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Abstract
We report a case of a 72-year-old female patient who presented with 
disabling short distance bilateral buttock claudication due to severe 
calcific stenosis of the infrarenal aorta. A balloon mounted stent graft 
was deployed to treat the aortic stenosis. During deployment of the 
stent graft, the balloon burst, and only partial retrieval was achieved 
via the introducer sheath. Surgical groin exploration was performed in 
order to remove the retained balloon fragment. Attempts to retrieve 
the balloon had caused an iliac artery dissection which was treated with 
a self-expanding stent insertion. The procedure was further complicated 
by distal embolism into the superficial femoral artery which was manage 
with surgical embolectomy.  
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Introduction
Luminal narrowing of the aorta, or aortic stenosis, affecting the abdominal 

aorta is widely reported within literature despite being uncommon when 
compared to other aortic morphologies such as abdominal aortic aneurysms 
(AAA). In adults, abdominal aortic stenosis is often secondary to atherosclerotic 
disease. Other aetiologies include Takayasu arteritis, aortic dissection and 
iatrogenic secondary to intervention [1]. Historically, bypass surgery or 
endarterectomy were the preferred treatment options for these patients. 
Towards the end of the last century however, percutaneous transluminal 
angioplasty (PTA) has been shown to be safe and effective [2,3]. Despite those 
early findings, there is a distinct lack of randomised controlled trials comparing 
therapeutic management over the last 30 years as a result of the relative rarity 
of these lesions [4]. Due to their minimally invasive nature, endovascular 
treatments can be perceived as carrying a low or negligible risk. We would like 
to highlight a rare and unexpected complication of PTA in this case report which 
was successfully overcome.

Case Report
A 72-year-old female presented with bilateral, very short distance, buttock 

claudication and lower back pain. Patient experienced symptoms on climbing 
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single flight of stairs or walking less than 20 yards within 
her home. Past medical history included hypertension, 
hyperlipidaemia, CKD stage 3 and the patient is a non-smoker. 
Non palpable femoral or more distal pulses bilaterally. 
Unremarkable abdominal examination. Venous Duplex scan 
commented widely patent iliac arteries with reduced flow, 
monophasic signals in both common femoral arteries (CFA), 
superficial femoral arteries (SFA) and popliteal arteries with 
resting ABPIs of 0.49 bilaterally. CT Angiogram showed a 
severe focal stenosis of the infrarenal aorta approximately 
3cm below renal arteries due to circumferential calcific 
atheromatous disease (Figure 1). The aorta was small in 
calibre, approximately 12mm. Distal to the aorta there were 
scattered calcifications present in the external iliac arteries 
with no focal stenosis. Bilaterally femoropopliteal and crural 
segment arteries were widely patent. A multidisciplinary 
team (MDT) decision recommended endovascular stenting 
of the infrarenal aorta using a covered balloon mounted 
stent graft. 

The procedure was performed via a right common 
femoral artery approach under local anaesthesia. The 
infrarenal aortic stenosis was crossed and a 10 French long 
sheath advanced beyond the level of the stenosis (Figure 2). 
There was no pre-dilation of the vessel. A Bentley 12x59mm 
(un-sheathed) balloon mounted stent-graft was successfully 
deployed at its intended landing position (Figure 3), 
to protect the accessory renal artery and completion 
aortogram demonstrates good effect (Figure 4). During 

Figure 1: Pre-Procedural CT Angiogram demonstrating severe focal stenosis of the infrarenal aorta approximately 
3cm below renal arteries due to circumferential calcific atheromatous disease (left and centre) and three-dimensional 
rendering of this imaging modality (right).

Figure 2: A single shot of a fluoroscopy loop acquired during 
balloon inflation shows the balloon at maximum point of inflation 
prior to bursting. The balloon has a uniform outline without a 
‘kink’ which indicates suitable treatment of the stenosis.

deployment of the stent graft, the balloon burst, on first 
inflation, at 10 atmospheres of pressure, below the rated 
burst pressure of 13 atmospheres (bar). 
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Figure 3: (a): Identifying the level of the aortic stenosis using a 
hand injection of contrast via a cobra catheter inserted through a 
right common femoral artery approach. 

(b): A 10Fr vascular access sheath has been placed beyond the 
stenosis. A digital subtraction angiography (DSA) contrast run 
clearly demonstrates position of renal arteries and tight flow 
limiting infra-renal aortic stenosis.

Figure 4: Completion aortogram following stent deployment in the 
infra-renal segment of the abdominal aorta.

It was not possible to retrieve the stent delivery 
mechanism percutaneously through the vascular access 
sheath. The balloon had become wedged just outside the 
sheath. With some traction of the balloon catheter over a 
stiff Amplatz type wire. The lower portion of the balloon, 
attached to the outer catheter (silver/clear) of the balloon, 
was removed. At this point operators realised that the 
balloon was split into two and one half was still remaining 
inside the patient over the wire. 

Several attempts, including trial of removing the 
balloon through the right CFA without a sheath, were made 
to remove the remaining part of the balloon, however these 
were not successful. Following discussion with the vascular 
surgeons, a decision was made to retrieve the balloon 
surgically. The patient was informed, and gave verbal 
consent to a right groin exposure, exploration and proceed 
under general anaesthetic. A longitudinal incision was 
made to the right groin and the femoral vessels exposed. 
The remaining portion of the balloon and the sheath were 
removed under direct vision. 

Upon analysis of the retrieved delivery system, it was 
clearly evident that the balloon had burst radially and failed 
to reduce in axial diameter enough to be fit through the 
lumen of the sheath (Figure 5 & 6). Following removal of 
the device and sheath, blood flow was poor. A further 2000 
units of IV Heparin were given in addition to the previously 
administered 3000 units. Surgical embolectomy of the iliac 
inflow was performed using a size 4 Fogarty catheter, however 
the inflow remained poor. Angiogram showed dissection of 

Figure 5: The tip of the vascular access sheath has been deformed 
by the ruptured balloon when attempts were made to retrieve the 
system.
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Figure 6: Retrieval of delivery mechanism clearly shows it is in 
two parts. On the left is the majority of the balloon fragment on 
a blue delivery system. This had detached and remained within 
the patient creating the flow limiting dissection within the right 
external iliac artery. On the right is the lower end of the balloon 
that detached and was removed via the sheath along with the 
clear/silver delivery mechanism.
the right external iliac artery. Therefore, percutaneous left 
CFA access was gained in order to access the true lumen. 
A wire was snared from the right groin and stenting of the 
right EIA was performed with a 7 x 60 mm self-expanding 
bare metal stent with good angiographic result (Figure 7). 
However imaging of the femoropopliteal segment showed 
thromboembolism into the superficial femoral (SFA) and 
profunda femoris (PFA) arteries. Subsequent surgical SFA 
and PFA embolectomies were performed to establish a 
good outflow (Figure 8 left and middle).

Figure 7: Right EIA dissection pre stenting (left) and post stenting 
(right).

Figure 8: Angiogram confirming absence of flow within the right 
SFA due to thromboembolism (left). Repeat angiogram following 
surgical embolectomy showing patent SFA and PFA (middle). 
Angiogram of the crural vessels showing patent crural vessels 
(right).

A right femoral endarterectomy was performed and 
the arteriotomy was then closed using a VascuGuard 
bovine pericardial patch with a running 6.0 proline suture. 
Immediately prior to this, a small flap in the proximal 
superficial femoral artery was tacked with a 7.0 prolene 
suture. On clamp removal, the final diagnostic angiogram 
revealed excellent flow within the right lower limb arteries 
(Figure 8 right). The patient experienced an uncomplicated 
recovery on the vascular surgery ward and was discharged 
home on day 3 post operation. They were started on 
Apixaban and Aspirin for the initial 6 weeks, then a 6-week 
regimen of dual antiplatelet therapy (clopidogrel and 
aspirin) and finally followed by long term clopidogrel only. 
The patient was followed up 6 weeks post-op and reported 
walking “unlimited distances”, compared to her previous 
short distance claudication. On examination the patient 
had palpable peripheral pulses and on handheld Doppler 
triphasic pedal signals with normal resting ABPI’s. 

Discussion
Focal infrarenal stenosis of the aorta is relatively 

uncommon and disproportionately affects women [5-7]. This 
classically presents with symptoms of bilateral claudication 
and is often also related to hypoplastic aortoiliac syndrome 
which can make surgical endarterectomy and bypass a more 
complex and challenging procedure with greater risks [7,8]. 
These patients are also typically younger and therefore 
more likely to require secondary intervention [9]. As a 
result of the relative rarity of these lesions [4], there is a 
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lack of randomised controlled trials comparing therapeutic 
management.

Primary stent placement is preferred over a surgical 
approach for its lower major complication and mortality 
rates, along with its shorter recovery period and when 
making consideration of potential secondary intervention 
in the future [5,8-10]. It also holds a an advantage over 
percutaneous transluminal angioplasty (PTA) for aortic 
disease, which was previously the low risk option for 
selected cases [8,11], due to the infrequent but associated 
risk of thrombus formation and restenosis, intimal 
dissection, acute aneurysm formation and rupture, and 
distal embolization with PTA alone [4,7-13]. For these 
reasons and results from several case series compared 
by Simons et al. demonstrating good patency rates it has 
been suggested as the first-line management for distal 
aortic occlusive disease since the early 2000s [5,9]. Stenting 
without predilation of the aorta reduces the risks of the PTA 
associated complications9 by preventing the elastic recoil 
of the vessel and associated stenosis and outward pressure 
between the intima and media layers [11]. 

Both bare and covered stents have been used for 
treatment of narrowing of the aorta, with each having 
their own relative drawbacks. Bare stents are reported to 
have a greater re-stenosis rate, whereas covered stents 
pose a greater risk of occlusion of the main branches of the 
abdominal aorta [11,12]. A preference for balloon mounted 
stents, and their greater radial force, are when calcified 
lesions are present in the vessel, which can be problematic 
when placing self-expanding stents and potentially lead 
to incomplete deployment or create difficulty advancing 
balloon catheters into the stent after deployment [9]. This 
is the rationale of using a balloon mounted stent graft 
in our case. However, a recognised fallibility of balloon 
mounted stents is their susceptibility to compression and 
deformation which was observed early in their use [14]. 
Rupture of the delivery balloon and vascular damage using 
balloon-mounted stents is suggested due to be to the more 
rigid nature of the stent itself [11,13] and correlated to the 
relative lengths of the balloon and stent in use [15]. Self-
expanding stents comparatively result in fewer incidences of 
damage against the vessel wall, however are more difficult 
to site and prone to “jumping” on deployment [11,12]. 

Horton et al. present their findings of sharp vascular 
calcifications causing recurring and reliable balloon rupture 
with apparent abrasions and focal puncture point during 
their embolization procedures [16]. Blame has often been 
ratified on the irregularities of the vessel, be it a calcified 
or angular lesion or tortuous vessel or technical factors 

such as over inflation of balloon pressure, or subsequent 
incomplete deflation, in cases of retention or entrapment 
of the balloon portion of devices [17-19]. 

The authors present a case where a balloon mounted 
stent graft was used to treat a focal infra-renal aortic 
stenosis. The post procedure results were satisfactory with 
good clinician and patient reported outcome measures at 
6 weeks follow up. Despite following national guidelines, 
we experienced an expected and potentially severe 
complication which was rectified with a multidisciplinary 
approach. At our local hospital, all endovascular aortic work 
is performed in close collaboration with the interventional 
radiology, vascular surgery and anaesthetic departments, as 
well as the manufacturing companies. We believe it is this 
safety infrastructure that allows for the timely evaluation 
and action of any potential problems that may arise during 
the procedure. 

Our case was reported to the manufacturer and 
the summary of their investigation was the severity of 
the calcification at the point of deployment caused the 
balloon to burst . Though not a novel finding in itself, it was 
the mechanism of burst which led to the complications 
experienced and outlined in this report. A detailed review 
by the manufacturer (Bentley) follows below. In an overview 
statement, the company said “[The] product was produced 
within the defined specifications…The lot passed all in-
process controls…as well as the determination of the balloon 
burst pressure and burst mode… A device malfunction is not 
assumed but cannot be completely excluded.”

The balloons are designed to burst longitudinally in the 
event of a burst of up to three atmosphere (ATM) above 
rated burst pressure (RBP) for this balloon diameter. Above 
three ATM they can also burst radially. It is not known at 
which pressure the balloon bursts and what the burst mode 
looks like, though it appears to be longitudinal and radial 
(Figure 9). The failure mode occurred most probably due 
to a damage during use and an interaction with difficult 
anatomical conditions (heavy calcification). Therefore, the 
most probably root cause of the burst balloon is the inflation 
of the balloon in the severe calcified lesion.

As part of a review of the case we identified that the 
ultimate management was suitable and in following with 
the literature. The authors acknowledge however, that such 
invasive methods of retrieval should only be used when 
absolutely necessary and in future, retrieval using a snare 
from the top of the balloon or contralateral side would be 
attempted in the first instance.

https://dx.doi.org/10.51931/OAJCS.2021.01.000005


6

2020 | Volume 1 | Article 5DOI: 10.51931/OAJCS.2021.01.000005

1. Sebastià C, Quiroga S, Boyé R, Perez-Lafuente M, Castellà E, et al. (2003) 
Aortic Stenosis: Spectrum of Diseases Depicted at Multisection CT. 
Radiographics p. 23. 

2. Heeney D, Bookstein J, Daniels E, Warmath M, Horn J, et al. (1983) 
Transluminal angioplasty of the abdominal aorta. Radiology 148(1): 81-
83. 

3. Sheeran SR, Hallisey MJ, Ferguson D (1997) Percutaneous transluminal 
stent placement in the abdominal aorta. J Vasc Interv Radiol 8(1): 55-60. 

4. Nyman U, Uher P, Lindh M, Lindblad B, Ivancev K (2000) Primary stenting 
in infrarenal aortic occlusive disease. Cardiovasc Intervent Radiol 23(2): 
97-108. 

5. Simons PCG, Nawijn AA, Bruijninckx CMA, Knippenberg B, de Vries EH, 
et al. (2006) Long-term Results of Primary Stent Placement to Treat 
Infrarenal Aortic Stenosis. Eur J Vasc Endovasc Surg 32(6): 627-633. 

6. Joh JH, Cho S (2019) A comparison of aortoiliac disease between eastern 
and western countries. Vasc Spec Int 35(4): 184-188. 

7. Therasse E, Côté G, Oliva VL, Cusson JR, Wistaff R, et al. (2001) Infrarenal 
aortic stenosis: Value of stent placement after percutaneous transluminal 

References

Figure 9: BeGraft Aortic balloon catheter fragments. The main part of the balloon is still attached to the inner tubing and a small part to the outer 
tubing. A statement from Bentley said: “The split of the balloon was found not to be at the tip of the catheter but in the proximal balloon cone…
the main balloon part is still attached to the inner tubing (at the catheter tip). The guide wire is stuck in the guide wire lumen of the inner tubing.

Conclusion
PTA has established itself as the preferred method 

of treatment for focal infrarenal aortic stenosis. Balloon 
rupture is a potentially dangerous complication that may 
occur, and endovascular retrieval is not always possible. 
Clinicians must be aware of the different balloon burst 
mechanisms, and how to identify and manage them. 

Authors Note
Informed consent has been obtained from the patient 

for publication of the case report and accompanying images.

Declaration of Conflicting Interests
The author(s) declared no potential conflicts of interest 

with respect to the research, authorship, and/or publication 
of this article.

Funding
The author(s) received no financial support for the 

research, authorship, and/or publication of this article.

angioplasty failure. Radiology 219(3): 655-662. 
8. Audet P, Therasse E, Oliva VL, Soulez G, Côté G, et al. (1998 ) Infrarenal 

aortic stenosis: Long-term clinical and hemodynamic results of 
percutaneous transluminal angioplasty. Radiology 209(2): 357-363. 

9. Klonaris C, Katsargyris A, Tsekouras N, Alexandrou A, Giannopoulos A, 
et al. (2008) Primary stenting for aortic lesions: From single stenoses to 
total aortoiliac occlusions. J Vasc Surg 47(2): 310-317. 

10. Yilmaz S, Sindel T, Yegin A, Erdoğan A, Lüleci E (2004) Primary Stenting 
of Focal Atherosclerotic Infrarenal Aortic Stenoses: Long-Term Results in 
13 Patients and a Literature Review. Cardiovasc Intervent Radiol 27(2): 
121-128. 

11. Ghazi P, Haji-Zeinali AM, Shafiee N, Qureshi SA (2009) Endovascular 
abdominal aortic stenosis treatment with the optimed self-expandable 
nitinol stent. Catheter Cardiovasc Interv 74(4): 634-641. 

12. Kenny D, Margey R, Turner MS, Tometzki AJ, Walsh KP, et al. (2008) 
Self-expanding and balloon expandable covered stents in the treatment 
of aortic coarctation with or without aneurysm formation. Catheter 
Cardiovasc Interv 72(1): 65-71. 

13. Forbes TJ, Garekar S, Amin Z, Zahn EM, Nykanen D, et al. (2007) 
Procedural results and acute complications in stenting native and 
recurrent coarctation of the aorta in patients over 4 years of age: A multi-
institutional study. Catheter Cardiovasc Interv 70(2): 276-285. 

14. Mathur A, Dorros G, Iyer SS, Vitek JJ, Yadav SS, et al. (1997) Palmaz 
stent compression in patients following carotid artery stenting. Cathet 
Cardiovasc Diagn 41(2): 137-140. 

15. Hamdan MA, Maheshwari S, Fahey JT, Hellenbrand WE (2001) 
Endovascular stents for coarctation of the aorta: Initial results and 
intermediate-term follow-up. J Am Coll Cardiol. Elsevier Masson SAS 
38(5): 1518-1523. 

16. Horton JA, Jungreis CA, Stratemeier PH (1991) Sharp vascular 
calcifications and acute balloon rupture during embolization. Am J 
Neuroradiol 12(6): 1070-1073. 

17. Wu R, Jhamnani S, Bennett W, Robert R (2015) Entrapment and Retention 
of a Ruptured Coronary Angioplasty Balloon. Cath Lab Digest 23(10): 1-5. 

18. Chang WT, Chen JY, Li YH, Tsai LM, Lee CH (2015) A two-case series of 
entrapment of a ruptured balloon in the coronary artery: Avoidable 
complications and nonsurgical management. J Formos Med Assoc. 
Elsevier Taiwan LLC 114(11): 1135-1139. 

19. Desai CK, Petrasko M, Steffen K, Stys T, Stys A (2019) Retained Coronary 
Balloon Requiring Emergent Open Surgical Retrieval: An Uncommon 
Complication Requiring Individualized Management Strategies. 
Methodist Debakey Cardiovasc J 15(1): 81-85.

https://dx.doi.org/10.51931/OAJCS.2021.01.000005
https://pubmed.ncbi.nlm.nih.gov/6222397/
https://pubmed.ncbi.nlm.nih.gov/6222397/
https://pubmed.ncbi.nlm.nih.gov/6222397/
https://pubmed.ncbi.nlm.nih.gov/9025039/
https://pubmed.ncbi.nlm.nih.gov/9025039/
https://pubmed.ncbi.nlm.nih.gov/10795833/
https://pubmed.ncbi.nlm.nih.gov/10795833/
https://pubmed.ncbi.nlm.nih.gov/10795833/
https://www.sciencedirect.com/science/article/pii/S1078588406002863
https://www.sciencedirect.com/science/article/pii/S1078588406002863
https://www.sciencedirect.com/science/article/pii/S1078588406002863
https://pubmed.ncbi.nlm.nih.gov/31915661/
https://pubmed.ncbi.nlm.nih.gov/31915661/
https://pubmed.ncbi.nlm.nih.gov/11376250/
https://pubmed.ncbi.nlm.nih.gov/11376250/
https://pubmed.ncbi.nlm.nih.gov/11376250/
https://pubmed.ncbi.nlm.nih.gov/9807559/
https://pubmed.ncbi.nlm.nih.gov/9807559/
https://pubmed.ncbi.nlm.nih.gov/9807559/
https://pubmed.ncbi.nlm.nih.gov/18241754/
https://pubmed.ncbi.nlm.nih.gov/18241754/
https://pubmed.ncbi.nlm.nih.gov/18241754/
https://pubmed.ncbi.nlm.nih.gov/15259805/
https://pubmed.ncbi.nlm.nih.gov/15259805/
https://pubmed.ncbi.nlm.nih.gov/15259805/
https://pubmed.ncbi.nlm.nih.gov/15259805/
https://pubmed.ncbi.nlm.nih.gov/19626687/
https://pubmed.ncbi.nlm.nih.gov/19626687/
https://pubmed.ncbi.nlm.nih.gov/19626687/
https://pubmed.ncbi.nlm.nih.gov/18412235/
https://pubmed.ncbi.nlm.nih.gov/18412235/
https://pubmed.ncbi.nlm.nih.gov/18412235/
https://pubmed.ncbi.nlm.nih.gov/18412235/
https://pubmed.ncbi.nlm.nih.gov/17630670/
https://pubmed.ncbi.nlm.nih.gov/17630670/
https://pubmed.ncbi.nlm.nih.gov/17630670/
https://pubmed.ncbi.nlm.nih.gov/17630670/
https://onlinelibrary.wiley.com/doi/abs/10.1002/%28SICI%291097-0304%28199706%2941%3A2%3C137%3A%3AAID-CCD7%3E3.0.CO%3B2-8
https://onlinelibrary.wiley.com/doi/abs/10.1002/%28SICI%291097-0304%28199706%2941%3A2%3C137%3A%3AAID-CCD7%3E3.0.CO%3B2-8
https://onlinelibrary.wiley.com/doi/abs/10.1002/%28SICI%291097-0304%28199706%2941%3A2%3C137%3A%3AAID-CCD7%3E3.0.CO%3B2-8
https://pubmed.ncbi.nlm.nih.gov/11691533/
https://pubmed.ncbi.nlm.nih.gov/11691533/
https://pubmed.ncbi.nlm.nih.gov/11691533/
https://pubmed.ncbi.nlm.nih.gov/11691533/
https://pubmed.ncbi.nlm.nih.gov/1763728/
https://pubmed.ncbi.nlm.nih.gov/1763728/
https://pubmed.ncbi.nlm.nih.gov/1763728/
https://www.cathlabdigest.com/article/Entrapment-Retention-Ruptured-Coronary-Angioplasty-Balloon
https://www.cathlabdigest.com/article/Entrapment-Retention-Ruptured-Coronary-Angioplasty-Balloon
https://pubmed.ncbi.nlm.nih.gov/23791003/
https://pubmed.ncbi.nlm.nih.gov/23791003/
https://pubmed.ncbi.nlm.nih.gov/23791003/
https://pubmed.ncbi.nlm.nih.gov/23791003/

