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Best practices in diagnosis and treatment of chronic iliac vein
obstruction

O caminho das pedras no diagnostico e tratamento da sindrome obstrutiva iliaca
venosa cronica

Fabio Henrique Rossi' (2, Thiago Osawa Rodrigues', Nilo Mitsuru lzukawa? Anténio Massamitsu Kambara'

Abstract

Iliac vein obstruction occurs in 20-30% of the general population. In patients with severe chronic venous insufficiency,
this prevalence can be even higher, reaching 50-90% when the obstruction is investigated using intravascular
ultrasound. Less invasive methods, such as venous Duplex Scanning, and even invasive ones such as venography may
fail to diagnose the condition. Endovascular treatment of these obstructions is effective, safe, and associated with
excellent clinical outcomes and stent patency rates, provided that fundamental anatomical and technical principles
are considered and applied.
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Resumo

A obstrugdo venosa ilfaca ocorre em 20% a 30% da populagdo. Nos portadores de insuficiéncia venosa crénica
grave, essa prevaléncia é ainda maior, podendo chegar a 50% a 90% dos pacientes, situagdo em que essa obstrugao é
investigada pelo ultrassom intravascular. Métodos diagnosticos menos invasivos, como o Doppler vascular, ou mesmo
invasivos, como a flebografia, podem falhar em seu diagnostico. O tratamento endovascular dessas obstrugdes tem se
demonstrado eficaz, seguro e associado a excelente resultado clinico e de perviedade, desde que principios anatdémicos
e técnicos fundamentais sejam considerados e aplicados.

Palavras-chave: sindrome de May-Thurner; sindrome de Cockett; veia iliaca; trombose venosa; angioplastia; estenose;
stent.
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INTRODUCTION

Iliac vein obstruction (IVO) can be classified as
primary, non-thrombotic iliac vein obstruction (NTIVO),
classically known as May-Thurner Syndrome (MTS);
or secondary, postthrombotic iliac vein obstruction
(PTIVO), or Cockett’s Syndrome (CS)." Currently,
endovascular treatment is considered the gold standard
and it is associated with clinical improvement
and improved quality of life, low morbidity and
mortality, and high patency rates.>* In cases of venous
insufficiency with clinical, etiological, anatomic,
and pathophysiological classification (CEAP)
grades C3 to C6, intravascular ultrasonography (IU)
can detect iliac vein obstruction in 50 to 90% of
investigated limbs.>** Although compression occurs
most frequently at the point at which the right iliac
artery and the left iliac vein cross, it is not uncommon
in other segments. In our patients, and in those of
other authors, 30% of the obstructions identified
were observed at points other than those described
classically.®® In addition to reduced cross-sectional
area of the vessel, this compression can provoke
formation of fibroblast membranes and adhesions, and
also thrombosis®!! (60% of obstructions in our patients
were associated with a prior episode of deep venous
thrombosis [DVT]).* Phlebosclerosis (Rokitansky
phenomenon), scarring retraction, and extensive
obstructions are frequent in patients with DVT linked
to compression of the femoral-iliocaval axis. It should
be remembered that complete revascularization of
the lumen of the affected vessel is only observed in
20 to 30% of cases.!" Other less common causes of
compression include benign and malignant tumors,
retroperitoneal fibrosis, iatrogenic injuries, radiation
exposure, cysts, and aneurysms.

All of the clinical manifestations related to chronic
venous insufficiency (CVI) can be caused by the
obstructive injuries and the consequent venous
hypertension. Refractory chronic pain, venous
claudication, and edema are important predictive signs
and symptoms of these obstructions."!>!* There is a
positive association between severity of symptoms,
clinical classification, and degree of IVO (p=0.001).°
The combination of obstruction with venous reflux
appears to be related to the more severe clinical
cases.!*15 It has been observed that IVO can also be
related to pelvic congestion syndrome,'® which was
present in 26% of our patients.

CLINICAL ASSESSMENT

At the initial consultation, the intensity of pain
should be assessed using a visual analog pain scale
(VAPS),'” CEAP classification should be assessed;'®
diameters of limbs should be measured at the mid-thigh,
leg, and mid-foot; the limb should be classified using
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the Venous Clinical Severity Score (VCSS);" and
the SF-36 quality of life questionnaire should be
administered.” It is important to determine severity
and, most importantly, to observe patients’ clinical
progress and response to treatment. In our clinical
practice, for patients with CVI with CEAP > C3,
VAPS > 3, VCSS > 8, considerable impairment of
quality of life, and > 50% iliac obstruction, we offer
endovascular treatment of the obstructed region.

PATHOPHYSIOLOGY

A series of anatomic, physiological, and mechanical
differences between the venous and arterial systems
should be taken into consideration if treatment is to be
successful. The venous system is convergent, with low
velocity, high volume flow, and low pressure, in addition
to having very high complacency. A small increase in
venous capillary pressure can be responsible for the
appearance of signs and symptoms. Decompression or
deobstruction of the deep vein system and consequent
reduction of ectasia and venous hypertension is the
basic underlying principle of treatment. It should
be remembered that the iliac vein is the principal
route of drainage for venous flow from the lower
limbs. However, even today, it is still not known at
what degree or extension an obstruction becomes
hemodynamically significant. Studies that analyzed
direct pressure measurements proved inconclusive.*'*

DIAGNOSTIC METHODS

Clinical experience demonstrates that treatment
of obstructions > 50% is related to improvement of
symptoms and of quality of life and, therefore, it is
considered that these obstructions are hemodynamically
significant and should be treated.*'*?* Since there is no
reliable hemodynamic test, diagnosis and treatment are
conducted on the basis of morphological analysis of
obstructions. For a long time, venography was considered
the gold-standard method and it can be a good diagnostic
tool in cases with severe obstructions, but it fails when
compared with intravascular ultrasound (IVUS) in at
least 1/3 of cases.*** The indirect venographic signs
that suggest the presence of IVO are: widening of the
iliac vein (pancaking), central rarefaction of contrast
(the bull’s-eye sign), and presence of transpelvic or
paravertebral collaterals (Figure 1).

Venous color Doppler ultrasonography is part of
initial investigation of patients with CVI. It is a low-risk,
noninvasive method. However, it is operator-dependent
and even in specialized laboratories it can fail in up to
20% of cases.™ At our institution, comparison of direct
and indirect measurements taken using this method
against those taken with [IVUS showed that a velocity
ratio > 2.5 across the point of greatest obstruction was
the best parameter for diagnosis of > 50% obstruction
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Figure 1. Digital subtraction phlebographic images of patients with iliac obstructions: (A) Pancaking and compression in a proximal
segment of the left common iliac vein; (B) Severe compression of a proximal segment of the left common iliac vein and presence
of a paravertebral collateral; (C) Presence of central rarefaction of contrast in a proximal segment of the left common iliac vein
(bull's-eye sign); (D) Bilateral compression of the proximal common iliac veins; (E) Presence of intraluminal membranes in the left
common iliac vein; (F) Severe obstruction of the left iliac vein with formation of a network of paravertebral and transpelvic collaterals.

when compared with IVUS (r = 0.790; p < 0.001).
That study proposed an algorithm that achieved
86.7% accuracy for ultrasonographic diagnosis of
these obstructions (k =0.73; p < 0.001).”

The utility of computed tomography (CT) for diagnosis
of DVT has been widely described;?*?° but very few
studies have tested its accuracy for identification of
chronic IVO. Rossi et al. evaluated the diagnostic
power of CT for determination of the degree of iliac
obstruction by means of 3D multiplanar reformation
ofimages, when compared with IVUS in patients with
advanced CVI (CEAP C3-6), observing that in 60% of
cases there was at least 50% obstruction and obstruction
exceeded 80% in 25% of cases. It was also found
that there was a positive correlation between CEAP
classification and degree of obstruction (r = 0.330;
p =0.001), that the point of maximum compression
was the proximal left common iliac vein in 70% of
limbs, and that, in 30% of cases, other segments of
the iliocaval venous system were compressed by
adjacent arteries. In nine patients (18%), >50% IVOs
were found bilaterally. The method achieved 94%
sensitivity, 79.2% specificity, a 94% positive predictive
value, a 79.1% negative predictive value, and 86.7%
accuracy, while interobserver agreement was 92.1%
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(confidence interval [IC]: 87.1-97.7; kappa: 0.899).2
In addition to its high degree of accuracy for diagnosis
of obstructions, CT can also be of help in identifying
the point of greatest compression, the stent diameters
and lengths needed, and even the best access route for
treatment. Recently, we published our proposal for a
classification of IVOs, which considers the point of
greatest compression in the region of the confluence
of the iliac veins and a caudal venous segment free
from obstruction®® (Figures 2 and 3).

Very few studies have been published showing
the capacity of magnetic resonance angiography for
diagnosis of these obstructions and just one study has
compared the method with IVUS.3! Massenburg et al.
retrospectively compared magnetic resonance imaging
with IVUS in 46 patients with clinical symptoms
suggestive of IVO. They observed sensitivity of 100%,
specificity of 22.7%, a positive predictive value of
58.5%, and a negative predictive value of 100%.%!

Studies have demonstrated the superiority of
IVUS in relation to venography for diagnosis of
IV0.22242932 I addition to its capacity to determine
the degree of mechanical compression, this is the only
method capable of precisely detecting the presence of
intraluminal obstructions (adhesions, trabeculae, and
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.
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Figure 3. Calculation of the degree of obstruction at the point of maximum compression in limbs with chronic venous insufficiency
with clinical, etiological, anatomic, and pathophysiological (CEAP) classification grades C3-6.
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membranes), the characteristics of the wall, and the
presence of residual thrombi and, most importantly,
is able to precisely define the location and degree of
reduction of the cross-sectional area of the vessel.
In contrast, venography underestimates the degree of
obstruction in approximately 30% of cases and can
even fail to identify obstructions exceeding 50% in
up to 25% of cases.!3323

Nowadays, IVUS is considered the gold standard
for diagnosis of IVO. Some studies indicate sensitivity
0f 90% for diagnosis of these obstructions, especially
in patients with advanced CVI. It is of fundamental
importance for confirming and documenting the
degree of obstruction, to determine the segment to be
covered with the stent (adequate inflow and outflow)
and, most of all, to detect residual obstruction and
determine the success of treatment®->* (Figure 4).

TREATMENT TECHNIQUE

For endovascular treatment, use of digital subtraction,
collimation, and the road-map technique is important
to reduce the time exposed to radiation for the patient
and the professionals in the operating room. It should
be remembered that many of these patients are in the
fertile age range and all precautions for protection

Diagnosis and treatment of iliac vein obstruction

against radiation should be taken.* In the majority of
cases, the procedure is conducted with local anesthesia
and sedation only, but in cases employing popliteal
and jugular accesses, in which the procedure can be
uncomfortable, and in PTIVO, in which treatment of
the occluded segment can be slow and painful, deep
sedation or general anesthesia may be needed. It is
recommended that the hormonal profile be assayed
and serological pregnancy test or spermogram be
requested for patients of fertile age.

Our preference is to obtain a retrograde access via
the femoral vein, in the mid-third of the thigh ipsilateral
to the obstruction, under ultrasound guidance. This
access offers shorter and more direct access to the
site of obstruction, enabling use of shorter catheters
and guides, which in turn provides greater torque
and maneuverability. Alternative access options in
cases of femoral vein occlusion are the deep femoral
vein, internal jugular vein, and popliteal vein. In the
majority of cases, access via the groin is not appropriate,
because it will often be necessary to extend the stent
below the inguinal ligament. While the pressure inside
the arteries limits use of sheaths larger than 6 or 7Fr,
there is no such restriction with regard to the venous
system. We most often use an 11Fr sheath.

Figure 4. Venography and intravascular ultrasound for determination of degree of obstruction and segment obstructed: (A) Right
limb; (B) Venography; (C) Left limb; *Confluence of the internal and external iliac veins; b- Common iliac vein;  Confluence of

the external and internal iliac veins.
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Venography is the first imaging method used.
We initially confirm adequate inflow, to determine
the point at which the lower extremity of the stent
should be positioned. It should not entrap the orifice
of the deep femoral vein, but, in some cases, it may
even be necessary to encroach upon this vein to
guarantee adequate inflow.*° Venography is useful for
identification of the length of the obstructed segment.
However, it is not always possible and so multiplanar
projections should always be used, investigating
the presence of indirect signs, such as presence of
collaterals. The anterograde venography technique, with
Valsalva maneuver or balloon inflation, is sometimes
necessary. Venography is useful when positive, but
when it is negative, [IVUS is indispensable to confirm
absence of compressions and check for presence of
intraluminal lesions (adhesions, membranes, and
residual thrombi).

In the majority of cases, obstructions can be traversed
without difficulty, using catheters and hydrophilic
guidewires. In long occlusions, crossing the lesion may
be very laborious, demanding multiple projections,
knowledge of the anatomy, and use of many different
catheter tips and profiles. In the venous system, it is
not uncommon to encounter anatomic abnormalities.
We always perform venous access under ultrasound
guidance and bilateral venography. In all situations,
but especially for long occlusions, when there is a rich
network of collaterals, it is essential to inject contrast
into the inferior vena cava (IVC) after crossing the
obstructed segment, in order to confirm the position
of the catheter inside this vessel. For reasons of safety,
we always park the guidewire, with the aid of the
catheter in the subclavian vein.

After venography, the IVUS catheter is inserted
over the guidewire through the sheath. Using standard
software, the diameters and area of the venous lumen
should be measured in each segment (IVC, common
iliac vein [CIV], external iliac vein [EIV], and femoral
vein). The importance of IVUS can be highlighted
by its capacity to determine the presence of diffuse
intraluminal obstructions, membranes, and adhesions,
which may extend beyond the point of maximum
compression, particularly at the confluence of the
iliac veins.

In our patients, we have seen that in 20 to 30%
of postthrombotic syndrome (PTS) cases there is a
combination of both focal and diffuse obstructions.
In the arterial system, the degree of obstruction is
calculated by comparing the focal lesion with the
adjacent normal arterial lumen. This is acceptable
because diffuse lesions are rare in the arteries.
However, in the veins, diffuse lesions are so common
(particularly in postthrombotic obstructions) that
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use of this method can lead to underestimation of
the degree of obstruction. In the venous system, the
degree of obstruction should be calculated using the
value of the anatomic area considered normal for the
segment in question (CIV: 200 mm?; EIV: 150 mm?;
common femoral vein: 125 mm?).>* These values
are required for drainage and, consequently, normal
peripheral venous pressure.

It should be remembered that, while the accuracy
of IVUS is superior to that of venography, it can still
fail, particularly at the confluence of the iliac veins.
At this point, the IVUS catheter may not be in a position
coaxial with the axis of the vessel, causing the lumen
in the opposite quadrant to appear elongated and
dark, beyond the probe’s focal distance. If there are
doubts with regard to analysis of the images, partial
inflation of the angioplasty balloon, at low pressure,
can be used to determine whether there are points
of narrowing, or the preoperative CT images can
be consulted to determine the exact point at which
greatest compression occurs.*

As the IVUS catheter is advanced, presence,
degree, and length of the obstruction should be
observed and diameters and areas should be noted.
While performing these measurements, the operator
should determine the location at which the inferior
extremity of the stent should be positioned, choosing
a bony anatomic reference landmark, observed on
fluoroscopy, below the most caudal obstruction.
The operator should also mark the exact location of
the confluence of the iliac veins, seen on IVUS, the
point of maximum compression, and presence of any
obstructive intraluminal structures beyond that point.
Fluoroscopy should therefore be used to determine
where the superior and inferior extremities of the stent
should be positioned. The proximal edge of the stent
may be placed at the superior, mid, or inferior part of
the lumbar vertebrae, from the inferior margin of the
L3 to the inferior margin of L5. In postthrombotic
cases, it could be as high as the inferior margin of L2.

The IVUS catheter is removed and a balloon
angioplasty catheter is used to dilate the entire
obstructed venous segment. During this pre-dilation
stage, we generally use conventional balloons,
type XXL® (4 -5 ATM) (Boston Scientific, Natick,
MA, United States), 16 mm, or 18 mm for PTS
cases. There may be greater resistance to dilation in
postthrombotic obstructions, occlusions, and lesions
at points of compression and venous confluences.
In these situations, it may be necessary to use low
complacency, high pressure balloons, such as Atlas
Gold® (6-18 ATM) (Bard, Tempe, United States).
In some situations, pre-dilation with smaller-profile,
low complacency, high pressure balloons may also
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be necessary, to enable progression of larger balloon
catheters.

The balloon catheter is then removed and the stents
are inserted to cover the entire area that has been dilated,
preventing elastic recoil. Several stents may be needed
to achieve this objective. We still prefer braided stents
made from a cobalt-chromium-nickel-molybdenum
alloy known as Elgiloy® (Wallstent®, Boston Scientific,
Natick, United States). The majority of studies that
have demonstrated long-term clinical efficacy and
safety used this type of stent.!#?*353¢ Recent studies
have confirmed the clinical applicability of dedicated
venous nitinol stents, reporting very promising initial
results, but we do not yet have conclusive follow-up
studies of long-term patency.>”*

It is recommended that the entire obstructed segment
should be covered, considering the measurements
acquired with the angiotomography and/or IVUS
conducted previously. Occlusion rates are not related to
length or number of stents inserted, but to incomplete
coverage of the obstructed segment, which can cause
inadequate inflow or outflow. In general, stents with a
diameter 2 mm larger than the diameter used for the
pre-dilation balloon are preferred. The most commonly
used stent diameters are 16, 18, and 20 mm. Woven
braid stents shorten when post-dilated with the balloon
catheter and so care must be taken to ensure that they
will come to rest at the chosen anchor site. When it is
necessary to use more than one stent, it is important to
leave at least 3 to 5 cm overlap, for the same reason.
Occurrence of angles will increase the probability of
re-obstruction in areas with tight bends; at this point
it may be necessary to overlap even further.

There is currently controversy with relation to
the extent to which the stent should protrude into
the IVC.#'#* According to the original technique
as described by Raju and Neglen'>!521-3 " and still
used today by the great majority of authors, the
Wallstent® is positioned at least 2 to 3 cm into this
vessel. According to the same authors, when this
precaution is not observed, proximal re-obstruction
occurs in 40% of cases, because of crushing and
distal migration of the stent.'>** This technique is
extremely important, because in more than half of
cases the point of maximum compression is located at
or above the confluence.**” In our patients, we found
that the obstruction occurred below the confluence
of the iliac veins in 41.6% of cases, at the level of
confluence in 34.5%, and above it, within the IVC,
in 23.9%.%°

When using the technique of inserting the Wallstent®
into the vena cava, it is possible to trap the contralateral
iliac vein, causing venous thrombosis. Clinical studies
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and metanalyses have reported contralateral DVT
in 1.1 to 2.2% of cases."** In a randomized study*
and in our accumulated clinical experience of more
than 250 cases treated, we observed just two cases of
DVT in the contralateral limb (1%), both in patients
with a clinical history of prior DVT and who did not
follow the recommended oral anticoagulant regimen.

Recently, Murphy et al.,*! conducted a retrospective
study comparing the technique using a Wallstent®
in isolation against insertion of the Cook-Z-Stent®
(Cook Medical, Bloomington, United States) combined
with a Wallstent® (Boston Scientific, Natick, United
States), which is a hybrid technique proposed by
Raju et al.*® They observed cumulative contralateral
patency of 99 and 90% in the Z-Stent® and Wallstent®
groups, respectively (p<0.001), after 5 years of
clinical follow-up. However, the study is subject to
some important limitations. The group treated with
Z-Stents® was compared with a historical series of
cases; therefore the experience acquired may have
influenced patient selection, techniques, and results,
making the two groups imperfectly comparable.

Caliste et al.* conducted a retrospective study that
investigated the incidence of contralateral iliac DVT
after using stents that cross the iliocaval confluence.
They studied 41 cases, 39 (95%) of which had
postthrombotic obstructions, and in 22 (54%) the
obstructions involved the IVC. Four patients (9.7%)
developed contralateral DVT, three of whom had
inadequate anticoagulation. Just 2.4% of the patients
who were adequately anticoagulated developed
contralateral DVT (p = 0.0004).

It should be remembered that bilateral compression
or obstruction is not uncommon, particularly not in
patients with PTS. It is known that venography and,
sometimes, even IVUS can fail to show concomitant
obstructions, especially at points of confluence, which
can limit adequate inflow and increase the likelihood
of venous thrombosis. This is why it is recommended
that a multiplanar study of the angiotomographic
images is performed preoperatively, correcting the
angles of the vessels studied, in order to enable
detection of points of compression of the iliocaval
axis bilaterally; which should then be confirmed with
IVUS intraoperatively. Z-Stents are not available at
our institution and we therefore still use the original
technique proposed by Raju et al.'>!>2!3 In cases in
which there is bilateral obstruction exceeding 50%
(confirmed by IVUS) and/or presence of compression
of the IVC, which occurred in 11% of the cases in our
series, we chose to use the parallel stents technique
(double barrel), a technique initially proposed by
Neglén et al.*” (Figure 5).
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Figure 5. Angioplasty with bilateral stenting in a patient with clinical, etiological, anatomic, and pathophysiological classification
(CEAP) classification grade C6, with a severe obstruction compromising the iliac veins bilaterally: (A) Unilateral venous ulcer (chronic
venous insufficiency, CEAP C6S); Presence of severe bilateral iliac compression: (B, C) Angiotomography; (D) intravascular ultrasound,
confirming severe bilateral obstruction (>50%); (E) Satisfactory result with stent deployment using the double-barrel technique.

The balloon catheter is then reintroduced for
post-dilation of the stent. We used the same 16 mm
balloons as routine, and 18 mm balloons for PTS cases,
taking great care when advancing and withdrawing
them, which should always be performed with the
balloon completely deflated, inserting it with a rotating
movement, without resistance, to avoid perforation
of the mesh and stent displacement. Checks should
always be made for lesions upstream or downstream
of the edges of the stent and, most importantly, the
final area of the venous lumen should be checked, to
ensure that it meets the minimum anatomic parameters
described previously, and IVUS is the only method
that can be used to do this precisely.’**! The lumen
should be regularly shaped and the stent should be
well affixed to the vein wall. Sometimes, in cases of
PTS that are difficult to dilate, it may be necessary to
use high-pressure balloons. It should be remembered
that experimental studies indicate that residual
obstructions of 20% can be enough to maintain the
ectasia and the symptoms, resulting in clinical failure
of the treatment.> In our patients, in 30% of cases
venography failed to diagnose residual obstruction
when compared to IVUS, highlighting the importance
of IVUS for successful treatment (Figure 6).

Rossi et al. ] Vasc Bras. 2020;19:e20190134. https://doi.org/10.1590/1677-5449.190134

Venography is the method to use for final evaluation
of results. The lumen of the segment treated should
be free from irregularities or obstructions. Collaterals
should disappear, because the principal channel for
drainage of flow is of lower resistance, although
when they have been present for a long time and
are very dilated, it is not uncommon for them to
still be partially visible on the final venography, but
flow should be greater and preferential via the main
channel, and contralateral vessels should not contain
blocked flow. After removal of the introducer sheath,
manual compression is applied to the puncture site.

USE OF ANTITHROMBOTICS

During the preoperative period for MTS or NTIVO
interventions, we administer acetylsalicylic acid
(ASA) 100 mg/d and clopidogrel 75 mg/d, starting
7 days before the procedure. Patients with PTIVO or
CS who are no longer taking oral anticoagulants are
managed in the same manner. Those who are taking
anticoagulants are instructed to suspend them for the
necessary period, so that their effects will subside.
In the case of warfarin, an international normalized ratio
(INR) of 1.5-2.0 is targeted on the day of angioplasty.
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ical-1stOrderPrediotion .

RESIDUAL OBSTRUCTION > 20%

LEFT COMMON ILIAC VEIN
\s\OBSTRUCTION

.

A1 [ 53.54 mm?
6.34 mm/10.61 mm

Figure 6. Final control intravascular ultrasound (IVUS). In (A), initial phlebography demonstrating direct and indirect signs of
obstruction of the left iliac vein, confirmed by IVUS (area at the point of greatest compression is 53.5 mm?). In (B), control
phlebography apparently demonstrating a satisfactory result, but not confirmed by IVUS (area at the point of greatest compression
is 54.1 mm?). In (C), final result after angioplasty with low complacency, high pressure balloon.

Intraoperatively, patients are given a minimum of
5,000 U of unfractionated heparin (100 U/kg). While
still in hospital, they are kept on full anticoagulation
with low molecular weight heparin.

After hospital discharge, which in the majority
of cases takes place on the day or morning after
intervention in cases of MTS/NTIVO (when the
procedure is judged a technical success), clopidogrel
75 mg/d combined with ASA 100 mg/d is prescribed
for 6 months and then ASA 100 mg/d for the rest of
the patient’s life. For patients with CS/PTIVO and
recanalization of long occlusions, anticoagulation is
recommended with anti-vitamin K and strict control
of the INR, or with new direct oral anticoagulants,
for a minimum period of 6 months. Patients who
were already taking these medications preoperatively
(for thrombophilias and recurrent thromboses) will be
kept anticoagulated indefinitely during the postoperative
period. In our experience, this type of protocol has
been associated with good response to treatment and
long-term patency, but it must be remembered that
there are not yet any studies that have tested which
antithrombotic treatment regime is the best in this
subset of patients.*
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Stent 18 x 90 mm
XXL'16 x40 mm

11.15 mm/ 14.47 mm

POSTOPERATIVE FOLLOW-UP

As has been mentioned above, at the initial
consultation we evaluate and record the intensity
of pain using a VAPS, assess CEAP and VCSS
clinical classifications, administer the SF-36 quality
of life questionnaire to our patients, and record the
diameters of limbs at the mid thigh, leg, and mid-foot.
These data are collected again at postoperative
consultations, which are routinely scheduled for
1, 3, 6, and 12 months and annually thereafter. At these
visits, the patient is also examined with venous color
Doppler ultrasonography and the same parameters
described above are evaluated.” At the 6-month and
l-year visits we also request X-rays of the pelvis
to confirm the integrity and position of the stent.
In asymptomatic patients, if there is a suspicion of
intra-stent obstruction on Doppler ultrasonography, or
if there is a relapse of symptoms, the patient undergoes
angiotomography and venography with insertion of
the IVUS catheter once more, with the option to dilate
the point of obstruction with a balloon catheter that
has the same diameter as the stent. In some cases, it
may be necessary to deploy another stent proximal
or distal of the treated segment.
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RESULTS

Several different retrospective studies, meta-analyses,
and medical society guidelines suggest that placement
of an iliac stent is effective and safe and should be
considered the treatment of choice for patients with
iliac obstructions, associated or not with reflux, and
for patients with severe symptoms and high CEAP
classification grades.'#2336-52.53

In a recent, double-blind, randomized study
comparing clinical and endovascular treatment in
patients with iliac vein obstruction and high grade
CEAP classifications, we found that 28% of patients in
follow-up at a venous insufficiency clinic met inclusion
criteria for the study and that 60% of the members
studied had >50% iliac obstruction on IVUS. This
shows the high prevalence of this clinical status at a
specialist tertiary hospital, considering that on this
protocol only patients with CEAP C3-6 who were in
follow-up for more than 1 year without response to
treatment were investigated. The immediate technical
success rate was 100% and there were no serious
perioperative complications. After 6 months’ follow-up,
the median VAPS scores reduced from 8 to 2.5 in
patients fitted with stents, and from 8 to 7 in patients
who only received clinical treatment (p < 0.001).
The VCSS reduced from a median of 18.5 to 11 in
the group treated with stents, and from 15 to 14 in
the group on clinical treatment (p < 0.001). Median
total scores on the SF-36 quality of life questionnaire
increased from 53.9 to 85.0 with stent placement and
from 48.3 to 59.8 after clinical treatment (p <0.001).
There were no stent fractures or migration and primary,
primary assisted, and secondary patency rates were 92%,
96%, and 100%, respectively (median: 11.8 months;
range: 6-18 months).*

Few studies have investigated clinical outcomes
exclusively in patients with MTS or NTIVO. The majority
of studies mix thrombotic and non-thrombotic
obstructions and many include treatment of superficial
venous reflux. Apparently, this group of patients has
favorable clinical outcomes, particularly in terms of
relief from pain and cure of venous ulcers.

Raju and Neglén* observed that 2.5 years after
fitting stents there was complete relief from pain,
complete resolution of swelling, and sustained healing
of ulcers in 77%, 53%, and 76%, respectively. In a
later study, they found a 62% rate of sustained ulcer
healing after 5 years of clinical follow-up.> Ye et al.
reported rates of pain relief, resolution of swelling, and
ulcer healing of 87%, 88%, and 74%, respectively, in
101 limbs with mean follow-up of 4 years.% Quality
of life scores improved significantly in both studies.
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Raju and Neglén* described a similar result in subsets
of limbs with NTIVO alone and associated with reflux,
even when this was left untreated.

Another interesting study was conducted by
Meng et al.>*® who showed that, in the presence of
iliac obstruction, just 13% of limbs with operated
varicose veins had significant relief from symptoms
after 2 months’ follow-up. While cumulative patency
is lower among patients with PTIVO, the results are
nevertheless highly satisfactory. Neglen et al. observed
primary, primary assisted, and secondary patency
of 57%, 80%, and 86%, respectively, after 5 years’
follow-up.** Studies show that secondary patency
at mean follow-up of 4 to 7 years is in the range of
74% to 89%.% Patients treated for chronic occlusion
have recanalization rates of 83% to 95%.'** Raju and
Néglen®” observed 66% secondary patency in 139 limbs
treated for chronic occlusion at 4-year follow-up and
rates of relief from pain and resolution of edema of
79% and 66%, respectively. In a study that reported
recanalizations of total and long obstructions in the
femoral-iliocaval segment, secondary patency was
66% to 89% with follow-up of 4 to 7 years.” Ulcer
healing rates are lower in postthrombotic patients
than in the non-thrombotic cohort, but even in this
subset, a 60% cumulative rate of ulcer healing was
seen at 5 years.*® In patients with ulcers that do not
heal, the possibility of intra-stent obstruction and
reflux in the superficial and perforating vein system
should be investigated.

CONCLUSIONS

Iliac vein obstruction is highly prevalent, particularly
among patients with advanced CVI. Although it
can be asymptomatic, it is frequently associated
with incapacitating symptoms and considerable
impairment of quality of life. Its presence remains little
investigated and the lack of well-established criteria
for noninvasive diagnosis is a contributing factor
in failure to properly diagnose and adequately treat
many patients. Endovascular treatment is currently
considered the gold standard. It can be performed
with high technical success rates, low morbidity and
mortality, and high rates of patency and therapeutic
success, as long as the anatomic and pathophysiologic
characteristics that occur in the presence of these
obstructions are taken into consideration.
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Resumo

A obstrugéo venosa iliaca ocorre em 20% a 30% da populagdo. Nos portadores de insuficiéncia venosa cronica
grave, essa prevaléncia ¢ ainda maior, podendo chegar a 50% a 90% dos pacientes, situagdo em que essa obstrugao é
investigada pelo ultrassom intravascular. Métodos diagndsticos menos invasivos, como o Doppler vascular, ou mesmo
invasivos, como a flebografia, podem falhar em seu diagnostico. O tratamento endovascular dessas obstrugdes tem se
demonstrado eficaz, seguro e associado a excelente resultado clinico e de perviedade, desde que principios anatdmicos
e técnicos fundamentais sejam considerados e aplicados.

Palavras-chave: sindrome de May-Thurner; sindrome de Cockett; veia iliaca; trombose venosa; angioplastia; estenose;
stent.

Abstract

Iliac vein obstruction occurs in 20-30% of the general population. In patients with severe chronic venous insufficiency,
this prevalence can be even higher, reaching 50-90% when the obstruction is investigated using intravascular
ultrasound. Less invasive methods, such as venous Duplex Scanning, and even invasive ones such as venography may
fail to diagnose the condition. Endovascular treatment of these obstructions is effective, safe, and associated with
excellent clinical outcomes and stent patency rates, provided that fundamental anatomical and technical principles
are considered and applied.

Keywords: May-Thurner Syndrome; Cockett Syndrome; iliac vein; venous thrombosis; angioplasty; stenosis, stent.
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INTRODUCAO

A obstrugdo venosa iliaca (OVI) pode ser classificada
em primaria, obstru¢do nao trombdtica de veia iliaca
(ONTVI), classicamente chamada de sindrome de
May-Thurner (SMT); ou secundaria, obstrugdo
pos-trombotica de veia iliaca (OPTVI), ou sindrome
de Cockett (SC)'. Seu tratamento endovascular,
hoje considerado o padrdo-ouro, estd associado
a melhora clinica e da qualidade de vida, a baixa
morbimortalidade e a altos indices de perviedade®*.
Nos casos de insuficiéncia venosa com classificagao
clinica, etiologica, anatomica e patofisiologica (CEAP)
entre C3 e C6, a ultrassonografia intravascular (UI)
pode detectar obstrucdo da veia iliaca em 50 a 90%
dos membros investigados®*°. Apesar de a compressdo
ocorrer mais frequentemente no ponto de cruzamento
entre a artéria iliaca direita e a veia iliaca esquerda,
ndo ¢ incomum que ela ocorra em outros segmentos.
Em nossa casuistica, e nas de outros autores, 30%
das obstrug¢des identificadas foram observadas em
outros pontos que ndo aquele classicamente descrito®®.
Essa compressdo pode provocar, além da reducao
da area de seccdo transversal do vaso, a formagao
de membranas e de traves fibroblasticas, e também
trombose’!! [60% das obstrugdes, em nossa casuistica,
apresentavam episodio prévio de trombose venosa
profunda (TVP)]*. Na TVP associada a compressdo
do eixo cavo-iliaco-femoral, frequentemente ocorre
fleboesclerose (fendmeno de Rokitansky), retragiao
cicatricial ¢ obstru¢des extensas. Devemos lembrar
que em apenas 20 a 30% dos casos verifica-se
revascularizagdo completa da luz do vaso acometido'.
Outras causas menos comuns de compressao sio:
tumores benignos e malignos, fibrose retroperitoneal,
lesdes iatrogénicas, irradiacdo, cistos ¢ aneurismas.

Todas as manifestagdes clinicas relacionadas a
insuficiéncia venosa cronica (IVC) podem ser causadas
por lesdes obstrutivas e pela consequente hipertensao
venosa. Dor cronica intratavel, claudicagao venosa e
edema s3o importante sinais e sintomas preditivos da
presenga dessas obstrugdes' 213, Ha uma associagéo
positiva entre gravidade dos sintomas, classificagdo
clinica, e grau da OVI (p = 0,001)°. A associacao
entre a obstrucdo e o refluxo venoso parece estar
relacionada aos casos clinicos mais graves'*!*. Tem sido
observado que a OVI também pode estar relacionada
a sindrome de congestdo pélvica's, presente em 26%
de nossa casuistica.

AVALIACAO CLINICA

Na visita inicial, deve-se verificar a intensidade da
dor, utilizando a escala visual analogica da dor (EVAD)"’
e a classificacio CEAP'S; mensurar os didmetros

Diagnostico e tratamento da obstrugéo venosa iliaca

dos membros no meio da coxa, perna e mediopé¢;
classificar o membro pelo Venous Clinical Severity
Score (VCSS)"; e submeter os pacientes ao questionario
de qualidade de vida SF-36%. E importante verificar
a gravidade e, sobretudo, observar a evolugao clinica
e a resposta dos pacientes ao tratamento. Em nossa
pratica clinica, aos pacientes que apresentam [VC
com CEAP>C3, EVAD >3, VCSS > §, consideravel
comprometimento da qualidade de vida e obstrugo
iliaca > 50%, oferecemos o tratamento endovascular
do territorio obstruido.

FISIOPATOLOGIA

Uma série de diferengas anatomicas, fisiologicas
€ mecanicas existentes entre o sistema venoso € o
arterial deve ser considerada para que seja obtido o
sucesso no tratamento. O sistema venoso ¢ convergente
¢ apresenta baixa velocidade, alto volume de fluxo ¢
baixa pressao, além de ser altamente complacente.
Uma pequena elevagdo na pressdo venosa capilar
pode ser responsavel pelo aparecimento de sinais
e sintomas. A descompressao ou desobstrucao do
sistema venoso profundo e a consequente diminuigdo
da ectasia e da hipertensdo venosa ¢ o principio basico
e fundamental do tratamento. Devemos lembrar que
aveiailiaca ¢ a principal via de escoamento do fluxo
venoso oriundo dos membros inferiores. Entretanto,
ainda hoje, ndo se sabe a partir de que grau ou extensao
a obstrugdo se torna hemodinamicamente significativa.
Estudos que verificaram medidas diretas de pressao
demonstraram-se inconclusivos?'%.

METODOS DIAGNOSTICOS

A experiéncia clinica demonstra que o tratamento
de obstrugdes > 50% esta relacionado a melhora
dos sintomas e da qualidade de vida e, dessa forma,
considera-se que essas obstrucdes sao hemodinamicamente
significativas e devem ser tratadas*'*?*. Como ndo
existe exame hemodinamico confiavel, o diagnostico
e o tratamento vém sendo realizados considerando a
analise morfologica das obstrugdes. A venografia, que
por muito tempo foi considerada o método padrao-ouro,
pode ser uma boa ferramentadiagnodstica na presenga
de obstrugdes graves, mas falha quando comparada
ao ultrassom intravascular (intravascular ultrasound,
IVUS) em ao menos 1/3 dos casos*?*. Os sinais
venograficos indiretos que sugerem a presenca de
OVI sdo: alargamento da veia iliaca (pancaking),
rarefacdo do contraste central (sinal do alvo ou
bulls-eye), e presenga de colaterais transpélvicas ou
paravertebrais (Figura 1).

O eco-Doppler venoso colorido faz parte da
investigag@o inicial dos pacientes portadores de
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Figura 1. Imagens flebograficas por subtragdo digital de pacientes portadores de obstrugoes iliacas: (A) Alargamento (Pancacking)
e compressdo em segmento proximal de veia iliaca comum esquerda; (B) Compressao severa em segmento proximal da veia iliaca
comum esquerda e presenca de colateral paravertebral; (C) Presenca de rarefagio central de contraste em segmento proximal de
veia ilfaca comum esquerda (sinal do alvo ou bull’s-eye); (D) Compresséo bilateral de veias iliacas comuns proximais; (E) Presenca
de membranas intraluminais em veia iliaca comum esquerda; (F) Obstrucao severa de veia iliaca esquerda com formacéo de rede
de colaterais paravertebral e transpélvica.

IVC. E um método ndo invasivo e de baixo risco.
Entretanto, ¢ operador dependente, ¢ mesmo em
laboratorios especializados pode falhar em até 20%
dos casos”?. Em nossa institui¢do, a comparagdo de
medidas diretas e indiretas obtidas por meio desse
método com aquelas obtidas pelo IVUS mostrou que
arazdo de velocidade > 2,5 através do ponto de maior
obstrugao foi o melhor parametro para o diagndstico
de obstrugdo > 50% quando comparado ao IVUS
(r =0,790; p < 0,001). Nesse estudo foi proposto
um algoritmo que atingiu a acuracia de 86,7% para
o diagndstico ultrassonografico dessas obstrugdes
(k=0,73; p<0,001)".

A utilidade da tomografia computadorizada (TC)
no diagnostico da TVP foi amplamente descrita?*%;
entretanto, pouquissimos estudos verificaram sua acuracia
na identificagdo das OVIs cronicas. Ao avaliarem o
poder diagndstico da TC em verificar a presenca € o
grau de obstrugdes iliacas por meio de reformatagdes
multiplanares 3D das imagens, quando comparado ao
da IVUS em pacientes portadores de IVC avangada

(CEAP C3-6), Rossi et al. observaram que em 60% dos
casos havia ao menos 50% de obstrugdo, e que em 25%
dos casos a obstrugao era superior a 80%. Verificou-se
também que havia uma correlagdo positiva entre a
classificagdo CEAP e o grau de obstrugao (r=0,330;
p =0,001), que o ponto de maxima compressdo foi
aveia iliaca esquerda comum proximal em 70% dos
membros, e que, em 30% dos casos, outros segmentos
do sistema de venoso cavo-iliaco foram comprimidos
pelas artérias adjacentes. Em nove pacientes (18%),
foram encontradas OVIs >50% bilaterais. O método
obteve sensibilidade de 94%, especificidade de 79,2%,
valor preditivo positivo de 94%, valor preditivo
negativo de 79,1%, acuracia de 86,7%, e apresentou
uma concordancia interobservador de 92,1% [intervalo
de confianga (IC): 87,1-97,7; kappa: 0,899]***. ATC,
além de possuir uma alta acurdcia no diagnostico das
obstrugdes, pode auxiliar também na determinagao
do ponto de maior compressdo, dos didmetros e
extensoes de stent necessarios, e ainda estabelecer a
melhor via de acesso para o tratamento. Recentemente
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VCI: Veia Cava Inferior

Ao: Aorta

AICd: Artéria lliaca Comum direita
AlCe: Artéria lliaca Comum esquerda
VICd: Veia lliaca Comum direita
VICe: Veia lliaca Comum esquerda

* Ponto de Mdaxima Compressao

Figura 2. Reconstrugao multiplanar da angiotomografia venosa para a identificacdo do ponto de maior compressao ou obstrugao.

.

Bifurcagdo venosa iliaca

Length: 3.079 mm @
~
, R

o .
.
'\.\ ’ Length: 1.979 cm
' 289 cm -
’

VCI: Veia cava inferior % de obstrucdo: 100 — (100 x D1/D2)
AO: Aorta

AICd: Artéria iliaca comum direita D1: Menor diametro no ponto de maior
AlCe: Artéria iliaca comum esquerda compressao

VICd: Veia iliaca comum direita D2: Menor diametro no ponto de menor
VICe: Veia iliaca comum esquerda compressao

* Ponto de maxima compressao

Figura 3. Calculo do grau de obstrugéo presente no ponto de maior compressdo em membros portadores de insuficiéncia venosa
crénica com classificagdo clinica, etioldgica, anatdmica e patofisioldgica (CEAP) C3-6.
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publicamos nossa sugestao de classificacdo de OVI,
que contempla o local de maior compressao na regiao
da confluéncia das veias iliacas e o segmento venoso
caudal livre de obstru¢dao® (Figuras 2 € 3).
Pouquissimos estudos mostraram a capacidade da
angiorressonancia no diagnostico dessas obstrugdes, e
apenas um estudo comparou o método com o IVUS?".
Massenburg et al.’! compararam retrospectivamente
a ressonancia nuclear magnética com o IVUS em
46 pacientes portadores de sintomas clinicos sugestivos
de OVI. Os autores verificaram sensibilidade de 100%,
especificidade de 22,7%, valor preditivo positivo de
58,5%, e valor preditivo negativo de 100%.
Estudos demonstraram a superioridade do IVUS
em relagdo a venografia no diagnéstico da QVI?2242%32,
O método, além de determinar o grau mecanico
da compressdo, € o Unico capaz de verificar com
precisdo a presenca de obstrugdes intraluminais
(traves, trabéculas e membranas), as caracteristicas da
parede, a presenca de trombos residuais e, sobretudo,
possibilita a defini¢do precisa do local e do grau
de redu¢do da area de secc¢do transversal do vaso.
Avenografia, além de subestimar o grau de obstrucao
em aproximadamente 30% dos casos, pode falhar

’
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em identificar obstrucdo acima de 50% em até 25%
dos casos!*3%33,

Na atualidade, o IVUS ¢ considerado o padrao-ouro
no diagnoéstico da OVI. Alguns estudos indicam
sensibilidade de 90% no diagndstico dessas obstrugdes,
sobretudo em pacientes portadores de IVC avangada.
Ele ¢ fundamental para confirmar e documentar do
grau da obstrugdo, para determinar o segmento a ser
recoberto com o stent (influxo e efluxo adequados) e,
sobretudo, para verificar a ocorréncia de obstrugdo
residual e o sucesso do tratamento®*>* (Figura 4).

TECNICA DE TRATAMENTO

Para o tratamento endovascular, o uso de subtracdo
digital, colimagdo e a técnica de road-map sdo
importantes para diminuir o tempo de exposi¢do a
radiagdo do paciente e dos colaboradores presentes
na sala. Deve-se lembrar que muitos pacientes estdo
em idade fértil, e todas as medidas de radioprotegao
devem ser observadas*. Na maioria dos casos,
o procedimento ¢ realizado apenas com o uso de
anestesia local e seda¢do, mas, nos casos de acesso
popliteo e jugular, em que o procedimento pode ser
desconfortavel, e de OPTVI, em que o tratamento do
segmento ocluido pode ser doloroso e demorado, pode

Figura 4. Venografia e ultrassom intravascular na determinacéo do grau e segmento obstruido: (A) Membro Direito; (B) Venografia;
(C) Membro esquerdo; * Confluéncia das veias iliacas interna e externa; b- Veia lliaca comum; ¢ Confluéncia das veias ilfacas
externa e interna.
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ser necessaria sedacao profunda ou anestesia geral.
Recomenda-se a solicitagao de perfil hormonal e de
teste soroldgico de gravidez ou espermograma para
os pacientes em idade fértil.

Nossa preferéncia é a realizacdo de acesso retrogrado
na veia femoral, no terco médio da coxa ipsilateral
a obstrugdo, guiado por ultrassom. Esse acesso
permite uma abordagem mais curta e direta ao local
da obstrugao, permitindo o uso de cateteres ¢ guias
mais curtos, o que confere maior poder de torque e
manobrabilidade. Abordagens alternativas nos casos
de oclusio da veia femoral sdo: veia femoral profunda,
veia jugular interna e veia poplitea. O acesso na
virilha na maioria das vezes ndo ¢ apropriado, porque
muito frequentemente é necessario o prolongamento
do stent abaixo do ligamento inguinal. Embora a
pressdo existente no interior das artérias limitar o
uso de bainhas maiores do que 6 ou 7F, ndo existe
qualquer restrigdo no sistema venoso. A bainha 11F
¢ a que mais frequentemente utilizamos.

A venografia é o primeiro método de imagem a
ser utilizado. Verificamos inicialmente a adequagao
do influxo, para determinar o ponto em que devemos
posicionar a extremidade inferior do stent. Ele deve
evitar o aprisionamento do orificio da veia femoral
profunda, mas, em alguns casos, pode ser necessaria
até mesmo a invasdo dessa veia para garantir um
influxo adequado®. A venografia ¢ util na identificagéo
da extensdo do segmento obstruido. Entretanto, nem
sempre isso ¢ possivel e, por esse motivo, deve-se
sempre realizar proje¢des multiplanares e investigar
a presenca de sinais indiretos, como a presenca de
colaterais. A técnica de venografia anterégrada, com
auxilio de manobra de Valsalva ou insuflagao de baléo, as
vezes ¢ necessaria. A venografia ¢ titil quando positiva,
mas, quando negativa, ¢ imprescindivel a utilizacao
do IVUS, para confirmar a auséncia de compressoes
e verificar a presenca de lesdes intraluminais (traves,
membranas e trombos residuais).

Na maioria das vezes, a ultrapassagem das obstrucoes
¢ feita sem dificuldade, com cateteres e guias hidrofilicos.
Em oclusdes longas, a ultrapassagem da lesdo pode
ser bastante trabalhosa e exigir multiplas projegoes,
conhecimento da anatomia e utiliza¢do de diversas
pontas e perfis de cateteres. No sistema venoso, nao
¢ incomum a presenga de alteracdes anatomicas.
Sempre realizamos acesso venoso ecoguiado e
venografia bilateral. Em todas as situagdes, sobretudo
nas oclusdes longas, quando existe uma rica rede
de colaterais,, ¢ fundamental a inje¢do de meio de
contraste no interior da veia cava inferior (VCI) apds a
ultrapassagem do segmento obstruido, para confirmar
o posicionamento do cateter no interior desse vaso.

Diagnostico e tratamento da obstrugéo venosa iliaca

Por seguranga, sempre estacionamos o fio-guia, com
o auxilio do cateter na veia subclavia.

Ap6s a venografia, o cateter de IVUS ¢ introduzido
sobre o fio-guia através da bainha. Com a utilizagao
do software padrao, os didmetros ¢ a area do [umen
venoso de cada segmento devem ser verificados
[VCI, veia iliaca comum (VIC), veia iliaca externa
(VIE) e veia femoral]. A importancia do IVUS pode
ser salientada pela sua capacidade de verificar a
presenca de obstrucdes difusas, membranas e traves
intraluminais, que podem se prolongar além do ponto
de maior compressdo, sobretudo na confluéncia das
veias iliacas.

Em nossa casuistica, em 20 a 30% dos casos de
sindrome poés-trombotica (SPT) existe a associagdo
entre obstru¢des focais e difusas. No sistema arterial,
o grau de obstrugdo ¢ calculado comparando-se a
lesdo focal com o lumen arterial adjacente normal.
Isto é aceitavel porque as lesdes difusas sdo raras nas
artérias. Mas, nas veias, lesoes difusas sdo tdo comuns,
sobretudo nas obstrugdes poés-tromboticas, que a
aplicagdo desse método pode levar a uma subestimagao
do grau de obstrucdo. No sistema venoso, deve-se
calcular o grau de obstrugdo utilizando o valor da
area anatomica considerada normal para o segmento
(VIC: 200 mm?; VIE: 150 mm?; veia femoral comum:
125 mm?)*, Esses valores sdo necessarios para garantir
que haja escoamento e, consequentemente, pressao
venosa periférica normal.

Deve-se lembrar que, embora a acuracia do IVUS seja
superior a da venografia, ele pode falhar, particularmente
na confluéncia das veias iliacas. Nesse local, o cateter
do IVUS pode ficar em posi¢do ndo coaxial ao eixo
do vaso, ¢ o limen no quadrante oposto aparecera
alongado e obscuro, além da distancia focal da sonda.
Se houver duvida na analise das imagens, pode-se
usar a insuflagdo parcial do baldo de angioplastia, com
baixa pressdo, com o objetivo de verificar se existem
pontos de acinturamento, ou recorrer as imagens da
TC pré-operatoria para verificar o ponto exato onde
ocorre a maior compressao.

Durante a passagem do cateter de IVUS, deve ser
verificada a presenca, o grau ¢ a extensao da obstrugao,
e marcados os diametros e as areas. Ao realizar essas
medidas, o operador deve determinar o local em que
a extremidade inferior do stent deve ser posicionada,
escolhendo um marco 6sseo anatomico de referéncia,
observado a fluoroscopia, que esteja abaixo da obstrugao
mais caudal. O operador deve também marcar o local
exato da confluéncia das veias iliacas, vista ao IVUS,
e o local onde ha a maior compressdo, e a possivel
presenga de estruturas intraluminais obstrutivas além
desse ponto. Dessa forma, a fluoroscopia deve ser
usada para determinar onde a extremidade superior
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e inferior do stent devem ser posicionadas. A borda
proximal do stent pode situar-se na parte superior,
média ou inferior das vértebras lombares a partir
da borda inferior da L3 até a borda inferior de L5.
Em casos pos-tromboéticos, pode ser tdo alta como a
borda inferior de L2.

O cateter de IVUS ¢ removido e um cateter
baldo de angioplastia ¢ usado para dilatar todo o
segmento venoso obstruido. Durante essa etapa, de
pré-dilatagdo, geralmente usamos baldes convencionais,
tipo XXL® (4 -5 ATM) (Boston Scientific, Natick,
MA, EUA) de 16 mm, ou de 18 mm para os casos
de SPT. Nas obstrugdes pos-tromboticas, oclusdes
e nas lesdes presentes em pontos de compressdo e
confluéncias venosas, pode ocorrer maior resisténcia
a dilatagdo. Nessa situagdo, pode ser necessario o
uso de baldes de baixa complacéncia e alta pressao,
tipo Atlas Gold® (6 -18 ATM) (Bard, Tempe, EUA).
Em algumas situagdes, a pré-dilatagdo com baldes
de menor perfil, baixa complacéncia e alta pressao
também pode ser necessaria, para que seja possivel
avangar os cateteres baldes de maior perfil.

O cateter baldo ¢ entdo removido e os stents sdo
inseridos para que seja coberta toda a area previamente
dilatada, impedindo que ocorra recolhimento eldastico.
Multiplos stents podem ser necessarios para alcangar
esse objetivo. Nossa preferéncia ainda sao os stents
de malha trangada em liga de cromo, cobalto, niquel
e outros metais, denominado Elgiloy® (Wallstent®,
Boston Scientific, Natick, EUA). Na maior parte dos
trabalhos em que se verificaram a efetividade clinica
¢ a seguranca a longo prazo, foi utilizado esse tipo
de stent!*?3333¢ Estudos recentes vém verificando a
aplicabilidade clinica dos stents venosos dedicados
de nitinol, demonstrando resultados iniciais bastante
promissores; entretanto, ainda ndo temos estudos
conclusivos e acompanhamento de perviedade a
longo prazo®”,

E recomendavel recobrir todo o segmento obstruido,
considerando-se as medidas obtidas pela angiotomografia
e/ou pelo IVUS previamente realizados. As taxas de
oclusdo ndo estdo relacionadas com a extensao ou
com a quantidade de stents inseridos, mas sim com
a cobertura incompleta do segmento de obstrucao,
que pode determinar influxo ou efluxo inadequado.
Prefere-se, em geral, stents com didmetro 2 mm maior
do que aquele usado no baldo de pré-dilataco. Os stents
mais utilizados sdo os de didmetro de 16, 18 ¢ 20 mm.
O stent de malha trangada diminui em comprimento
quando pos-dilatado com o cateter baldo; dessa forma,
deve-se ter cuidado para garantir que ele acabe no
local de ancoragem escolhido. Quando € necessario
o uso de mais do que um stent, ¢ importante que
haja uma sobreposicdo de ao menos 3 a 5 cm, pelo
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mesmo motivo. A ocorréncia de angulagdes aumenta
aprobabilidade de reobstrucao em regides de curvas
acentuadas; nesses pontos, a sobreposi¢ao necessaria
pode ser ainda maior.

Na atualidade, existe controvérsia em relagao ao
comprimento do stent que deve invadir a VCI*#2,
Na técnica original descrita por Raju & Neglén!>!1321:23,
e ainda hoje utilizada pela grande maioria dos autores, o
Wallstent® é posicionado ao menos 2 a 3 cm no interior
desse vaso. Segundo esses mesmos autores, quando essa
conduta nao ¢ observada, ocorre reobstrugao proximal
em 40% dos casos, por esmagamento e migracao distal
do stent'>#* Essa técnica é fundamental, porque
o ponto de maior compressdo, em mais da metade
dos casos, ocorre na confluéncia ou acima dela®*".
Em nossa casuistica, verificamos que a obstrugdo
ocorre abaixo da confluéncia das veias iliacas em
41,6% dos casos, ao nivel da confluéncia em 34,5%,
e acima dela, ja dentro da VCI, em 23,9%.

Na técnica de inser¢do do Wallstent® no interior
da cava, pode ocorrer o aprisionamento e trombose
venosa da veia iliaca contralateral. Estudos clinicos
e metanalises verificaram uma prevaléncia de TVP
contralateral em 1,1 a 2,2% dos casos!**. Em estudo
randomizado* e em nossa experiéncia clinica acumulada,
com mais de 250 casos tratados, tivemos apenas dois
casos de TVP em membro contralateral (1%), ambos
em pacientes portadores de historia clinica de TVP
prévia e que ndo fizeram o uso recomendado do
anticoagulante oral.

Recentemente, Murphy et al.*!, em estudo
retrospectivo, compararam a técnica utilizando o
Wallstent® isolado com a inser¢ado de Cook-Z-Stent®
(Cook Medical, Bloomington, EUA) associado ao
Wallstent® (Boston Scientific, Natick, EUA), técnica
hibrida proposta por Raju et al.*). Verificou-se uma
perviedade cumulativa contralateral de 99 e 90% nos
grupos Z-Stent® e Wallstent®, respectivamente (p<0,001),
apos 5 anos de seguimento clinico. Entretanto, esse
estudo apresentou algumas limitagdes importantes.
O grupo submetido ao Z-Stent® foi comparado com
uma série historica de casos; assim sendo, a experiéncia
adquirida pode ter influenciado a seleg¢do de pacientes,
as técnicas ¢ os resultados, tornando os dois grupos
nao perfeitamente comparaveis.

Caliste et al.*’ realizaram estudo retrospectivo que
verificou a incidéncia de TVP iliaca contralateral
apos o uso de stent através da confluéncia iliocaval.
Estudaram 41 casos, 39 (95%) dos possuiam obstrugdes
pos-tromboticas, e em 22 (54%) as obstrugdes envolviam
a VCI. Quatro pacientes (9,7%) evoluiram com TVP
contralateral, sendo que trés desses pacientes estavam
com anticoagulagdo inadequada. Apenas 2,4% pacientes
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que estavam anticoagulados adequadamente evoluiram
com TVP contralateral (p = 0,0004).

Deve-se considerar que ndo ¢ incomum a presenca
de compressao ou obstrucdo bilateral, sobretudo em
pacientes portadores de SPT. Sabe-se, que a venografia
e, algumas vezes, até mesmo o [IVUS podem falhar na
identificag@o de obstrugdes concomitantes, sobretudo
nos pontos de confluéncia, p que pode limitar a presenga
de influxo adequado e aumentar a possibilidade de
trombose venosa. Por esse motivo, preconiza-se o
estudo multiplanar das imagens angiotomograficas
no periodo pré-operatorio, corrigindo os angulos dos
vasos estudados, para que possam ser verificados os
pontos de compressio do eixo iliaco-cavo bilateral, que
devem ser confirmados com o IVUS intraoperatorio.
Em nosso meio, ndo ha disponibilidade do Z-Stent,
e, dessa forma, permanecemos utilizando a técnica
original proposta por Raju et al*!3212 Nos casos
em que existe obstrugdo bilateral acima de 50%
(confirmada pelo IVUS) e/ou presenga de compressao
em VCI, o que ocorreu em 11% dos casos, em nossa
casuistica, optamos pela técnica de stents em paralelo
(double barrel), técnica inicialmente proposta por
Neglén et al.¥’ (Figura 5).

O cateter baldo ¢ entdo reintroduzido para a
pos-dilatagdo do stent. Usamos os mesmos baldes de
16 mm como padrdo e baldes de 18 mm para casos
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de SPT, com muito cuidado no avango e recuo destes,
o que deve ser realizado com o baldo totalmente
desinsuflado, introduzido em movimento giratorio,
e sem resisténcia, para que ndo haja perfuracdo de
sua malha e deslocamento do stent. Deve sempre ser
verificado se existem lesdes craniais ou caudais as bordas
do stent e, sobretudo, a drea final do Iimen venoso,
que deve se aproximar dos pardmetros anatdmicos
minimos previamente descritos, sendo que o IVUS ¢ o
inico método que permite fazer isso com precisao™*!.
O ltmen deve ter forma regular, e o stent deve ter
boa aposigdo a parede venosa. As vezes, em casos de
SPT de dificil dilatagdo, pode ser necessario o uso de
baldes de alta pressdo. Deve-se lembrar que estudos
experimentais indicam que obstrugdes residuais de
20% podem ser o suficiente para manter a ectasia e
os sintomas, levando a falha clinica do tratamento®'.
Em nossa casuistica, em 30% dos casos a venografia
falhou no diagndstico da obstrugdo residual quando
comparada ao IVUS, demonstrando a importancia
desse ultimo método para o sucesso do tratamento
(Figura 6).

A venografia é o método final de avaliagdo do
resultado. O canal do segmento tratado deve estar
livre de irregularidades ou obstrugdes. As colaterais
devem desaparecer, porque o canal principal de
escoamento do fluxo é a via de menor resisténcia;

Figura 5. Angioplastia com colocagdo de stent bilateral em paciente com classificagéo clinica etiolégica, anatdmica e patofisioldgica
(CEAP) C6, portador de obstrucio severa comprometendo veias ilfacas bilaterais: (A) Ulcera varicosa unilateral (insuficiéncia
venosa cronica CEAP C6S); Presenga de compressao severa bilateral de iliacas: (B, C) Angiotomografia; (D) ultrassom intravascular,
confirmando obstrucéo severa bilateral (>50%); (E) Resultado satisfatério com implementacao de stent pela técnica de double-barrel.
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Stent 18 x 50 mm
XXL 16 x40 mm

\ 2y g ¥
A1 [ 126.92 mm*
11.15 mm/ 14.47 mm

Figura 6. Ultrassom intravascular (intravascular ultrasound, IVUS) de controle final. Em (A), flebografia inicial demonstrando sinais
diretos e indiretos de obstrugdo de veia iliaca esquerda, confirmada pelo IVUS (&rea no ponto de maior compressdo de 53,5 mm?).
Em (B), flebografia de controle aparentemente demonstrando resultado satisfatério, ndo confirmado pelo IVUS (area no ponto
de maior compressao de 54,1 mm?). Em (C), resultado final apés angioplastia com baldo de baixa complacéncia e alta pressao.

entretanto, quando elas estdo presentes ha muito
tempo e sdo muito dilatadas, ndo ¢ incomum que,
na venografia final, elas ainda sejam parcialmente
visiveis, mas o fluxo deve ser maior e preferencial
pelo canal principal, e as contralaterais ndo devem
conter represamento do fluxo. Apos a retirada da
bainha introdutora, ¢ aplicada compressdo manual
no local da pungéo.

USO DE ANTITROMBOTICOS

No pré-operatorio da SMT ou da ONTVI,
administramos acido acetilsalicilico (AAS) 100 mg/d
e clopidogrel 75 mg/d, com inicio 7 dias antes da
realizagdo do procedimento. Para os pacientes portadores
de OPTVI ou SC que ndo estejam mais fazendo uso
de anticoagulantes orais, aplica-se a mesma conduta.
Naqueles que estao fazendo uso de anticoagulantes,
deve-se solicitar a suspensdo do seu uso no periodo
necessario, para que ocorra a suspensao de seus efeitos;
no caso do uso de varfarina, visando a uma razao
normalizada internacional (international normalized
ratio, INR) entre 1,5-2,0 no dia da angioplastia.
No intraoperatdrio, os pacientes recebem no minimo
5.000 U de heparina néo fracionada (100 U/kg). Durante
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a internacdo, permanecem em anticoagulagio plena
com heparina de baixo peso molecular.

Ap0s a alta hospitalar, que na maioria dos casos
ocorre no mesmo dia ou na manha seguinte nos casos
de SMT/ONTVI, quando ¢ considerado sucesso técnico,
preconiza-se o uso de clopidogrel 75 mg/d associado
a0 AAS 100 mg/d por 6 meses, e AAS 100 mg/d para o
resto da vida. Nos pacientes portadores de SC/OPTVI
e recanalizacdo de oclusdes longas, ¢ indicado o uso de
anticoagula¢do com anti-vitamina K e controle rigoroso
de INR, ou com os novos anticoagulantes orais diretos,
por um periodo minimo de 6 meses. Os pacientes
que ja faziam uso no pré-operatorio (trombofilias e
tromboses de repeticdo) continuam anticoagulados
por tempo indeterminado no pos-operatdrio. Em nossa
pratica, esse tipo de protocolo tem sido associado a
boa resposta terapéutica e perviedade a longo prazo;
entretanto, devemos lembrar que ainda ndo existem
estudos que tenham verificado qual o melhor regime de
tratamento antitrombotico nesse grupo de pacientes’.

SEGUIMENTO POS-OPERATORIO

Como ja mencionado anteriormente, na visita
inicial verificamos e anotamos a intensidade da dor
pela EVAD, a classificagdo clinica CEAP e 0 VCSS,
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além de submetemos os pacientes ao questionario de
qualidade de vida SF-36 ¢ anotarmos os diametros
dos membros no meio da coxa, perna e mediopé.
Esses dados também sdo verificados nas visitas
pos-operatorias, que sdo realizadas, rotineiramente,
com 1, 3, 6 ¢ 12 meses, ¢ anualmente a partir de
entdo. Nessas visitas, o paciente ¢ submetido também
a eco-Doppler venoso colorido e sao verificados os
mesmos pardmetros acima expostos’. Nas visitas
de 6 meses € 1 ano, solicitamos também raio X de
pelve para verificar a integridade e o posicionamento
do stent. Nos pacientes assintomaticos, caso haja
suspeita de obstrucdo intra-stent ao eco-Doppler, ou
haja recidiva dos sintomas, o paciente ¢ submetido
anova angiotomografia e venografia com passagem
de cateter de IVUS, com possivel dilatacdo do
ponto da obstrugdo com cateter baldo que tenha o
mesmo didmetro do stent. Em alguns casos, pode ser
necessaria a colocagdo de stent proximal ou distal ao
segmento tratado.

RESULTADOS

Varios estudos retrospectivos, metanalises e diretrizes
de sociedades sugerem que o implante de stent iliaco
¢ eficaz, seguro, e deve ser considerado o tratamento
de escolha para os pacientes portadores de obstru¢des
iliacas, associadas a presenga de refluxo ou ndo, ¢
para portadores de sintomas graves e classificagdo
CEAP avangada'#2336:5253,

Em recente estudo randomizado, duplo-cego,
comparativo entre tratamento clinico e endovascular
em pacientes portadores de obstrugao venosa iliaca e
classificagdo CEAP avangada, verificamos que 28%
dos pacientes em acompanhamento em ambulatoério
de insuficiéncia venosa preenchiam os critérios de
inclusdo do estudo, e que 60% dos membros estudados
possuiam obstrucao iliaca >50% ao IVUS. Isso
demonstra a alta prevaléncia dessa situagdo clinica
em um hospital terciario especializado, considerando
que, nesse protocolo, apenas os pacientes com
CEAP C3-6 e que estavam em acompanhamento
por mais de 1 ano sem resposta terapéutica foram
investigados. O sucesso técnico imediato foi de
100% e ndo houve complicagdes graves no periodo
perioperatorio. Apos 6 meses de acompanhamento, a
média do escore da EVAD diminuiu de uma mediana
de 8 para 2,5 em pacientes que receberam stents, ¢
de 8 para 7 em pacientes que estavam recebendo
apenas tratamento clinico (p <0,001). O VCSS caiu
de uma mediana de 18,5 para 11 no grupo tratado
com stent, e de 15 para 14 no grupo de tratamento
clinico (p < 0,001). O questionario de qualidade de
vida SF-36 passou de um escore mediano total de
53,9 para 85,0 com implante de stent, ¢ de 48,3 para
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59,8 apos tratamento clinico (p < 0,001). Nao houve
fratura ou migragao do stent, ¢ as taxas de perviedade
primaria, primaria assistida e secundaria foram de 92%,
96% e 100%, respectivamente (mediana: 11,8 meses;
intervalo: 6-18 meses)*.

Existem poucos estudos que tenham verificado
os desfechos clinicos exclusivamente em portadores
de SMT ou ONTVI. A maioria dos estudos mistura
obstrugdes tromboticas e ndo tromboticas, € muitos
incluem o tratamento do refluxo venoso superficial.
Aparentemente, esse grupo de pacientes apresenta
desfecho clinico favoravel, particularmente em termos
de alivio da dor e cura de ulceras venosas.

Raju e Neglén>* observaram que, apos 2,5 anos
da colocacao do stent, houve alivio completo da dor,
alivio completo do inchago ¢ cicatrizagio sustentada
de ulceras em 77%, 53% e 76%, respectivamente.
Em estudo posterior, verificaram indice de permanéncia
de cicatrizagdo de ferida de 62% em 5 anos de
acompanhamento clinico™. Ye et al.™ mostraram
taxas de alivio da dor, do inchago e de cicatrizagao
da ulcera em 87%, 88% e 74%, respectivamente,
em 101 membros, com acompanhamento médio de
4 anos. Os escores de qualidade de vida melhoraram
significativamente em ambos os estudos. Raju e
Neglén®* mostraram resultado semelhantes em
subgrupos de membros portadores de ONT VI isolada
e associada a refluxo, mesmo que este permanecesse
sem tratamento.

Outro estudo interessante foi o de Meng et al.*®, o
qual verificou que, na presenga de obstrugdo iliaca,
$6 13% dos membros portadores de varizes operadas
tiveram alivio significativo de sintomas apos 2 meses
de acompanhamento. Embora a perviedade cumulativa
seja menor nos pacientes portadores de OPTVI, os
resultados ainda assim sdo bastante satisfatorios.
Neglen et al. verificaram perviedade primaria,
primaria assistida e secundaria de 57%, 80% e 86%,
respectivamente, em 5 anos de acompanhamento®.
Estudos apontam que a perviedade secundaria, com
uma média de acompanhamento de 4 a 7 anos, seja
entre 74% a 89%%. Pacientes tratados por oclusdo
cronica possuem indices de recanalizagdo de 83% a
95%"'4%. Raju e Néglen®' verificaram, em 139 membros
tratados por oclusdo cronica, uma perviedade secundaria
de 66% aos 4 anos de acompanhamento, e taxas de
alivio da dor e edema de 79% e 66%, respectivamente.
No estudo que relatou recanalizag¢des de obstrugdes
totais ¢ longas no segmento fémoro-iliaco-cavo, a
perviedade secundaria foi de 66% a 89%, com um
acompanhamento de 4 a 7 anos?. A cicatrizagdo da
ulcera em pacientes pos-tromboticos ¢ menor do que
na coorte ndo trombotica; entretanto, mesmo nesse
grupo, foi demonstrada uma taxa cumulativa de
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cicatrizagdo de ferida de 60% em 5 anos®. Em pacientes
com ulceras que nao cicatrizam, deve-se investigar a
presencga de obstrugdo intra-stent, refluxo no sistema
venoso superficial e pérfuro-comunicante.

CONCLUSAO

A obstrucdo venosa iliaca ¢ altamente prevalente,
sobretudo nos pacientes portadores de IVC avangada.
Apesar de poder ser assintomatica, frequentemente
¢ associada a sintomas incapacitantes e importante
piora da qualidade de vida. Sua presenga ainda € pouco
investigada, e a falta de critérios bem estabelecidos
para seu diagnéstico ndo invasivo contribui para que
muitos dos pacientes ndo recebam o diagnostico e
tratamento adequados. O tratamento endovascular hoje
¢ considerado o padrao-ouro. Ele pode ser realizado
com altas taxas de sucesso técnico, baixos indices
de morbimortalidade, altos indice de perviedade e
sucesso terapéutico, desde que sejam consideradas
as caracteristicas anatdmicas e fisiopatologicas que
ocorrem na presenca dessas obstrucdes.
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