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Venous stents deployed in the iliac-femoral veins
have introduced an entirely new paradigm of treatment
for a wide spectrum of patients with severe chronic
venous insufficiency. The procedure is percutaneous,
performed in an outpatient setting, is safe and effica-
cious and does not preclude traditional open operations
in the event of stent failure. Therefore, venous stents
are an attractive first and often definitive choice of
treatment in this disease.

TYPES OF CHRONIC VENOUS INSUFFICIENCY
AMENABLE TO STENTING

The etiology of chronic venous insufficiency is
for the most part roughly divided equally between
postthrombotic and ‘primary’ (idiopathic)' causes. The
postthrombotic variety can manifest at variable times
after initial DVT, sometimes decades later, when the
patient may have even forgotten the original event.
Some 30% of DVT events are estimated to be silent,
thus absence of a positive history does not rule out the
condition. Recurrent DVT often results in postthrom-
botic syndrome.* The ‘primary’ variety is indistin-
guishable from the postthrombotic variety in clinical
features and presentation. Both types are selectively
amenable to stent treatment.

STENTING IN COMBINED OBSTRUCTION/REFLUX
Hemodynamically, both postthrombotic and “pri-
mary’ varieties present with a combination of obstruc-
tion and reflux.’In the former, the obstructive compo-
nent arises from postthrombotic strictures and occlu-
sions of major venous pathways; the reflux arises from
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postthrombotic destruction of involved valve stations
and late onset of reflux at valve sites spared from
destruction.’ The mechanism of such late onset of reflux
is not known. In the ‘primary’ variety reflux arises from
progressive redundancy of valve cusps, thought to be
due to a degenerative process. The obstructive compo-
nent in ‘primary’ venous insufficiency occurs at the
iliac vein level at multiple naturally-occurring compres-
sion sites.” Such compressive lesions underlie arterial
crossover points (iliac or hypogastric artery) and often
develop internal webs or membranes generally thought
to be the result of repeated pulsatile trauma, though
there is some controversy as to the exact mechanism.®
Large autopsy series”™ and modern imaging tech-
niques' have established that such compressions and
webs are present in 30-65% of the general population in
silent form. The acronym NIVL (for ‘non-thrombotic
iliac vein lesion’) is preferred, as it encompasses both
compressive and intrinsic ‘primary’ lesions. Such
lesions are thought to play a permissive role (similar to
PFO and stroke, obesity and diabetes, or ureteral reflux
and pyelonephritis) favoring the development of chron-
ic venous insufficiency and resulting in eventual symp-
toms in perhaps 3-4% of the population. In any event
these lesions are present in >90% of ‘primary’ patients
with severe symptoms of venous insufficiency.’ Venous
stenting often remits symptoms in this class of
patients."” A remarkable observation borne out of
venous stent experience is the fact that venous stenting
alone relieves symptoms in the majority of both post-
thrombotic and ‘primary’ patients even when the asso-
ciated reflux component is left untreated.'*'* This core
observation has allowed the application of the minimal-

199



ly invasive percutaneous stent technology to both class-
es of symptomatic patients as the initial and ofien the
definitive choice of treatment. Correction of deep
reflux that requires intricate open surgery'“'® can be
deferred and is required in only a minority of patients
who do not adequately respond to the initial stent treat-
ment.

ANATOMY

In anatomical terms, venous outflow obstruction
is confined to the iliac vein segment in ‘primary” dis-
case. In postthrombotic disease, morphologic stenoses
and occlusions can be present in the crural, femoral
and iliac veins or the inferior vena cava. All except the
iliac vein are well collateralized owing to embryologic
reasons'” ** and therefore do not generally pose symp-
toms even when the segment(s) are totally occluded.
lliac vein lesions are the basis of symptoms in most
such patients and are therefore the primary target for
stenting.'**

Anatomically, venous reflux, whether ‘primary’
or postthrombotic, may involve the saphenous veins
(superficial system), the perforators and/or the deep
valves, particularly at the popliteal and femoral valves.
In highly symptomatic patients, all three systems are
frequently involved® * and the reflux may be straight
line (“axial”y from groin to the ankle. Valves above the
inguinal ligament are rare and are not functionally sig-
nificant when present. When necessary, partial correc-
tion of reflux (one system or one deep valve) is enough
to relieve symptoms.>? With the advent of percuta-
neous laser and radiofrequency techniques, saphenous
ablation to abolish saphenous reflux has become sim-
ple and can be combined with venous stenting in one
session.”® Despite traditional teaching to the contrary,
saphenous ablation is now known to be safe even in the
presence of postthrombotic deep venous obstruction.”
Perforator reflux is often secondary to deep reflux”’and
its correction is controversial*® even though minimally
invasive endoscopic techniques (SEPS) have now
become available. SEPS is ineffective in postthrombot-
ic syndrome.** Deep valve reconstruction can be per-
formed safely and successfully in ‘primary’ as well as
postthrombotic veins, even in trabeculated veins, using
a variety of techniques in accordance with the patholo-
gy.'* 163234 Perhaps because of the demanding tech-
nique, it has been confined to only a handful of centers
worldwide. The industry has expended enormous
resources in the development of a percutaneously
implantable venous valve, but all such efforts have not
borne fruit to date.

200

The excellent clinical response to stent correction
of the obstructive component even in the presence of
associated reflux has drastically reduced the need for
deep valve reconstruction.

Table 1. Clinical Classification of Venous Disease

Clinical class
Cy No venous disease
Ci Spiders
C, Varicose veins
C; Edema
Cy Hyperpigmentation, Dermatitis
Cs Healed ulceration
Cs Active ulceration

CLINICAL CONSIDERATIONS

Clinical presentation and symptom severity are
widely variable in chronic venous insufficiency™
(Table 1). Spiders and varices may be asymptomatic,
associated with cosmetic complaints or local pain.
Local removal (stab phlebectomy/photoablation) or
sclerotherapy is effective in such cases. When associ-
ated saphenous reflux is present, it should be eradicat-
ed by saphenous ablation to reduce chances of varix
recurrence.® Pain extending beyond the spiders and
varices to the calf muscle or more diffusely to the
entire limb is often indicative of deep venous involve-
ment and these patients may be candidates for stent
therapy, depending upon the severity of pain. In about
10% of patients, pain may be the only clinical feature
of chronic venous insufficiency present in an otherwise
normal-looking limb.* Pain disproportionate to clinical
signs such as varices or minimal swelling is also
indicative of deep venous involvement. Venous pain is
characteristically orthostatic, worse with sitting or
standing, and relieved with leg elevation, ambulation
(which reduces venous pressure) and stockings.
Venous claudication mimicking arterial claudication is
present in some patients; a treadmill test with ankle
pressure measurement is required for differentiation.
Restless legs and night cramps are common features of
chronic venous insufficiency. Pain may be severe
enough to require narcotics and some of these patients
may easily be mistaken for drug addicts. Subjective
pain description by the patient is unreliable and routine
use of a simple visual analogue scale is recommended”
(Fig. 1).

With some exceptions, leg edema, stasis skin
changes or ulceration are indicative of deep venous
involvement.” Venous ulcers are usually distinguish-
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