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A Modification of Iliac Vein Stent Technique

Seshadri Raju, Mark Ward Jr, and Orla Kirk, Jackson, Mississippi

Background: iliac vein stenting has emerged as a promising new technology to address a wide
spectrum of advanced chronic venous disease. Wallstent™ has been the commonest stent type
used in reported experience. it has excellent long-term patency with good clinical outcome, but is
prone to compression/migration of the upper end of the stent requiring reinterventions. Exten-
sion of the stent into the vena cava to avoid this problem may render subsequent contralateral
stenting technically difficuit and possibly contribute to partial jailing of contralateral flow. A tech-
nical modification in which a Gianturco Z stent™ is added to the upper end of the Wallstent stack
that may ameliorate some of these concerns is described.

Methods: The details of technique, complications, patency, and reinterventional rate of the Z
stent modification in 217 limbs followed up tc 24 months are reported.

Results: Cumulative primary and secondary patency (24 months) were 69% and 93%,
respectively. Eight stents were occluded and lysis restored patency in 6 patients. There was
no mortality. Deep venous thrombosis (<30 day) occurred in 4% of patients similar to the inci-
dence in native disease. Reinterventions were required in 11% of patients over the follow-up
period to correct stent malfunction. Most of these (23/25) were related to the Wallstent tail
of the combination stent stack. The Z stent modification provides increased radial strength
at the iliac—caval junction which is a choke point. The Z stent modifications greatly facilitate
staged or sequential bilateral stenting technique and may reduce the incidence of reinterven-
tions related to retraction or compression of the upper end commonly seen with prior Wallstent
experience.

Conclusion: The Z stent modification appears to improve functionality of the stent stack at the
upper end and greatly facilitates simultaneous or staged bilateral stenting technique.

BACKGROUND excellent long-term patency, minimal morbidity,
and satisfactory durable clinical outcome. Wall-
stents  (Boston Scientific, Nantick, MA) have been
nearly exclusively used in reported experience
because they are available in large sizes desired for
venous use.* The stent is of braided construction
from stainless steel strands. This imparts necessary
flexibility to its structure, but stent length will vary
with constrained diameter reducing deployment
accuracy. When compressed near the ends, the
cylindrical form transforms into a cone with nar-
rowed ostia. This is a set-up for local migration and
the lesion can squeeze the stent away spontane-
ously or during postdilatation with recurrence of

The importance of iliac vein obstruction in primary
as well as postthrombotic disease has received
greater attention with the advent of venous stent
technology. A wide spectrum of patients with
CEAP class 3—6 chronic venous disease appears to
benefit even despite the presence of associated
reflux.!”™® Iliac vein stenting appears to have
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stenosis.” These stent “‘end effects”” are particularly
common when treating lesions at or near the
iliac—caval junction and the stent is attempted to
be placed ‘‘precisely’” at the junction to avoid stent
encroachment of vena cava proper. Both primary
and postthrombotic lesions occur frequently at this
location.®” Constriction of the stent diameter by as
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much as 20—30% can occur because of recoil in
some tight lesions despite adequate predilatation,
leading to unpredictable stent length after deploy-
ment. Precise stent placement across this lesion is
difficult, because of the variability of the lesion
length, and also the anatomic variability of the arte-
rial and venous bifurcations in this location.®®
Furthermore, venography is a poor guide to assess
these variabilities.®® We have advocated extension
of the wallstent for 3—5 cm into the inferior vena
cava to avoid these placement difficulties.’® This
recommendation is often not adopted because of
concerns related to jailing of contralateral iliac
flow. In our own experience, acute jailing is rare.’
It is difficult to determine if chronic or subacute jail-
ing occurs when coverage of the upper end of the
stent with tissue occurs over time, decreasing its
porosity and cross flow. About 20% of stented pa-
tients undergo subsequent contralateral iliac stent-
ing because the disease is often bilateral. Whether
contralateral symptoms are hastened or precipitated
by chronic outflow restriction is an open question.
The caval stent extension also poses technical diffi-
culties in sequential bilateral stenting and may be
occasionally impossible because a fenestrum could
not be created to join the stents. The fenestrum itself
is a source of stent malfunction as well, requiring
reinterventions.'!?

A technical modification in which a Gianturco Z
stent tops the Wallstent stack at the upper end ap-
pears to contribute greater radial strength to with-
stand the tight constricting lesion at the iliac—caval
junction, reduces the chance of ‘“jailing’* contralat-
eral iliac vein, and greatly improves the technical
ease of simultaneous or sequential bilateral iliac
vein stenting. The technique and results are
described below.

PATIENTS AND METHODS

The Z stent modification was introduced in March
2011. The results in 217 consecutive limbs with
this technical modification (Z modification) per-
formed over a 24-month period are reported.

Technique

Preliminary steps were the same as previously
described.”'* The procedure was carried out under
Intravascular Ultrasound (IVUS) guidance through
an antegrade mid-thigh approach (11F sheath).
The stenotic lesions were identified and dilated
with a 16-mm balloon to 16 atmosphere (units). It
is important to identify the iliac—caval junction
with IVUS and mark its location relative to adjacent
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bony landmark on fluoroscopy. On the left side, this
commonly lies at the level of L5 vertebral spine. On
the right side, the transverse process of L5 is the
most frequent landmark. In about 30% of patients,
the venous junction is higher at L4 or occasionally
even at L3 level. Wallstents 18-mm diameter (Bos-
ton Scientific) are deployed with the upper end
starting at the iliac—caval junction and ending in
the common femoral vein below the inguinal liga-
ment. Minor or major lesions identifiable by IVUS
or balloon waisting are so frequently present at
various choke points’ in the iliac—femoral segment
that extension of the stent to the common femoral
vein is now routine to minimize reinterventions.’
Postdilatation of the Wallstent stack is deferred
until a 20-mm Z stent (Gianturco stent; Cook Med-
ical, Bloomington, IN) is deployed through a 16F
sheath at the upper end of the Wallstent stack. It is
not uncommon to see the upper end of the Wall-
stent “‘squeezed”” downward after deployment by a
tight lesion and retract =1—2 cm. This is manage-
able by adjusting the overlap of the Z stent. Prema-
ture postdilatation of the Wallstent stack before Z
stent deployment often resulted in even greater
distal retraction which requires placement of a 6-
cm long add-on Wallstent at the upper end to
restore the stack length.

The Z stent is deployed such that the upper Z
petals are extended about 2 c¢m into the inferior
vena cava and the remainder of the Z stent safely
deployed within the confines of the Wallstent stack
(Fig. 1). This overlap provides additional radial
strength and fixation against the iliac—caval choke
point. The widely spaced Z struts at the upper end
allow outflow from the contralateral iliac vein
without constraint. It is important to oversize the
Z stent relative to the Wallstent, otherwise emboli-
zation of the Z stent is a risk. Postdilatation of the
Wallstent section (not necessary and not recom-
mended for the Z component) can now be carried
out with a 16-mm balloon through a 11F sheath.
The slight oversizing of the Wallstent (18 mm) rela-
tive to ballooned diameter (16 mm) allows later
over-dilatation if required during reinterventions.

Bilateral Deployment

Side-by-side (double barrel) configuration of the
relatively stiff Z stent is not desirable as the com-
bined diameter (40 mm) of the 2 stents greatly ex-
ceeds the diameter of the vena cava (20—24 mimn)
posing the risk of erosion.

The Z stent is composed of 2 sequential cylinders
of Z struts mated together and held into a cylindrical
shape by a series of 3 synthetic sutures, 1 on either
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Long-term anticoagulation was determined by
standard indications (thrombophilia, recurrent
thrombosis, unprovoked thrombosis) independent
of the stent procedure. In others, low-molecular-
weight heparin was used for a short term (up to
6 weeks) followed by aspirin for long-term use.

Follow-up consisted of duplex scan of the
stent the day after the procedure and then at
4—6 weeks, 3 months, and at 6-month intervals
with concomitant clinical assessmnent as previ-
ously described.

RESULTS

The demographics of the Z stent group are shown
in Table 1.

Deployment details of the Z stent are shown in
Table II. When the inferior vena cava itself has to
be stented for disease, the Z stent is an ideal bridge
at the iliac confluence; the large strut spaces allow
free flow from both iliac veins without impedi-
ment (Fig. 5). The strong radial strength of the
stent allows end-to-side joint through a fenestrum
with a previously resident Wallstent in the distal
inferior vena cava (Fig. 6). In a small number of
cases, the Z stent was used inside a previously
deployed Wallstent assembly to correct fenestral
stenosis or stent compression from; outside at the
iliac—caval choke point.

There was no mortality. Embolization of the Z
stent to the suprarenal vena cava below the dia-
phragm occurred in 2 cases (1 intraoperative and
I delayed) in our early experience when 15-mm
Z stents were deployed at the upper end of the
Wallstent stack. In both cases, the migrant Z stent
was fixed in the infradiaphragmatic position by
deploying a large (24-mm diameter) Wallstent in-
side and overlapping the Z stent. Both patients
are without symptoms. No embolizations have
occurred because of using 20-mm Z stents, oversiz-
ing them relative to the 18-mm Wallstent stack
{(balloon dilated only to 16 mm) and deploying
the Z stent with substantial overlap within the
Wallstent stack as described. Stent erosion did not
occur; stent struts were confined to the flow chan-
nel by duplex scan.

Modest self-limiting back paim occurred in
about 25% of patients; none r((e;Euired admis-
sion for pain control. Deep venous thrombosis
occurred in 4% (<30 days) and 1% (>30 day),
respectively. Thrombosis of the entire stent stack
occurred in 8 limbs, 6 of which were successfully
reopened by thrombolysis.

Twenty-four month primary and secondary cu-
mulative patency curves are showln in Figure 7.
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Table I. Demographics of case material

Criteria Z modification (n = 217)
Median age (range) 58 (17—96)
Male:Female 1:2
Right limb:Left limb 1:1
Primary:Postthrombotic® 1:3
CEAP class (%)

2 2

3 34

4a 28

4b 16

5 7

6 13

Nine recanalizations.

Table II. Z stent deployment details

Number of

Deployment method lirbs (1 = 217)

Unilateral stenting 133
Simultaneous bilateral method 44
Staged sequential bilateral method 22
Fenestration of a preexisting 18

contralateral stent

Reinterventions for persistent or residual symptoms
were required in 25 limbs (11 %) over the 24-month
period. The Z component of the stent stack was at
fault in 2 of these: in one, compression of even the
Z stent by a tight postthrombotic lesion and in the
other, the stenosis was not fully crossed by the
Z stent at original deployment. The Wallstent
component of the stack was the primary source of
stent malfunction (instent restenosis/stent compres-
sion) in the remaining 23 limbs.

DISCUSSION

Iliac vein stenting for chronic venous disease ap-
pears to be safe and effective—necessary attributes
for treating a disease which seldom threatens limb
or life. Wallstent has been utilized for this applica-
tion in most of the reported experience*. It has
excellent long-term patency and crossability across
the inguinal crease'* without the risk of fractures
and erosions unlike in arterial use. Cumulative
secondary patency for correction of nonocclusive
stenoses in postthrombotic and nonthrombotic dis-
ease were 86% and 100%, respectively, at 6 years.'
Similar results have been reported by other centers.?
However, the various stent patency rates (primary,
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