantations, EVAR in
distal abdominal aorta and both iliac arteries
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Introduction

Internal iliac artery aneurysms occur in the
aorto-iliac vascular system with an incidence of
up to 0.04% of all aneurysms in patients with a
mean age of 71.9 years (range 47-89 years), as
reported in the review article by Dix et al.
encompassing 372 publications (12). The mean
size is 7.7 cm (range 2-13 cm). The risk of
rupture in an untreated isolated internal iliac
artery aneurysm (Img 1) is described with an
incidence of up to 40% and up to a 31%
mortality rate if not promptly treated (2,12). This
includes internal iliac artery (8) aneurysms
ranging from 2-13 cm in size. It can be

Obturator artery

’

Img. 1: CT angiography (CTA) MIP, showing 52 mm right int. iliac artery aneurysm

assumed that with increasing size, the risk of
rupture increases up to the maximum incidence
reported by the authors (12). An exact deter-
mination of the size at which the specified high
rupture risk of up to 40% occurs was not
provided, especially given that it involved
compiling published data from various authors.

The primary causes of aneurysm formation are
primarily arteriosclerotic vascular changes and
hypertension (1). Other causes include iatro-
genic factors such as postoperative (4,9,10),
post-traumatic, or mycotic / inflammatory (14)
etiologies. The latter is primarily treatable by
vascular surgery, as the implantation of stents

and coils into inflamed tissue is contraindicated
(1,11,14). Vascular surgical resection with re-
construction of the vascular pathway can be
quite complex on a case-by-case basis.

A highly efficient alternative is the primary mini-
mally invasive trans-catheter therapy, which is
reported to have a high technical and clinical

™ %
Img 2: angiography during crossover distal All branch embolization using 3x MVP

success rate, averaging up to 98% (5). Techni-
cally, this includes minimally invasive interven-
tional radiological vascular reconstruction (Img
2) using covered stents (5), embolization of the
aneurysm using detachable embolic agents
such as coils or plugs, rarely liquid embolic
agents, or a combination of these techniques
(5). Ideally, vascular reconstruction (Img 3)
should be preferred over embolization whenever
possible to maintain antegrade flow, but only if
angiographically a "landing zone" is demon-
strable, enabling secure placement within the
internal iliac artery vessel with complete sealing
of the aneurysm (Img 14).

Alternatively, the aneurysm and its vessel bran-
ches can be closed off using (detachable)
embolic agents such as coils or plugs (Img 2). If
there is a risk of coil protrusion into the original
vessel lumen, such as with a broad-based
aneurysm and a lack of neck, the combination
with (covered) stents is preferable (3,7).

Another treatment option is the so-called back
door and front door (Img 10-15) embolization to
interrupt the perfusion of the aneurysm from the
original vessel or so-called "feeding ves-
sels" (Img 1) without embolization of the aneu-
rysm itself, for example, due to the size of the
aneurysm (7). However, if further perfusion
occurs afterward, via "secondary opening" fee-
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ding vessels due to altered hemodynamics, the
situation becomes hemodynamically more com-
plicated. This situation arose in our case of a
90-year-old patient with a prior EVAR placement
in the distal abdominal aorta extending into the
left common iliac artery and into the right exter-
nal iliac artery, (Img 4-9) due to a coincidental
aneurysm (Vid 3) of the right internal iliac artery
involving the branch of the internal iliac artery,
which was embolized in the same session (Fig

1).

Case report:

A 90-year-old patient presenting with age-
appropriate reduced general condition and nu-
tritional status, along with numerous comorbi-
dities including:

- Arterial hypertension

- Dyslipidemia

-History of three-level lower limb venous
thrombosis

- Opioid dependence

- Herpes zoster neuralgia at the level of TH4 on
the right side

- History of left hemicolectomy

- Appendectomy

- Cholecystectomy

- Mild mitral valve prolapse

- Prostatic hyperplasia

- History of right peripheral facial nerve palsy
since 1959

- Evidence of dilative arteriopathy with multiple
previous endovascular interventions.

- Status post-EVAR implantation with coverage
of the right internal iliac artery branch following
peripheral embolization of the right internal
branches.

Diagnostic workup:

The CT angiography revealed a dilative arterio-
pathy of the vessels, enlargement of the distal
abdominal aorta, enlargement of the bilateral
common iliac arteries, as well as a patrtially
thrombosed/retrogradely perfused right internal
iliac artery aneurysm measuring 5.2 cm in
diameter. The 5.2 cm large right internal iliac
artery aneurysm with moderate partial throm-
bosis posed a significantly increased rupture
risk for the elderly patient: the risk of rupture
already exists at 4.5 cm with 6.3% per year (1).
A vascular surgical therapy for the treatment of
the internal iliac artery aneurysm was no longer
possible due to the patient's existing inability to
undergo anesthesia. Therefore, selective embo-
lization of the branches arising from the right
internal iliac artery aneurysm was initially per-

p.30f 10

formed, with crossover from the left using 3
"microvascular Plugs" (MVP) (Img 4).

Following this, there was a significantly reduced
but still minimally preserved residual perfusion.
As this was deemed irrelevant, the EVAR im-
plantation was then performed, covering the
origin of the right internal iliac artery with the

Img 3: 'angiography after IIA embolization and EVAR without
perfusion of aneurysm

prosthesis. This was intended to completely
exclude the aneurysm itself without the need to
fill the large, approximately 5.2 cm measuring
vessel lumen of the aneurysm completely with
coils or other embolic agents (Img 3).

Unfortunately, the initial follow-up CT scan
revealed retrograde partial perfusion of the
internal iliac artery aneurysm, prompting further
evaluation of additional measures.

Surgical repair remained unfeasible. Direct
puncture of the aneurysm via a relatively long,
oblique, transmuscular approach (Img 8) and
subsequent embolization appeared challenging
and, from our assessment, too risky without
general anesthesia / complete immobilization of
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Img 4: CTA MIP, showing persistent perfusion of the
aneurysm despite distal MVPs

the patient. In the follow-up CT scan after the
EVAR implantation, a significant hypertrophy of
the right obturator artery compared to before
the implantation was clearly evident (Img 5, 6).

Upon closer analysis, a connection to the com-
mon femoral artery via the deep external pu-
dendal artery was detected. Due to the distal
origin of the vessel, an antegrade approach
proximal to the deep external pudendal artery
seemed feasible. Subsequently, in interdisci-
plinary discourse, the patient was proposed for
transarterial embolization under local anesthe-
sia, to which he consented.

Angiography Report

Following successful antegrade puncture of the
right common femoral artery under local anes-
thesia and angiography using the 21G puncture
needle, the deep external pudendal artery was
visualized. Subsequently, it was probed using a
micro-wire (0.0018in) through the needle. A 3
French micro-puncture set was then inserted
antegradely through the common femoral artery

Obturator artery:
2mm

IIA aneurysm

Img 5: CTA before IIA
embolization and EVAR

Obturator artery:

‘/3.6 mm
,

IIA aneurysm

Img 6: CTA 4 months after IIA
embolization and EVAR

Potentiaj,pefcutaneous ‘
access

b
Img 8: CT, venous phase, axial plane, aneurysm perfusion after EVAR
directly into the vessel's origin. Angiogra-
phically, the clearly hypertrophied connection to
the aneurysm with detectable residual perfusion
was evident.

Now, through an attached Y-connector, the
smooth superselective (Img 12) probing of the
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agent/DMSO, (Img 19) no complications arose.
Upon completion, (Img 17) total embolization of
the aneurysm was achieved while maintaining
perfusion to the peripheral internal iliac territory
on the right. After removal of the micro-
puncture set, hemostasis of the right common
femoral artery was achieved smoothly through
manual compression and application of a
pressure bandage for 4 hours. The patient was
discharged home on the same day following 6

Obturator
artery

Img 7: CTA; cinematic rendering; after EVAR (“t‘

internal obturator artery via the deep external
pudendal artery was performed using a 2.4
French microcatheter (ProGreat, Terumo), ad-
vancing it up to the inserted MVPs and into the

Img 11: injection via m\cro—ﬁjncture set (3 CH) in
aneu I’ysm . deep external pudendal artery “~

It appeared that the 3 MVPs were positioned in
the delineation of the internal iliac artery (Img 9),
causing the obturator artery and the pudendal
artery (Img 12, 12A) to directly join between the

plugs and therefore not occluded. hours of monitoring.

Following the initial coiling of two additional In the subsequent CTMﬁ ,

branches of the aneurysm to reduce flow, the follow-up after 4 ze.‘z;f}“

seamless embolization of the aneurysmal lumen months, complete oc- g,

was performed using Onyx 34L (Medtronic) clusion of the aneu- / :
extending into the supplying vessels. Apartfrom  rysm (14 C) was con- il puac s whbuds ki
mild pelvic discomfort attributed to the embolic firmed, with no com- z%;sigif‘s’up“;”,?i.'ﬁ';?ii“;?;ﬂ:fm‘“fhve?g;‘.’in?e,’niﬁ';i
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Ima 18) CT arterial phase axial plane, 4 months after EVAR

plications observed during the clinical course.

Discussion:

The frequency of internal iliac artery aneurysms
(IIAA) is reported to be 0.04% of all detected
aneurysms (13). The postoperative mortality for
singular internal iliac artery aneurysms is
currently reported as 8.3% in a meta-analysis
by Perini in 2021 (5), and 2.8% for minimally
invasive embolization therapy (5). With the
advent of minimally invasive (embolization)
materials and the introduction of aneurysm
therapy through EVAR, interventional radiology
is capable of performing successful complete
aneurysm exclusion using covered stents/
prostheses, macro- and micro-coils, Amplatzer

p.7of 10
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Ima 19) CT arterial phase, 4 months after Embolization

vascular plugs, microvascular plugs (MVPs),
and, if necessary, less frequently in combination
with liquid embolic agents, such as in our
patient with Onyx, while always aiming to
maintain antegrade blood flow whenever pos-
sible.

In our case, the placement of a covered stent/
EVAR and MVPs was chosen as a common
approach in the absence of a landing zone prior
to EVAR implantation for the exclusion of the
internal iliac artery aneurysm (7).

As a possible complication of embolization
treatment, embolization-induced ischemia of
adjacent vascular territories, especially the
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vessels supplying the gluteal muscles, known
as buttock claudication, has been described by
Jihee Kang et al. in a total of 139 treated
patients in 2 groups with unilateral and bilateral
embolization. In this study, buttock claudication
did not occur in 83 patients (60%) and occurred
in a mild form in 51 patients (36.7%) (6). The
potential occurrence of embolization-related
gluteal necrosis, spinal cord ischemia, or
ischemic colitis was not reported (6).

In our case, embolization was primarily found to
be only partially effective. MDCT follow-up
imaging revealed significant retrograde residual
perfusion of the aneurysm. Due to altered local
hemodynamics, there continued to be perfusion
via a hypertrophied internal (Img 16) obturator
artery and deep external pudendal artery.
However, thanks to detailed analysis of the CTA,
the retrogradely perfused collateral circulation
was identified, and eventually, the aneurysm
was completely embolized even in this complex
situation using a micro-puncture set and
microcatheter with coils and Onyx (Img 18).

Despite the elderly patient's comorbidities, a
favorable outcome ensued as the embolization
could be performed in an outpatient setting
under local anesthesia. This was particularly
advantageous as no major puncture was re-
quired, only the introduction of a 3 French
micro-puncture set antegradely into the com-
mon femoral artery (Vid 1). The use of Onyx as
an embolic agent has been reported by R. Wille
et al. in 2009 (11). The prolonged polymerization
time compared to other liquid embolic agents is
a desirable advantage, allowing for controlled,
complete embolization to be achieved and avoi-
ding misembolization.

Conclusion

The therapy of pelvic aneurysms is feasible
through interventional radiology using various
devices and embolic agents in a minimally
invasive manner:

1. By utilizing a covered stent / prosthesis to
maintain antegrade flow if a so-called landing
zone, i.e., an angiographically identifiable vas-
cular segment where the stent can be placed to
bridge the neck of the aneurysm and thus abo-
lish aneurysmal perfusion, is present.

2. Through complete embolization of the aneu-
rysm using embolic agents / coils.

3. As performed in our case, by covering the
aneurysm with a covered stent / prosthesis

p.80of 10

following prior embolization of the outgoing
vessels using macroembolic agents (Vid 2).

In cases where the occlusion of the aneurysm
with residual perfusion, as observed in our
case, is insufficient, secondary embolization
becomes considerably more complex. This is
due to the occlusion of the anatomically ante-
grade access and the altered hemodynamics
around the aneurysm causing retrograde colla-
teralization.

Through detailed analysis of the CT angio-
graphy, even the retrograde circulation could be
identified in static CT scans, facilitating the
establishment of a minimally invasive secondary
access to the aneurysm without the need for
general anesthesia and/or surgery.

By achieving complete exclusion of the aneu-
rysm, the risk of rupture in the elderly patient
could be minimally invasively eliminated.

The treatment of this patient exemplifies the
possibilities offered by embolization using the
vast arsenal of embolic agents and catheters in
a hemodynamically complex situation.

Conflict of interest:

The authors declare that there were no conflicts
of interest within the meaning of the
recommendations of the International
Committee of Medical Journal Editors
when the article was written.

Disclaimer/Publisher’s Note:

The statements, opinions and data contained in
all publications are solely those of the
individual author(s) and contributor(s)
and not of Swiss J. Radiol. Nucl. Med.
and/or the editor(s). Swiss J. Radiol.
Nucl. Med. and/or the editor(s) disclaim
responsibility for any injury to people or
pro-perty resulting from any ideas,
methods, instructions or products
referred to in the content.

Complex retrograde transarterial access... - Mertineit et al. - Swiss J. Rad. Nucl. Med. (2024) 6: 1-10; DOI: 10.59667/sjoranm.v6i1.12



Review and case report - Swiss J. Rad. Nucl. Med. (2024) 6: 1-10; DOI: 10.59667/sjoranm.v6i1.12 - p. 9 of 10

Video area:
P I
f“
<
4
Vid 1: Injection after probing of deep external Vid 2: Final angiography after coiling / Onyx 34
pudendal artery L; occlusion of aneurysm and obturator artery,
reversed flow in peripheral internal iliac artery
branches
\ “ References
/| j 1. Scheurig-Munkler C, Zerwes S. [Isolated iliac

artery aneurysm: Clinical background and
interventional treatment strategies]. Radiologie
(Heidelb) 2022;62(7):607-613. DOI: 10.1007/
s00117-022-01002-w.

) g

uﬂf.}“‘b 2. Nzomvuama ANNs, Muanda GM, Fala JEM,
Mukuna PM, Nsiala JM. Ruptured internal iliac
/ artery aneurysm in Kinshasa, Democratic
Republic of the Congo. Journal of Vascular
5 Surgery Cases, Innovations and Techniques
2022;8(3):325-327. (https://www.ncbi.nlm.nih.gov/

pmc/articles/PMC9259442/pdf/main.pdf).

3. Kim J, Chun JY, Ameli-Renani S, et al. Outcome
of endovascular treatment of internal iliac artery
aneurysms: a single center retrospective review.
CVIR Endovasc 2022;5(1):53. (In eng). DOI:
10.1186/s42155-022-00330-1.

4, Khazi ZM, Marjara J, Nance M, et al.
Gastroduodenal artery embolization for peptic
ulcer hemorrhage refractory to endoscopic
intervention: A single-center experience. Journal
of Clinical Imaging Science 2022;12.

Vid 3: Selective Aneurysm angiography

Complex retrograde transarterial access... - Mertineit et al. - Swiss J. Rad. Nucl. Med. (2024) 6: 1-10; DOI: 10.59667/sjoranm.v6i1.12


https://pubmed.ncbi.nlm.nih.gov/35503119/
https://pubmed.ncbi.nlm.nih.gov/35503119/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9259442/pdf/main.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9259442/pdf/main.pdf
https://pubmed.ncbi.nlm.nih.gov/36255546/
https://pubmed.ncbi.nlm.nih.gov/35769094/
https://pubmed.ncbi.nlm.nih.gov/35769094/

Review and case report - Swiss J. Rad. Nucl. Med. (2024) 6: 1-10; DOI: 10.59667/sjoranm.v6i1.12 - p. 10 of 10

5. Perini P, Mariani E, Fanelli M, et al. Surgical and
endovascular management of isolated internal
iliac artery aneurysms: a systematic review and
meta-analysis. Vascular and Endovascular
Surgery 2021;55(3):254-264. https://doi.org/
10.1177/1 74420981812.

6. Kang J, Chung B-H, Hyun D-H, Park Y-J, Kim D-I.
Clinical outcomes after internal iliac artery
embolization prior to endovascular aortic
aneurysm repair. International Angiology: a
Journal of the International Union of Angiology
2020;39(4):323-329.10.23736/
S0392-9590.20.04328-X

7. Gao P, Dong D, Yang L, et al. Technical issues and
clinical outcomes of endovascular repair of
isolated iliac artery aneurysms: A single-center
experience. Vascular 2018;26(6):591-599. (https:/
i rnals. . m i
10.1177/17085381187768547?
url_ver=739.88-2003&rfr_id=ori:rid:crossref.org&rf
r_dat=cr_pub%20%200pubmed).

8. Song KS, Lee H, Nam DH, et al. Use of reversed
iliac leg stent-graft for the treatment of isolated
aneurysm of internal iliac artery. Vascular
Specialist International 2014;30(1):38. (https:/
www.ncbi.nlm.nih.gov/pmc/articles/

PMC4480301/pdf/vsi-30-38.pdf).
9. Yao CA, Arnell TD. Hepatic artery

pseudoaneurysm following laparoscopic
cholecystectomy. Am J Surg 2010;199(1):e10-1.
(In eng). DOI: https://doi.org/10.1016/
j.amjsurg.2009.03.014.

10. Parthenis DG, Skevis K, Stathopoulos V, Bellenis
I, Vassilakopoulos T. Postlaparoscopic iatrogenic
pseudoaneurysms of the arteries of the peritoneal
and retroperitoneal space: Case report and review
of the literature. Surgical Laparoscopy Endoscopy
& Percutaneous Techniques 2009;19(2):90-97.
10.1097/SLE.0b01 181

11. Muller-Wille R, Herold T, Jung EM, et al. [Onyx
(ethylene-vinyl-alcohol-copolymer)--a novel
approach to the endovascular treatment of acute
bleeding]. Rofo 2009;181(8):767-73. DOI:
10.1055/s-0028-1109446.

12. Dix F, Titi M, Al-Khaffaf H. The isolated internal
iliac artery aneurysm—a review. European Journal
of Vascular and Endovascular Surgery

2005;30(2):119-129. (https://www.ejves.com/
article/S1078-5884(05)00256-X/pdf).

13. Parry DJ, Kessel D, Scott DJ. Simplifying the
internal iliac artery aneurysm. Ann R Coll Surg
Engl 2001;83(5):302-8. https://
www.ncbi.nlm.nih.gov/pubmed/11806552.

14. Lacquet J, Lacroix H, Nevelsteen A, Suy R.
Inflammatory abdominal aortic aneurysms. A
retrospective study of 110 cases. Acta chirurgica
Belgica 1997;97(6):286-292. https://
pubmed.ncbi.nlm.nih.gov/9457319/

Complex retrograde transarterial access... - Mertineit et al. - Swiss J. Rad. Nucl. Med. (2024) 6: 1-10; DOI: 10.59667/sjoranm.v6i1.12


https://doi.org/10.1177/1538574420981812
https://doi.org/10.1177/1538574420981812
https://doi.org/10.23736/S0392-9590.20.04328-X
https://doi.org/10.23736/S0392-9590.20.04328-X
https://journals.sagepub.com/doi/10.1177/1708538118776854?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed
https://journals.sagepub.com/doi/10.1177/1708538118776854?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed
https://journals.sagepub.com/doi/10.1177/1708538118776854?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%20%200pubmed
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4480301/pdf/vsi-30-38.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4480301/pdf/vsi-30-38.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4480301/pdf/vsi-30-38.pdf
https://doi.org/10.1016/j.amjsurg.2009.03.014
https://doi.org/10.1016/j.amjsurg.2009.03.014
https://journals.lww.com/surgical-laparoscopy/abstract/2009/04000/postlaparoscopic_iatrogenic_pseudoaneurysms_of_the.2.aspx
https://www.thieme-connect.com/products/ejournals/abstract/10.1055/s-0028-1109446
https://www.ejves.com/article/S1078-5884(05)00256-X/pdf
https://www.ejves.com/article/S1078-5884(05)00256-X/pdf
https://www.ncbi.nlm.nih.gov/pubmed/11806552
https://www.ncbi.nlm.nih.gov/pubmed/11806552
https://pubmed.ncbi.nlm.nih.gov/9457319/
https://pubmed.ncbi.nlm.nih.gov/9457319/

