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lliocaval Stenting for
Advanced Chronic
Venous Disease

Stenting iliocaval venous lesions on the basis of clinical suspicion and IVUS.

BY JOSE I. ALMEIDA, MD, FACS, RPVI, RVT, AND CRISTAL BOATRIGHT, MMS, PA-C

he etiology of venous obstruction can be primary

(nonthrombotic) or secondary (postthrombotic),

with roughly equal prevalence estimates in

patients with chronic venous disease (CVD). Signs
and symptoms of chronic venous obstruction and reflux
overlap with some differences. Varicose veins, edema, lipo-
dermatosclerosis, and ulceration can occur with either
pathology. Limb swelling beyond ankle edema is rare with
pure superficial reflux alone. Combined reflux/obstruction is
commonly present in either etiology;"? however, obstruc-
tion alone without reflux occurs in approximately one-third
of primary etiology cases.?

Primary obstruction, often referred to as nonthrombotic
iliac vein lesions (NIVLs), usually arises from compression of
the left common iliac vein by crossing of the overlying
right common iliac artery. Other compression sites com-
monly occur at proximal or distal locations such as the
hypogastric artery bifurcations. Webs and membranes

resulting from traumatic injury by pulsations of the inti-
mately related artery are frequently present as well. Such
lesions are present in 30% to 50% of the general popula-
tion, but symptom expression occurs in 3% to 5% of cases
when additional insult, such as trauma, infection, or reflux,
is added.*>

Percutaneous endovenous stenting has emerged during
the last decade as the method of choice to treat femoroilio-
caval venous outflow obstruction due to CVD. Accurate
hemodynamic tests are unavailable, thus diagnosis and
treatment must be based on clinical suspicion and morpho-
logic ultrasound findings.

METHODS

Forty-two limbs with signs and symptoms of
advanced CVD were evaluated via intravascular ultra-
sound (IVUS) with an intent-to-treat protocol and were
followed prospectively. In the operating room, the

Figure 1. The aorta (above) and the infe-
rior vena cava (below).

Figure 2. The aortic bifurcation (above)
and common iliac vein confluence (below).
Notice the right common iliac artery

Figure 3. The right common iliac artery
(above) compressing the left common
iliac vein (below).

crossing over the left common iliac vein.
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femoral vein was accessed percuta-
neously, and an 11-F sheath was
placed. Digital subtraction venogra-
phy was performed followed by IVUS
examination (Figures 1 through 3).

Balloon angioplasty and subsequent
stent placement was performed in
symptomatic patients who had lesions
with > 50% area reduction along the
length of the femoroiliocaval outflow
tract (Figures 4 through 6). The CEAP
(clinical, etiologic, anatomic, patho-
physiologic) class was C3 in 18 limbs,
C4 in nine limbs, C5 in eight limbs, and
C6 in seven limbs (Figure 7); the medi-
an age was 57 years (range, 32-74 y);
the left-right limb ratio was 1.3:1; the
female-male ratio was 1.7:1; and the
primary-secondary etiology ratio was
28:14.

Figure 4. IVUS measurement.The com-
pressed iliac vein (superimposed, green
color) area is measured against the nor-
mal adjacent external iliac vein segment
(blue). There is an 81% area reduction of
the left common iliac vein resulting from
right common iliac artery compression.
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DISCUSSION

In an analysis of 982 iliac vein stent
placements from a group in
Mississippi,® there was no death, and
morbidity was minor. Early (< 30 d)
deep vein thrombosis occurred in
1.5% and, later (> 30 d), in 1%.
Twenty-three stents (3%) became
occluded during the observation peri-
od. Stent thrombosis was exclusive to
postthrombotic obstruction, and
there were no occlusions in limbs
stented for NIVLs. Cumulative long-
term stent patency was 100% in pri-
mary limbs and 86% in postthrom-
botic limbs at 6 years. Aspirin was
used for stent maintenance (the
majority of limbs) except in cases of
thrombophilia or previously instituted
warfarin therapy. The beneficial clini-

RESULTS

Stents were placed in 33 of 42 limbs (79%). Twenty-two of
28 patients (79%) with primary disease were stented. Eleven
of 14 patients with secondary disease had stents placed;
three patients had chronic total occlusions (CTOs) that
could not be crossed. Stenting was performed with no mor-
tality (< 30 d) and low morbidity. Two thrombotic events,
both in patients with secondary disease, occurred during
the postoperative period (< 30 d). Patency was restored in
both cases using thrombolytic therapy. Primary patency was
94%, and secondary patency was 100% in this early series.

The mean initial Venous Clinical Severity Score
(VCSS) was 11.2. VCSS improved to a mean value of 8.2
(range, 1-17) at the 1-month follow-up visit and was
7.5 (range, 2—13) at the 6-month follow-up visit.

cal outcome occurred regardless of
the presence of remaining deep reflux.

The fundamental problem with these cases lies in the
lack of a standard diagnostic modality to identify and
quantify the degree of hemodynamically significant
venous stenosis. Several studies have shown that IVUS is
superior to single-plane venography in detecting the
extent and morphologic degree of stenosis.”'® This case
series describes the diagnosis and management of iliac
vein stenosis in highly selected patients with advanced
CVD based on a 50% area reduction on IVUS. The 50%
area reduction threshold for treatment was chosen by the
Mississippi group 1 decade ago and has been validated
through rigorous long-term clinical follow-up.2

Transcutaneous duplex ultrasound is unreliable, does not
provide accurate measurements, and has a high false-nega-

Figure 5. Balloon angioplasty of left common iliac vein. Waste
was seen during balloon inflation.

Figure 6. Stent placement relieving left common iliac vein
compression.
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Figure 7. CEAP class distribution.

tive rate."" High-resolution cross-sectional imaging tech-
niques (magnetic resonance, computed tomography) can
detect iliac vein obstructive lesions, but their sensitivity and
specificity are currently unknown. Traditional ascending
venography via pedal injection has poor diagnostic yield
due to the dilution of contrast higher up in the limb.
Contrast delineation of the iliac vein segments can be
improved with transfemoral injection; nonetheless, diagnos-
tic sensitivity is only approximately 50% because proximal
NIVLs are often not circumferential and are obscured in
frontal projections.®®

A number of qualitative (eg, absence of duplex phasicity)
and pressure-based techniques (eg, arm/foot pressure, exer-
cise femoral pressure, femoral pressure increment with
papaverine femoral artery injection) have been described,
but sensitivity of individual tests is only 50% or less.?

The Maimonides group' has chosen a 50% diameter
reduction by IVUS (75% area reduction) as their trigger
point for treatment. In their series, just more than 50% of
patients were found to have lesions justifying venous stent-
ing. In contrast, more than 90% of the patients in the
Mississippi group’s series underwent stent placement. The
Maimonides group noted a particular benefit in C6
patients, of which more than 50% managed to maintain
healing of their ulcers after iliac vein stenting.

CTO:s of the iliac vein have been reported to be percuta-
neously recanalized in as many as 85% of cases—although
only in 50% with concomitant inferior vena cava occlu-
sions.’™>' Our experience has only yielded a 40% (two of
five cases) successful crossing rate. CTO crossing devices
have recently become commercially available and may yield
higher wire passage rates in the future.

In this series, VCSS scores improved during the postoper-
ative period. It should be noted that, anecdotally, pain relief
often occurred immediately; however, it took some patients
as long as 3 to 6 months to observe noticeable improve-
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ment in their symptoms, especially for those with edema. In
two patients with venous ulceration, the ulcers healed ini-
tially postprocedure but quickly reopened and then
rehealed and remained healed. This suggests that there is a
lag period at the microcirculatory level for venous decom-
pression to occur.

CONCLUSION

Our approach to patients with C3 through C6 disease is
to treat their superficial reflux first. In patients with persist-
ent signs and symptoms of CVD who wish to explore the
possibility of a deep venous outflow problem, we offer an
IVUS examination with an intent-to-treat approach. Because
information from cross-sectional imaging studies is expen-
sive and nondefinitive, we omit these studies from our pro-
tocol. Venous stenting can be performed with low morbidi-
ty and mortality rates under IVUS control and has resulted
in major symptom relief in patients with advanced CVD.
Validation with objective clinical scores and quality-of-life
questionnaires are needed for future studies. Currently,
open surgical techniques are used only in cases of stent fail-
ure. This treatment strategy should be considered in
patients with advanced CVD. &
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