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Disintegration of a Balloon-Expandable Stent in the lliac
Artery Upon Delivery
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ABSTRACT

Although there are still some controversies on the choice of ideal stent as well as balloon-expandable versus self-expanding
stents for aorto-iliac disease; iliac stenting is widely accepted procedure for focal atherosclerotic iliac artery stenosis. Herein, we
present an unusual unilateral iliac stenting complication caused by disintegration struts of balloon-expandable stent which was
successfully handled by means of kissing stents. 62-year-old woman presented with complaints of severe claudication of the right
lower extremity. Short segment stenosis of the proximal right common iliac artery was detected. Balloon-expandable stent was
deployed and stent delivery catheter was then exchanged uneventfully for the pigtail catheter followed by a control arteriogram
which demonstrated the fractured and elongated stent into the distal aorta centrally. Then, two self-expandable nitinol stents
were deployed in bilateral common iliac artery in order to compress the fractured stent struts against the aortic wall. Control ar-
teriogram was obtained showing excellent result with no residual stenosis. However, stent fractures involving balloon-expandable
stents in the iliac arteries are extremely rare, this unusual stent fracture type should be considered before implantation of a
stent in the iliac artery.
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ilyak Arter Stentleme Esnasinda Balon ile Genisleyebilen Stent Strutlarinin Bozulmasinin Endovaskuler Tedavisi
OzZET

ilyak stentleme, fokal aterosklerotik ilyak arter stenoz tedavisinde kabul edilen tedavi yéntemi olmakla birlikte stent seci-
mi onemli rol oynamaktadir. Bu olguda nadir bir ilyak stent komplikasyonu olan balon ile genisleyebilen stent strutlarinin
bozunmasinin kissing stent teknigi ile tedavisini sunuyoruz. Sag bacaginda siddetli kladikasyo sikayeti olan 62 yasindaki hastanin
vapilan tetkiklerinde proksimal sag ana ilyak arterde kisa segment darlik saptandi. Sorunsuz yerlestirilen balon ile genisleyebilen
stent sonrasi elde olunan kontrol anjiografilerde stentin strutlarinin dagilarak stent boyunun uzadigi distal aortaya dogru yer
degistirdigi goriildii. Bunun lizerine strutlari damar duvarina yaslamak icin kissing teknigi ile bilateral kendiliginden genisleyen
nitinol stent yerlestirildi. Kontrol anjiografide rezidiiel stenoz saptanmadi. Sonu¢ olarak ilyak arter stentlemede bu tip nadir
komplikasyonlar g6z éntinde bulundurulmalidir.
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Disintegration of a balloon-expandable stent in the iliac artery

Figure 1. a. The diagnostic angiogram showed 90% ste-
nosis at proximal segment of the right common iliac
artery. b. Control arteriogram was obtained showing
excellent result with no residual stenosis

INTRODUCTION

Balloon angioplasty and stent placement is a well-es-
tablished treatment method used in the treatment of
common iliac artery stenoses in patients with periph-
eral vascular disease. Balloon-expandable stents have
been used in straighter segments and shorter lesions,
whereas, self-expandable stents being more often used
in tortuous and longer segments (1). Although stents
have several advantages over balloon angioplasty, inher-
ent risks of stenting including the complication of stent
fracture can be occurred. Stent deployment in arteries
crossing flexion points, such as the common femoral ar-
tery (CFA) and the popliteal artery, are well known to
fracture (2). In comparison to the femoral artery, the
iliac artery is subjected to less external stress, stenotic
lesions within the iliac artery tend to be shorter. These
factors may result in a lower rate of stent fracture in
the iliac artery (2). Although stent fractures involving
balloon-expandable stents in the iliac arteries are ex-
tremely rare, to the best of our knowledge this is the
first case with unusual type of stent fracture observed
in balloon-expandable stent.

We present an unusual stenting complication and its
management which demonstrates how a routine pro-
cedure can be more complicated within few seconds.
Although this complication was successfully handled
with a satisfactory result; it may not be tolerated if
such a complication occurred in other arterial territo-
ries such as renals or supraaortic arterial system.
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Figure 2. Control arteriogram after deployment of the
balloon expandable stent demonstrates fractured and
elongated stent in to the distal aorta (a). Oblique pro-
jection shows fractured stent struts (thin arrow) and
normal part of the stent segment (thick arrow) (b).

CASE

A 62-year-old woman presented with a severe claudica-
tion on the right leg for which she underwent a lower
extremity arteriogram 3 months back at an outside hos-
pital showing more than 75% short segment stenosis at
the proximal right common iliac artery. She was referred
to our center for further evaluation and treatment. Past
medical history was only significant for diabetes melli-
tus with no history of smoking. Physical examination re-
vealed hardly palpable right femoral arterial pulse and
nothing distally at popliteal, tibialis anterior or dorsalis
pedis arteries. Considering the short segment proximal
common iliac artery stenosis, endovascular treatment
with unilateral single stent placement was planned.

Under local anesthesia, using micropuncture set un-
der sonographic guidance, a 7F 25cm sheath (Terumo
Co, Tokyo, Japan) was introduced via the right com-
mon femoral artery. Magic Torque guidewire (Boston
Scientific, Watertown, MA, USA) was advanced gently
through the stenosis into the aorta, which was followed
by a pelvic angiography with 4F pigtail catheter (Terumo
Co, Leuven, Belgium). The diagnostic angiogram showed
90% stenosis at proximal segment of the right common
iliac artery (Figure 1). Stent size was chosen in accor-
dance with the nominal diameter of the target artery
and landing zone. Then over a Superstiff Amplatz wire
(Boston Scientific, Miami, FL, USA), an 8x26mm pre-
mounted balloon-expandable stent (Paramount, EV3,
St. Paul, MN, USA) was placed across the stenosis under
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roadmap guidance. Then, balloon was inflated up to 6
atmospheres to deploy the stent (Balloon nominal pres-
sure: 10 mmHg, rated burst: 10 mmHg). The stenosis
was effaced at 6 ATM easily and deflation and removal
of the stent delivery catheter was uneventful. Stent de-
livery catheter was then exchanged uneventfully for the
pigtail catheter followed by a control arteriogram which
demostrated the fractured and elongated stent into the
distal aorta centrally (Figure 2 a-b). The stent was now
measured 37 mm in length extending into the distal aor-
ta. On the other hand, distal end of the stent was at the
ideal position within the common iliac artery with no
evidence of migration, fracture or crush. At this point,
decision was made to switch to the kissing stent tech-
nique in order to compress the fractured stent struts
against the aortic wall at the same session. Afterwards,
left main femoral artery was accessed with a Seldinger
technique followed by 6F 25cm sheath (Terumo Co,
Tokyo, Japan) placement in to the left common iliac ar-
tery. Previous stent was bypassed carefully using Terumo
glidewire (Terumo Co, Tokyo, Japan). Extreme care was
taken not to pass through the mesh of the other stent.
Next, two 10 x 40 mm self-expandable nitinol stents
(Protege, EV3, St. Paul, MN, USA) were advanced via
both groin accesses and deployed in a “kissing” fashion
into the aortoiliac arteries at the same level. Control
arteriogram was obtained showing excellent result with
no residual stenosis (Figure 1 b). The stent on the right
side, of course could not be expanded up to 10 mm di-
ameter due to the outer 8mm stent. No post-dilation
was needed. Pelvic arteriogram showed simultaneous
filling of the both iliofemoral arteries with excellent
flow. Physical examination revealed ‘++’ arterial pulses
along the right lower extremity immediately after the
procedure including popliteal artery, tibialis posterior
artery and dorsalis pedis artery.

DISCUSSION

Percutaneous transluminal angioplasty (PTA) is a safe
and effective method in the treatment of aortoiliac oc-
clusive disease. However, complications of the proce-
dure and recurrent stenosis have led to the increased
use of intravascular stents (3). The original indications
for stents were poor results of PTA and periprocedural
complications but these indications have been expand-
ed and stents are now used to treat complex vascular
lesions such as long artery occlusions (4, 5).
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In recent years, several kinds of stents have been de-
veloped, providing the ideal properties such as high
radial force/hoop strength to resist recoil, minimal or
no induction of intimal hyperplasia or restenosis, high
radiopacity for visualization, easy deployment system,
MR imaging compatibility, durability, low price, etc. (6).

The balloon-expandable stents have preferred to be
appropriate choice for intraluminal treatment of steno-
ses and occlusive lesions in the iliac arteries owing to
have above mentioned properties. Balloon-expandable
stents have also advantage over self-expanding stents
in terms of precision of placement and radial expansion
force especially when treating a calcified, resistant, fi-
brous, or eccentric lesion (6, 7). However, procedural
complications associated with balloon-expandable stent
placement in the iliac arteries can have serious conse-
quences, such as distal embolization, arterial rupture,
arterial disruption leading to pseudoaneurysm, dissec-
tion of an adjacent arterial segment (8). There have
been only two reports of stent fractures involving bal-
loon-expandable stents used for treatment of stenoses
and occlusive lesions in the iliac arteries. Sawhney et al.
(1) reported a case of kissing balloon-expandable stents
complicated by stent fracture in a 37-year-old man who
performed extensive daily stretching and calisthenics.
They speculated that his forceful exercise regimen in-
duced fracture of the stents. Sacks et al. (9) described
fracture of a Palmaz stent within the stent-overlapping
zone when the stent had been placed in the external ili-
ac artery. Areview of the literature found no mention of
stent fractures as a periprocedural complication involv-
ing the use of balloon-expandable stents in the iliac ar-
teries. Allie et al. have suggested a 4-type classification
system for nitinol stent fracture in peripheral vessels,
which was later expanded to 5 types by Jaff et al (10).
A type | fracture involves only a single strut; type Il in-
volves multiple struts that can occur at different sites;
type Il involves multiple strut fractures resulting in
complete transverse fracture without displacement;
type IV result in a complete transverse linear fracture
with stent displacement; and type V is spiral fracture.
However, our case was similar to type V fracture type,
proximal two thirds of the struts were cracked in our
case. Several studies reported that nitinol stents under-
go negative dilation when exposed to body temperature
that can stress the already present manufacture-asso-
ciated microcracks intrinsic to the stent (11). All stents
may be exposed to as many as 10 (8) cyclic systolic/
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diastolic loads over a designed lifetime of 10 years. This
persistent pulsatile loading may result in propagation of
these microcracks (12). In our case disintegration of the
balloon-expandable stent might be occurred through
the similar pathway. According to the manufacturer’s
guidelines, the expiration date for this device had not
been exceeded, and the packaged stents were stored
under optimal conditions in our facility.

Although this case could have been treated with kiss-
ing stenting initially; we intended to use single balloon
expandable stent for short segment stenosis which was
then complicated with stent disintegration and even-
tually ended up kissing stenting with additional 2 self-
expandable stents. Central ends of the kissing stents
were placed slightly higher then actually desired for
kissing stents in order to compress the fractured stent
against the aortic wall. However, stent fractures involv-
ing balloon-expandable stents in the iliac arteries are
extremely rare, this unusual stent fracture type should
be considered before implantation of a stent in the iliac
artery.
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