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Is only severe vascular tortuosity a contraindication 
for the transfemoral approach of transcatheter aortic
valve implantation?
Czy tylko bardzo kręty przebieg naczyń jest przeciwwskazaniem do przezcewnikowej 
przezudowej implantacji zastawki aortalnej? 
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A b s t r a c t

Transcatheter aortic valve implantation is an alternative therapy for surgery in patients with aortic stenosis having high risk for
surgery. Transcatheter aortic valve implantation may be performed through transfemoral, transaortic and transapical approaches.
General anesthesia is generally required for transapical and transaortic approaches while epidural anesthesia is enough for the trans-
femoral approach. Although transfemoral access is suitable for most cases, patients having severe vascular tortuosity are candidates
for the transapical approach. However, the approach for patients having vascular tortuosity along with poor respiratory capacity con-
traindicated for general anesthesia is controversial. Vascular complications that significantly increase patient morbidity and mortal-
ity are common in transfemoral transcatheter aortic valve implantation and generally associated with severe ilio-femoral tortuosi-
ties, severe calcification, porcelain aorta, and significant atheroma of the femoral and iliac vessels. But the effect of tortuosity alone
was not evaluated well and complications were generally associated with vascular calcification. Stiff wires were commonly used in
endovascular procedures. The vascular tortuosity can be straightened with stiff wires but the accordion effect, pseudo obstruction
and vascular injury may also be observed. Herein we present a case of severe aortic stenosis successfully treated with transfemoral
aortic valve implantation despite severe femoral, iliac and aortic tortuosity having severe chronic obstructive pulmonary disease.
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S t r e s z c z e n i e

Przezcewnikowe wszczepienie zastawki aortalnej stanowi alternatywę dla operacji kardiochirurgicznej u chorych ze zwężeniem
zastawki aortalnej i wysokim ryzykiem okołooperacyjnym. Przezcewnikowa implantacja zastawki aortalnej może zostać przeprowa-
dzona drogą przezudową, przezaortalną i przezkoniuszkową. Przy wszczepieniu przezkoniuszkowym i przezaortalnym wymagane jest
najczęściej znieczulenie ogólne, podczas gdy do wszczepienia przezudowego wystarcza znieczulenie zewnątrzoponowe. Chociaż
dostęp przezudowy jest możliwy u większości pacjentów, chorzy z bardzo krętymi naczyniami są kandydatami do wszczepienia przez -
koniuszkowego. Problematyczna pozostaje kwestia dostępu u pacjentów z bardzo krętymi naczyniami i niską pojemnością odde-
chową, co stanowi przeciwwskazanie do znieczulenia ogólnego. Powikłania naczyniowe, które znacznie zwiększają chorobowość
i śmiertelność pacjentów, często towarzyszą przezcewnikowej przezudowej implantacji zastawki aortalnej i wynikają głównie z bar-
dzo krętego przebiegu tętnic w odcinku biodrowo-udowym, masywnych zwapnień, obecności „porcelanowej” aorty i zaawansowa-
nej miażdżycy tętnic udowych i biodrowych. Nie oceniano jednak wpływu krętego przebiegu naczyń, a powikłania wiązano głównie
z obecnością zwapnień. Do zabiegów wewnątrznaczyniowych najczęściej stosuje się sztywne prowadniki. Kręty odcinek tętnicy moż-
na wyprostować za pomocą sztywnego prowadnika, ale może także dojść do wystąpienia objawu akordeonowego, pseudoniedroż-
ności oraz uszkodzenia naczynia. Poniżej przedstawiono opis przypadku ciasnego zwężenia zastawki aortalnej leczonego skutecznie
za pomocą przezudowej implantacji zastawki aortalnej pomimo bardzo krętego przebiegu tętnic udowej, biodrowej i aorty u pacjen-
ta z przewlekłą obturacyjną chorobą płuc.
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Introduction
Transcatheter aortic valve implantation (TAVI) is an

alternative therapy for surgery in patients with severe
symptomatic aortic stenosis at high risk for surgery.
Although TAVI is less invasive it is associated with major
complications including valve embolization, stroke, perfo-
ration, coronary obstruction, and atrioventricular block 
[1-3]. Severe vascular tortuosity was associated with major
vascular complication. The transapical approach is recom-
mended in patients with vascular tortuosity [3]. 

Herein we present a case of aortic stenosis success-
fully treated with transfemoral aortic valve implantation
despite severe femoral iliac and aortic tortuosity in
a patient with severe chronic obstructive pulmonary dis-
ease.

Case report
An 87-year-old female patient presented with dyspnea

and rest angina. She had hypertension and severe chron-
ic obstructive pulmonary disease. She had 4/6 systolic ejec-
tion murmur at the aortic point and wheezing on physical
examination. Electrocardiography demonstrated atrial fib-
rillation. Transthoracic echocardiography showed severe
aortic stenosis (maximum/mean gradient: 68/46 mm Hg
and aortic valve area: 0.52 cm2). Coronary angiography
demonstrated noncritical stenosis of the left anterior
descending circumflex coronary arteries. She had high risk
for aortic valve replacement surgery; logistic EuroSCORE
and STS scores were 24 and 20 consecutively. She had poor
respiratory capacity having contraindication for general
anesthesia. Thus transcatheter aortic valve implantation

Fig. 1. A, B – Computed tomography demonstrated grade 3 tortuosity of femoral and iliac arteries and 
grade 2 tortuosity of aorta with mild calcification. C – The iliac tortuosity was straightened by a 0.035 Back-up
Meier guidewire. D – Narrowed and tortuous iliac vein was demonstrated by venography
Ryc. 1. A, B – W tomografii komputerowej wykazano kręty przebieg tętnicy udowej i biodrowej (stopień 3) oraz 
aorty (stopień 2) z obecnością niewielkich zwapnień. C – zakręty w tętnicy biodrowej wyprostowano za pomocą
prowadnika 0,0035 Back-up Meier. D – zwężona oraz kręta żyła biodrowa uwidoczniona za pomocą wenografii
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was planned for the patient. Transesophageal echocardio-
graphy showed an annulus diameter of 20 mm; hence
a 23 mm balloon expandable Edwards Sapien XT valve was
selected. Computed tomography demonstrated grade 3
tortuosity of femoral and iliac arteries and grade 2 tortu-
osity of aorta with mild calcification (Figures 1 A, B). Despite
severe tortuosity, easy catheter and guide wire manipula-
tion without difficulty during coronary angiography and
mild calcification of iliac arteries and aorta, the trans-
femoral approach was planned. A 6 F catheter was intro-
duced into the right common femoral artery through sur-
gical cutdown. A 6 F Judkins right coronary catheter was
introduced to the ascending aorta through a 0.038
guidewire. The 0.038 guidewire was exchanged with
a 0.035 Back-up Meier guidewire which straightened the

iliac tortuosity (Figure 1 C). Then the 16 F Edwards Sapien 
E-sheath was introduced. A transient pacemaker was
implanted in the right ventricular apex through the narrowed
and tortuous left iliac vein from the left femoral vein 
(Figure 1 D). Aortic balloon valvuloplasty was performed 
(Figure 2 A). The 23 mm Edwards Sapien XT bioprosthetic
valve catheter was advanced gently over the guide and light-
ly flexed in the tortuous descending aorta and further flexed
in the aortic arch while the guidewire was detensioned by
slightly pulling the guidewire. The aortic arch was crossed
with the fully flexed catheter and the valve was located 
at the proper position and successfully implanted (Figures
2 B, C). Final aortography showed trivial aortic regurgitation.
The catheter was removed without any complications 
(Figure 2 D). The patient was discharged uneventfully.

Fig. 2. A – The aortic balloon angioplasty is depicted. B, C – The successfully implanted 23 mm Edwards Sapien
XT valve is shown. D – Tortuous right iliac and femoral artery demonstrated with angiography after removal
of sheath
Ryc. 2. A – Plastyka balonowa zastawki aortalnej. B, C – Skutecznie implantowana zastawka aortalna Edwards
Sapien XT 23 mm. D – Kręte prawe tętnice biodrowa i udowa uwidocznione za pomocą angiografii po usunięciu
cewnika
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Discussion
Vascular complications that significantly increase

patient morbidity and mortality are common in trans-
femoral TAVI [3-5]. Thus severe iliofemoral tortuosities,
severe calcification, porcelain aorta, significant atheroma
of the femoral and iliac vessels constitute contraindica-
tions for transfemoral TAVI [3]. Vessel tortuosity was eval-
uated as according to the tortuosity score which was
defined as: 0 no tortuosity; 1 mild tortuosity (30° to 60°);
2 moderate tortuosity (60° to 90°); and 3 marked tortu-
osity (> 90°). Despite the marked tortuosity of the iliac and
femoral arteries and moderate tortuosity of the descend-
ing aorta, we easily performed the coronary angiography.
Furthermore the calcification grade is more important in
the development of vascular complications, which was
mild in this patient [2]. For advancing the valve a stiff wire
is needed. The backup Meier, Lunderquist and Amplatz
extra stiff wires are generally preferred. We used the back-
up Meier guidewire which totally straightened the tortu-
ous iliac and femoral arteries and partially flattened
the descending aorta. During advancement of the E-sheath
we did not feel resistance. The guidewire should stay in
the left ventricle during the procedure and advancing
a valve catheter in a tortuous aorta may displace
the guidewire; thus the guide wire should be detensioned
by gently pulling back the catheter while advancing
the valve over tortuous and angled areas. With increasing
age the vascular tortuosity increases, and aortic stenosis
is common among elderly patients. Thus patients with aor-
tic stenosis may have varying degrees of vascular tortu-
osity. Calcium deposition is associated with rigidity
of the vessels and an insult to the severely calcified ves-
sel may cause perforation and rupture of the vessel. Fur-
thermore, a heavily calcified vessel loses its elasticity.  

In conclusion, vascular calcification may be more impor-
tant than tortuosity and transfemoral TAVI may be per-
formed in severely tortuous vessels successfully by an
experienced interventional cardiologist. 
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