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CASE REPORT

Successful endovascular repair of iliac 
artery aneurysms with unsuitable anatomy 
by combining unibody bifurcated endograft 
and iliac branch systems to preserve 
hypogastric artery blood flow: a report of two 
cases
Daisuke Akagi1,2*  and Kai Murase3 

Abstract 

Background: To overcome the anatomical limitation of a narrow aorta and short length from the renal artery to the 
terminal aorta, unibody endograft AFX2 and iliac branch endoprosthesis (IBE) can be combined.

Case presentation: Case 1: The first patient was an 89-year-old woman who had a right saccular common iliac 
artery (CIA) aneurysm (38 mm); the abdominal aorta was not aneurysmal (diameter, 19 mm). The right CIA’s origin was 
10 mm in diameter. A bifurcated AFX2 was placed in an ordinary manner. Then, IBE was inserted in the right leg of the 
AFX2. Case 2: The second patient was an 87-year-old man diagnosed with an abdominal aortic aneurysm (55 mm), 
right dissecting CIA aneurysm (20 mm), and right hypogastric artery aneurysm (22 mm) extending to the bifurcation 
of the superior and inferior gluteal arteries. The length between the renal artery and terminal aorta was 107 mm. The 
beginning of the right CIA was segmentally stenotic (13 mm). A bifurcated AFX2 was placed in the infrarenal aorta; IBE 
was advanced to the origin of the right limb of the AFX2. To control the type 1b endoleak, the right superior gluteal 
artery was embolized with coils and internal iliac components were deployed toward the inferior gluteal artery. Satis-
factory results were obtained in both cases.

Conclusion: The AFX2 main body and IBE could be combined to preserve hypogastric blood flow and overcome 
anatomical limitations.
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Introduction
Endovascular iliac arterial aneurysm repair has advan-
tages over open repair with regard to surgical inva-
siveness [1–4]; hypogastric artery embolization is a 
commonly-adopted technique for this procedure [2]. Sac-
rificing hypogastric arteries results in ischemic events, 
such as colitis and buttock claudication [3–9], which 
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adversely impact quality of life. To maintain hypogas-
tric artery blood flow, the iliac branch device (IBD) is an 
effective and viable option in anatomically suitable cases 
[10–17]. In Japan, for the endovascular reconstruction of 
the hypogastric artery, only the iliac branch endoprosthe-
sis (IBE) device (Gore, Flagstaff, AZ, USA) is available. 
There are many restrictions placed by the manufacturer 
on the use of IBE with the Excluder main body [13, 14], 
and appropriate preoperative planning in endovascular 
repair may yield satisfactory results. AFX2 (Endologix, 
Irvine, CA, USA) is a unique bifurcated unibody endo-
graft that fits the small terminal aorta and provides a 
proper landing zone for the common iliac artery (CIA) 
[18, 19]. We report two cases of successful endovascular 
repair of iliac arterial aneurysms aiming to prevent pelvic 
ischemia. The patients provided consent for the publica-
tion of the case details and images.

Case presentation
Case 1
An 89-year-old woman was referred to our department 
for treatment of a right saccular CIA aneurysm (38 mm). 
She was active despite her old age. The abdominal aorta 
was not aneurysmal; the terminal aorta was 19  mm in 
diameter. The origin of the right CIA had a diameter 
of 10 mm, and the length of the right CIA was 55 mm. 
The left CIA was only 18  mm in diameter (Fig.  1A–C). 
For endovascular treatment, as there was no proper 
landing zone at the proximal right CIA and the termi-
nal aorta was normal and too narrow for a repair using 
the Excluder, we planned to use the AFX2 aorto-bi-iliac 
device and IBE landing in the right limb of the AFX2 to 

exclude the CIA aneurysm and preserve right hypogas-
tric artery blood flow.

The AFX2 was deployed first and the IBE was placed 
subsequently (Fig.  1D, E). A 25 × 60 × 20 × 40-mm 
bifurcated AFX2 was loaded into the infrarenal aorta 
in the usual manner from the right common femoral 
artery (CFA). It was pulled down to aortic bifurcation 
and deployed. Next, a 23 × 12-mm IBE was deployed 
from the origin of the right limb of the AFX2 placed in 
advance. The curled pig-tail catheter was passed through 
the endoskeleton safely. The guidewire from the right 
CFA was safely caught above the bifurcated AFX2 with 
a snare catheter from the left CFA and tugged out. The 
IBE was advanced from the right CFA. Using the pull-
through guidewire, the 12F sheath from the left CFA 
was advanced through the IBE. A directional catheter 
was used to cannulate the hypogastric artery. Using an 
Amplatz Super Stiff wire (Cook Medical, Bloomington, 
IN, USA), the two Gore internal iliac components were 
deployed (Fig. 1). Completion angiography demonstrated 
excellent filling of the aortic endograft, both iliac limbs, 
and right internal and external iliac arteries without 
opacification of the right CIA aneurysm and endoleaks. 
Follow-up computed tomography (CT) angiogra-
phy findings revealed continued perfusion of the right 
hypogastric artery and bilateral external iliac arteries at 
44 months postoperatively.

Case 2
The patient was an 87-year-old man with a history of cor-
onary artery disease (treated via catheter intervention), 
chronic renal failure, and idiopathic thrombocytopenic 

Fig. 1 Case 1: A–C Preoperative computed tomography (CT) imaging. A CT angiography (CTA) imaging. B Aorta was not dilated and terminal 
aorta was narrow. C The proximal portion of right common iliac artery was narrow, measuring 10 mm. D The right common iliac artery aneurysm 
measuring 38 mm. E–F Intraoperative angiogram. E Aortogram after placement of AFX 2 bifurcated main body. F Completion angiogram showing 
successful deployment of AFX2 and Iliac branch endoporesis (IBE) and no endoleaks
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purpura. He was diagnosed with an abdominal aor-
tic aneurysm (55  mm), right dissecting CIA aneurysm 
(20 mm), and right hypogastric artery aneurysm (22 mm) 
extending to the bifurcation of the superior and inferior 
gluteal arteries (Fig.  2A–D). The infrarenal aorta was 
almost straight, although the distance between the lower 
renal artery and the terminal aorta was only 107 mm. The 
length of the right CIA was 56 mm, although the begin-
ning of the right CIA was segmentally (length < 10 mm) 
stenotic, measuring 13  mm in diameter. The lengths of 
the infrarenal aorta and right CIA were shorter than was 
allowed for the use of the Excluder and IBE (165  mm). 
We planned to use the AFX2 aorto-bi-iliac device and 
IBE to exclude the aneurysms and to preserve direct 
flow to pelvis under embolization of the superior gluteal 
artery for obtaining sufficient sealing length of the distal 
internal iliac component.

A 28 × 100 × 20 × 40-mm bifurcated AFX2 was placed 
in the infrarenal aorta, with the limbs of the device 
extending into both CIAs (Fig. 2E). The IBE was advanced 
to the origin of the right limb of the AFX2. The right 
superior gluteal artery was embolized with proper coils 
to secure a proper distal landing zone and control a type 
1b endoleak from the internal iliac components. Then, 
three Gore internal iliac components were deployed 
toward the inferior gluteal artery. Completion angi-
ography demonstrated excellent results, with the total 

exclusion of the abdominal aortic and right iliac artery 
aneurysms with flow preserved in both, the right inferior 
gluteal and external iliac arteries (Fig.  2F). The patient 
was discharged without complications. He remained 
healthy, with no evidence of endoleaks or occlusion of 
the iliac branch at 24 months postoperatively.

Discussion
Internal iliac artery embolization disrupts direct blood 
flow to pelvis and increases the risk of colonic ischemia, 
buttock claudication, erectile dysfunction, and spinal 
cord ischemia [5–8]. Buttock claudication due to bilateral 
hypogastric embolization occurs more frequently and 
is more severe than that caused by unilateral hypogas-
tric embolization [9]. Schneider et  al. reported excel-
lent short- and long-term results with IBE to treat iliac 
artery aneurysms [11, 12]. Fargion et al. reported a high 
rate of freedom from occlusion of iliac branch device at 
60  months (97.7%) [17]. However, there are many ana-
tomical restrictions regarding IBE use [14, 15]. The dis-
tance from renal artery to iliac bifurcation is sometimes 
shorter than 165  mm, which is a contraindication as 
per the manufacturer’s instructions. To overcome this 
limitation, one option is to adopt the AFX2 main body 
combined with IBE. The aortic part of the AFX2 varies 
in length (60–100 mm) and can be used in patients with 
short aortas. The options for the iliac part of the AFX2 

Fig. 2 Case 2: A–D Preoperative computed tomography (CT) imaging. A CT angiography (CTA) imaging. The beginning of the right CIA was 
segmentally stenotic, measuring 13 mm in diameter. B Abdominal aortic aneurysm (55 mm). C The right common iliac artery showing dissecting 
aneurysm (20 mm). D The proximal portion of right hypogastric artery aneurysm (22 mm). E–F Intraoperative angiogram. E Fluorescent image after 
placement of AFX2 bifurcated main body. F Completion angiogram showing proper blood flow to right external and inferior gluteal artery without 
any endoleaks
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are 40 or 30  mm in length and 20 or 16  mm in diame-
ter. The iliac part of the AFX2 has ideal dimensions for 
obtaining a long seal zone between the AFX2 and IBE 
that is 23  mm in diameter. To perform the repair with 
this combination, the IBE exoskeleton should be matched 
to the AFX2. The gap between the fabric and skeleton of 
the AFX2 may be a concern for type III endoleaks. This 
endoleak would be difficult to control because the skel-
etons disturb proper fitting of these two endografts. We 
did not observe any adverse outcomes because the nar-
row segment in the proximal CIA might tighten overlap-
ping grafts. The range of proper proximal CIA diameter 
is unclear for this combination to work successfully. In 
our cases, the they were 10 mm and 13 mm. In diffusely 
large proximal CIA, combination of the AFX2 and IBE 
would not be indicated.

In small aorta, cannulation and construction of the 
contralateral limb are sometimes difficult for devices 
with two- or three-piece designs. Also, both limbs of 
endografts in such devices are compressed by the aortic 
walls and may cause lower limb ischemia. This combina-
tion of AFX2 and IBE is also indicated among patients 
with small caliber terminal aortas.

To provide a suitable proximal iliac landing zone, the 
customization of AFX2 and IBE was useful [20, 21]. The 
AFX2 main body and bilateral IBE can also be used [20]. 
Only these previous reports did not mention the neces-
sity of the small caliber at proximal CIA [20, 21]. How-
ever, in all previous reports, the shapes of CIAs for IBE 
deployment were bell-bottoms with narrow beginnings. 
It may be helpful to consider the proper combination of 
the AFX2 and IBE for suitable cases. The thin-slice CT 
images should be carefully evaluated and measured to 
avoid performing this procedure in cases with anatomi-
cal risk.

There are some important technical notes to be consid-
ered for this procedure. First, the order of deployment is 
important. The AFX2 main body should be deployed first, 
prior to IBE, because the proximal size of IBE is 23 mm 
and the size of the AFX2 leg is 16 or 20 mm. Second, to 
prevent guidewires from getting caught in the endoskel-
eton when inserting a pull-through wire between the 
bilateral femoral arteries, a pig-tail catheter was passed in 
a curved shape and then, the wire was tagged above the 
AFX2 main body and pulled down.

Conclusions
Knowing the characteristics of all devices, we can cus-
tomize the use of various endovascular grafts for safe 
exclusion of the aneurysmal sac with preservation of the 
hypogastric artery to obtain good outcomes and mini-
mize complications. Combining the AFX2 with IBE can 

provide stable repair of iliac artery aneurysms in the 
selected cases.

Abbreviations
CIA: Common iliac artery; CFA: Common femoral artery; IAA: Iliac arterial aneu-
rysm; IBD: Iliac branch device; IBE: Iliac branch endoprosthesis.

Acknowledgements
Not applicable.

Author contributions
DA designed the study. DA participated in surgery and medical observations. 
DA and KM collected the case data and images and analysis. DA and KM wrote 
this article. Both authors read and approved the manuscript.

Funding
None.

Availability of data and materials
All data in the study are included in this published article.

Declarations

Ethics approval and consent to participate
The study design was approved by the appropriate ethics board (approval 
number R20-71).

Consent for publication
Informed consent was obtained from the patients for the publication of this 
case report.

Competing interests
The authors have no conflicts of interest to declare.

Author details
1 Department of Vascular Surgery, Tokyo Metropolitan Geriatric Medical Center, 
Tokyo, Japan. 2 Department of Cardiovascular Surgery, Kawasaki Medical 
School, 577 Matsushima, Kurashiki-city, Okayama, Japan. 3 Department of Sur-
gery, Tokyo Metropolitan Geriatric Medical Center, Tokyo, Japan. 

Received: 14 November 2021   Accepted: 21 April 2022

References
 1. Pitoulias GA, Donas KP, Schulte S, Horsch S, Papadimitriou DK. Isolated 

iliac artery aneurysms: endovascular versus open elective repair. J Vasc 
Surg. 2007;46:648–54. https:// doi. org/ 10. 1016/j. jvs. 2007. 05. 047.

 2. Uberoi R, Tsetis D, Shrivastava V, Morgan R, Belli AM. Subcommittee on 
reporting standards for arterial aneurysms of the society for vascular sur-
gery. Standard of practice for the interventional management of isolated 
iliac artery aneurysms. Cardiovasc Intervent Radiol. 2011;34:3–13. https:// 
doi. org/ 10. 1007/ s00270- 010- 0055-0.

 3. Bannazadeh M, Jenkins C, Forsyth A, Kramer J, Aggarwal A, Somerset 
AE, et al. Outcomes for concomitant common iliac artery aneurysms 
after endovascular abdominal aortic aneurysm repair. J Vasc Surg. 
2017;66:1390–7. https:// doi. org/ 10. 1016/j. jvs. 2017. 02. 058.

 4. Hobo R, Sybrandy JE, Harris PL, Buth J, EUROSTAR Collaborators. Endovas-
cular repair of abdominal aortic aneurysms with concomitant common 
iliac artery aneurysm: outcome analysis of the Eurostar experience. J 
Endovasc Ther. 2008;15:12–22. https:// doi. org/ 10. 1583/ 07- 2217.1.

 5. Chitragari G, Schlosser FJ, Ochoa Chaar CI, Sumpio BE. Consequences 
of hypogastric artery ligation, embolization, or coverage. J Vasc Surg. 
2015;62:1340-1347.e1. https:// doi. org/ 10. 1016/j. jvs. 2015. 08. 053.

 6. Bosanquet DC, Wilcox C, Whitehurst L, Cox A, Williams IM, Twine CP, 
et al. Systematic review and meta-analysis of the effect of internal iliac 

https://doi.org/10.1016/j.jvs.2007.05.047
https://doi.org/10.1007/s00270-010-0055-0
https://doi.org/10.1007/s00270-010-0055-0
https://doi.org/10.1016/j.jvs.2017.02.058
https://doi.org/10.1583/07-2217.1
https://doi.org/10.1016/j.jvs.2015.08.053


Page 5 of 5Akagi and Murase  Journal of Cardiothoracic Surgery           (2022) 17:93  

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

artery exclusion for patients undergoing EVAR. Eur J Vasc Endovasc Surg. 
2017;53:534–48. https:// doi. org/ 10. 1016/j. ejvs. 2017. 01. 009.

 7. Rayt HS, Bown MJ, Lambert KV, Fishwick NG, McCarthy MJ, London NJ, 
et al. Buttock claudication and erectile dysfunction after internal iliac 
artery embolization in patients prior to endovascular aortic aneurysm 
repair. Cardiovasc Intervent Radiol. 2008;31:728–34. https:// doi. org/ 10. 
1007/ s00270- 008- 9319-3.

 8. Angiletta D, Marinazzo D, Guido G, Greco L, Regina G. Spinal cord, bowel, 
and buttock ischemia after endovascular aneurysm repair. Ann Vasc Surg. 
2011;25(980):e15–9. https:// doi. org/ 10. 1016/j. avsg. 2010. 12. 044.

 9. Saengprakai W, van Herwaarden JA, Georgiadis GS, Slisatkorn W, Moll FL. 
Clinical outcomes of hypogastric artery occlusion for endovascular aortic 
aneurysm repair. Minim Invasive Ther Allied Technol. 2017;26:362–71. 
https:// doi. org/ 10. 1080/ 13645 706. 2017. 13263 85.

 10. Malina M, Dirven M, Sonesson B, Resch T, Dias N, Ivancev K. Feasibility of a 
branched stent-graft in common iliac artery aneurysms. J Endovasc Ther. 
2006;13:496–500. https:// doi. org/ 10. 1583/ 05- 1795R.1.

 11. Schneider DB, Matsumura JS, Lee JT, Peterson BG, Chaer RA, Oderich GS. 
Prospective, multicenter study of endovascular repair of aortoiliac and 
iliac aneurysms using the Gore Iliac Branch endoprosthesis. J Vasc Surg. 
2017;66:775–85. https:// doi. org/ 10. 1016/j. jvs. 2017. 02. 041.

 12. Pearce BJ, Varu VN, Glocker R, Novak Z, Jordan WD, Lee JT. Anatomic 
suitability of aortoiliac aneurysms for next generation branched systems. 
Ann Vasc Surg. 2015;29:69–75. https:// doi. org/ 10. 1016/j. avsg. 2014. 08. 003.

 13. Schneider DB, Milner R, Heyligers JMM, Chakfé N, Matsumura J. Outcomes 
of the GORE Iliac Branch endoprosthesis in clinical trial and real-world 
registry settings. J Vasc Surg. 2019;69:367-377.e1. https:// doi. org/ 10. 
1016/j. jvs. 2018. 05. 200.

 14. Maldonado TS, Mosquera NJ, Lin P, Bellosta R, Barfield M, Moussa A, et al. 
Gore Iliac Branch endoprosthesis for treatment of bilateral common iliac 
artery aneurysms. J Vasc Surg. 2018;68:100-108.e3. https:// doi. org/ 10. 
1016/j. jvs. 2017. 12. 043.

 15. Gray D, Shahverdyan R, Jakobs C, Brunkwall J, Gawenda M. Endovascular 
aneurysm repair of aortoiliac aneurysms with an iliac side-branched stent 
graft: Studying the morphological applicability of the Cook device. Eur J 
Vasc Endovasc Surg. 2015;49:283–8. https:// doi. org/ 10. 1016/j. ejvs. 2014. 
12. 021.

 16. Rasheed K, Cullen JP, Seaman MJ, Messing S, Ellis JL, Glocker RJ, et al. 
Aortic anatomic severity grade correlates with resource utilization. J Vasc 
Surg. 2016;63:569–76. https:// doi. org/ 10. 1016/j. jvs. 2015. 09. 043.

 17. Fargion AT, Masciello F, Pratesi G, Torsello G, Donas KP, Pratesi C, et al. 
Results of iliac branch devices in octogenarians within the pELVIS registry. 
J Endovasc Ther. 2021;28:157–64. https:// doi. org/ 10. 1177/ 15266 02820 
942210.

 18. Silingardi R, Sirignano P, Andreoli F, Mansour W, Migliari M, Speziale F, et al. 
Unibody endograft using AFX 2 for less invasive and faster endovascular 
aortic repair: protocol for a multicenter nonrandomized study. JMIR Res 
Protoc. 2020;9: e16959. https:// doi. org/ 10. 2196/ 16959.

 19. Jo E, Ahn S, Min SK, Mo H, Jae HJ, Hur S. Initial experience and potential 
advantages of AFX2 bifurcated endograft system: comparative case 
series. Vasc Specialist Int. 2019;35:209–16. https:// doi. org/ 10. 5758/ vsi. 
2019. 35.4. 209.

 20. Hoo AS, Ryan L, Neville R, Mukherjee D. Customized endovascular 
repair of common iliac artery aneurysms. J Vasc Surg Cases Innov Tech. 
2018;4:278–82. https:// doi. org/ 10. 1016/j. jvscit. 2018. 07. 009.

 21. Fereydooni A, Deyholos C, Botta R, Nezami N, Dardik A, Nassiri N. Bifur-
cated unibody aortic endografts can overcome unfavorable aortoiliac 
anatomy for deployment of bilateral iliac branch endoprostheses. J Vasc 
Surg Cases Innov Tech. 2019;5:174–8. https:// doi. org/ 10. 1016/j. jvscit. 2019. 
01. 004.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1016/j.ejvs.2017.01.009
https://doi.org/10.1007/s00270-008-9319-3
https://doi.org/10.1007/s00270-008-9319-3
https://doi.org/10.1016/j.avsg.2010.12.044
https://doi.org/10.1080/13645706.2017.1326385
https://doi.org/10.1583/05-1795R.1
https://doi.org/10.1016/j.jvs.2017.02.041
https://doi.org/10.1016/j.avsg.2014.08.003
https://doi.org/10.1016/j.jvs.2018.05.200
https://doi.org/10.1016/j.jvs.2018.05.200
https://doi.org/10.1016/j.jvs.2017.12.043
https://doi.org/10.1016/j.jvs.2017.12.043
https://doi.org/10.1016/j.ejvs.2014.12.021
https://doi.org/10.1016/j.ejvs.2014.12.021
https://doi.org/10.1016/j.jvs.2015.09.043
https://doi.org/10.1177/1526602820942210
https://doi.org/10.1177/1526602820942210
https://doi.org/10.2196/16959
https://doi.org/10.5758/vsi.2019.35.4.209
https://doi.org/10.5758/vsi.2019.35.4.209
https://doi.org/10.1016/j.jvscit.2018.07.009
https://doi.org/10.1016/j.jvscit.2019.01.004
https://doi.org/10.1016/j.jvscit.2019.01.004

	Successful endovascular repair of iliac artery aneurysms with unsuitable anatomy by combining unibody bifurcated endograft and iliac branch systems to preserve hypogastric artery blood flow: a report of two cases
	Abstract 
	Background: 
	Case presentation: 
	Conclusion: 

	Introduction
	Case presentation
	Case 1
	Case 2

	Discussion
	Conclusions
	Acknowledgements
	References


