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Why do we ask this question? 

•  bail out? 
•  standard procedure? 

       Answer: 
To bail out in complicated cases, but 
also durable enough for ˃ 5 year F.U. 



Informed Consent 

What to tell your patients and their family? 
 
•  Reliability of devices 
    - approved “off the shelf” 
 
•  Results in peer reviewed publications? 
    - yes 



PAPERS OF THE 135TH  ASA  ANNUAL  MEETING 

 Collected World  Experience About the Performance of the Snorkel/Chimney  Endovascular 
Technique  in the Treatment  of Complex Aortic  Pathologies 

The PERICLES Registry 

Konstantinos P. Donas, MD,* Jason  T. Lee, MD, †,  Mario Lachat, MD, †,  Giovanni Torsello, MD, PhD,§ and Frank J  Veith, MD; 

on behalf of the PERICLES investigators 

Annals of Surgery .  Volume 262,  Number 3,  September 
2015 

Conclusions:  This global experience represents the 
largest series in the ch-reports of branched/fenestrated 
devices, suggesting the appropriateness of broader 
applicability and the need for continued careful 
surveillance.  These results support ch-EVAR as a valid 
off-the-shelf and immediately available alternative in the 
treatment of complex abdominal EVAR and provide 
impetus for the standardization of these techniques in the 
future 



Eur J Vasc  Endovasc Surg (dec 2015) 50, 722-731 

REVIEW 
 
Chimney Grafts  in Aortic  Stent  Grafting: Hazardous or  Useful Technique? Systematic  
Review of Current  Data 

B. Lind.blad *, A. Bin Jabr,J. Holst, M. Malina 
Department  of Vascular  Diseases, Skäne University Hospita!,Malmö, Sweden 

Conclusion: Increasing amounts of data support the benefit of 
visceral and arch chimney graft techniques. In particular, the low 
early mortality and complication rates and high long-term patency 
seem advantageous; however, the majority of cases have been 
treated electively, and there is a high risk of bias in all studies. 
Mid-to long-term data suggest few late complications, except in 
cases where one renal artery was sacrificed. The CG technique is 
valuable for complex urgent patients and needs further 
documentation for other patiant groups 



  CLINICAL RESEARCH STUDIES   
From the Society for Vascular  Surgery 

The PROTAGORAS study to evaluate  the performance of the 
Endurant stent graft for patients with pararenal  pathologie  
processes  treated  by the chimney/snorkel  endovascular  
technique 
Konstantinos  P. Donas, MD,a,b Giovanni B. Torsello, MD,a,b Gianluca  Piccoli, MD,c Georgios A. Pitoulias,  MD,a,b,d 
Giovanni Federico Torsello, MD,e Theodosios  Bisdas, MD,a,b 
Martin Austermann,  MD,a,b and Daniele Gasparini, MD,c Münster,  Germany; Udine, Italy; and  Thessaloniki, Greece 

Journal of Vascular Surgery, Volume 63, Number 1, 
January 2016 

Conclusions: Standard use of the Endurant abdominal 
device for ch-EVAR in >120 patients is associated with 
high technical success, significant aneurysm sac 
regression, and low incidence of secondary 
procedures after 2-year radiologic follow-up. These 
results will give significant impetus to device 
selection, facilitating the standardization of technique 



Chimney: 4 chimneys? 



Chimney: 2 x 2 chimneys? 
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Chimney: 2 x 2 chimneys? 

a persistent type III endoleak. Hospitalization was uneventful, and
the patient was discharged on postoperative day 4 in good health.
Follow-up scan after 4 months showed adequate patency of all four
chimney grafts (Fig 3) with disappearance of the type III endoleak
except for a small type II endoleak. Despite the endoleak, the
maximum aneurysm diameter had decreased from 66.0 to 65.1
mm and aneurysm volume from 202.1 to 161.8 mL. After 1 and
6 months, laboratory testing revealed normal creatinine levels
(111 and 108 mmol/L, respectively), and the patient felt well
without abdominal complaints.

DISCUSSION

Since the introduction of endovascular aortic aneurysm
repair, physicians have sought to extent its applicability.
Fenestrated and branched stent grafts were introduced as
techniques to preserve blood flow over the aortic branches.
Because of good midterm results, these techniques are
currently gaining more popularity.10-13 However, an im-
portant limitation regarding these stent grafts is that they
are patient specific and have to be custom made. More-
over, 20% to 30% of patients are considered unsuitable
for these stent grafts because of tortuosity, angulation, or
calcifications of the aorta.3-5 With the use of chimney
grafts, an extension of the proximal landing zone can be
achieved with the use of immediately available stents,
avoiding open surgery.

A review of the literature concerning the use and
outcome of chimney grafts, reported 93 patients with
134 treated aortic side branches.7 In this report, technical
success was 86%, and a patency rate of 97.8% was obtained.
Most patients received one or two chimney grafts, whereas

only three patients are reported to have complete endovas-
cular renovisceral revascularization. Lachat et al used
a Gore-TAG stent graft for a ruptured thoracoabdominal
aortic aneurysm with two chimney grafts extending at the
proximal landing zone and two extending to the distal
landing zone.14 Kolvebach et al used a sandwich technique
in thoracoabdominal aneursysms with total renovisceral
revascularization in two patients.15 After deployment of
a thoracic stent graft, chimney grafts were deployed in
the visceral arteries. After placement of the bifurcated stent
graft, a third bridging stent graft was placed to connect
both stent grafts.

The interference of the chimney grafts on the circum-
ferential apposition of the stent graft makes a perfect seal
impossible and the presence of perigraft channels, or
so-called “gutters,” is therefore inevitable. These gutters
predispose patients to type I endoleaks, leading to repressu-
rization of the aneurysm and eventually rupture. Not only
in theory, but an observation of a tendency of increased
incidence of type I endoleak with an increasing number
of chimney grafts was made by Moulakakis et al, although
no significant difference was realized.7 In both techniques,
all chimney grafts are covered by one stent graft, thereby
compromising the circumferential apposition to a large
extent.14,15 By placing the chimney grafts in the mesenteric
arteries prior to the aortic stent graft placement, the inter-
ference of the chimney grafts on the apposition stent graft
is divided by two stent grafts. Although highly speculative,
by reducing the number of chimney grafts per stent graft,
the incidence of proximal endoleaks may be reduced. Our
choice of stent graft is based on our clinical experience
with the Endurant stent graft in chimney patients. However,
to avoid additional pressure by a bare stent on the chimney
grafts, we opted for a C3 Excluder as bifurcated stent graft
instead. Preoperative assessment for such a procedure
greatly contributes to its success; multiplanar imaging and
three-dimensional reconstruction can be used, not only to
determine the feasibility of the procedure, but also to calcu-
late the extent of the aortic lumen that is compromised by
the grafts to ensure distal circulation.

The best result in these patients is probably obtained
with the use of branched or fenestrated stent grafts, if time
and the anatomy permit. The development of standardized
branched stent grafts is ongoing, but these stent grafts are
not yet generally available.16,17 Until that time, the use of
chimney grafts seems feasible, and with developing tech-
niques, the results and its applicability might be improved.

CONCLUSIONS

Suprarenal pathologies can be treated with the double
two-chimney technique using directly available devices,
which offers a bailout in patients not eligible for a branched
or fenestrated stent graft.
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Fig 3. Computed tomography (CT) angiography transverse
reconstruction after 4-month follow-up. The arrows indicate the
chimney grafts in position in the superior mesenteric artery (SMA),
celiac trunk, left renal artery, right renal artery, and the aortic lumen.
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