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Dear Readers,

In this special issue of Phlebolymphology, the content is as below:

Catheter-directed interventions for acute iliofemoral deep vein thrombosis have been
increasingly used over the past decade to alleviate early symptoms and reduce the
incidence and severity of postthrombotic syndrome. The article by E. AVGERINOS (Greece)
et al addresses the advantages of early thrombus removal and how to perfect technical
and clinical outcomes.

There are several factors associated with residual edema after venous interventions, and
this edema can worsen with time. The article by N. LABROPOULOS (USA) et al analyzes
when and why residual edema occurs after venous interventions from diverse perspectives
while also discussing a patient case from real-life practice.

The article by A. GASPARIS (USA) et al also elaborates on the residual edema following
venous intervention, particularly focusing on prevention and management to improve
patient outcomes and quality of life.

In patients with chronic obstruction, despite the availability of various treatment modalities,
improving clinical outcomes remains a challenging task for health care professionals. The
article by H. JALAIE (Germany) et al aims to explore innovative strategies and evidence-
based approaches to enhance the management and long-term outcomes of patients with
chronic venous obstruction.

The last part of this special issue is dedicated to the abstracts presented at the Venous
Symposium - Europe, which was held in Athens, Greece on October 17-19, 2024 to
share novelties and research in venous disease.

Enjoy reading this issue!

Editorial Manager
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ABSTRACT

Deep venous thrombosis (DVT) is a source of morbidity by way of short-
term, disabling symptomatology and mid-long-term postthrombotic
syndrome (PTS), particularly when involving the iliofemoral segment.
Catheter-directed interventions for acute iliofemoral DVT have been
increasingly used over the past decade to alleviate early symptoms and
reduce the incidence and severity of PTS. To achieve these clinical benefits
in a safe and durable way certain steps need to be applied involving
patient selection, technique of thrombus removal, stenting (or not), and
follow-up.

Keywords
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Deep venous thrombosis (DVT) incidence keeps rising as
our population is aging; the numbers of surgical procedures
are growing; and our diagnostic strategies are improving.t
Whereas associated pulmonary embolism (PE) can infer
significant morbidity and mortality, it is not as frequent; the
main clinical burden of a DVT involves the short-term disabling
symptomatology and a mid-long-term postthrombotic
syndrome (PTS), particularly when involving the iliofemoral
segment.?* Following an iliofemoral DVT, roughly 50% will
develop PTS that can be a very debilitating condition with
substantial health care costs.?”

The conflicting results of existing randomized trials have been
criticized on the basis of diverse patient-inclusion criteria (eg,
femoropopliteal DVTs combined with iliofemoral DVTs) and
technical variations (eg, stenting rates, timing of intervention,
inflow optimization, etc).***® There is little doubt though that
these trials paved the way toward better patient selection
to maximize benefits in terms of PTS severity reduction
and quality of life (QOL) improvement, and this benefit can
extend beyond 2 years after treatment.?%* The lytic trials
confirmed this benefit in good-risk symptomatic patients
with iliofemoral DVT, provided intervention is done early
enough, ideally within a 2-week window.**> Within this
time window, thrombus is still noncollagenous (softer) and
the valve function may be salvaged. Novel technologies
have opened up this time window, but the actual benefit
is yet to be seen. Based on these data, the European
Society of Vascular Surgery and the International Union
of Angiology in their most recent guidelines recommend
early thrombus removal strategies in selected good-risk
symptomatic patients with iliofemoral DVT.*® Whereas a
femoropopliteal DVT can also lead to high PTS rates, based
on the available data, an intervention should generally not

A sound technique that respects the principles of any deep
venous intervention (inflow, outflow, conduit) is of paramount
importance for a durable outcome. Suggestions for a required
standard endovascular toolkit is summarized in Table I.

Before the decision to intervene, thrombus within the iliofemoral
segment needs to be confirmed. Aside from a baseline duplex
scan, a cross-sectional magnetic resonance (MR) venogram or
computed tomography (CT) venogram (abdomen, pelvis, and
upper leg) can facilitate operative planning by documenting
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Catheter-directed interventions for acute iliofemoral DVT
have been increasingly used over the past decade to alleviate
early symptoms and reduce the incidence and severity of
PTS.811 Given that these procedures are generally offered to
a younger population, unless they are successful in the long
term, no actual benefit can be claimed, putting patients at risk
and raising health care costs. To achieve the clinical benefits
of an intervention in a safe and durable way, certain steps
need to be applied involving patient selection, technique of
thrombus removal, stenting (or not), and follow-up.

be considered.* Further work is needed, and an industry-
sponsored randomized trial is under way.**

In our practice, treatment of the threatened-limb population
is not delayed, but the symptomatic ones are observed
for a couple of days on anticoagulation and compression
before any decision to intervene, as conservative treatment
may sometimes allow complete symptom resolution.%20
It is important to assess the symptoms on exertion, as at
bedside patients rarely experience symptoms. For those
whose symptoms persist, there is a good indication for
intervention. Whereas the ideal timing is within 2-3 days,
the traditional cut-off for intervention has been 2 weeks,
but successful outcomes with newer-generation devices
can also be achieved up to 1 month after the acute event.?*
In an ATTRACT study (Acute venous Thrombosis: Thrombus
Removal with Adjunctive Catheter-directed Thrombolysis)
subanalysis, catheter intervention (vs anticoagulation alone)
was beneficial with regard to PTS severity and QOL at 2 years
for those who had higher clinical severity at baseline.?? So, for
iliofemoral DVTs with no or mild symptoms an intervention
cannot be clearly justified.

the extent of the thrombus and uncovering unusual anatomies
(eg, duplicated cava, inferior vena cava [IVC] aplasia, etc) or
chronic venous obstruction. Decision-making and technique
selection are summarized in Figure 1.

Inferior vena cava filter

A theoretical risk of a catheter intervention is iatrogenic PE
related to the instrumentation of fresh thrombus. Although a
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Manufacturer Size / Length

Any standard access wire 0.035"
Glidewire Floppy Terumo Radifocus 0.035"
Glidewire Stiff Terumo Radifocus 0.035"
STARTER Rosen Boston Scientific Corporation 0.035"
V-18 Control Guidewire Boston Scientific Corporation 0.018"

Any standard access sheath Any 5-10Fr /11cm

Triforce Crossing System Cook Medical 4Fr /55-90 cm

Angled Terumo Radifocus 0.035" / 5Fr / 65-90cm

Quick Cross Support (low profile) Spectranetics / Phillips 0.018"-0.035" / 4Fr / 65-90cm

Balloons

Atlas BD Medical 12-16mm

Abre Medtronic

BeYond Bentley

Blueflow Plus Medica

Sinus-Venous Optimed

Sinus-Obliquus Optimed

Venovo BD Medical

Wallstent Boston Scientific Corporation

Thrombolytic catheters

Cragg-McNamara Medtronic 5Fr / 10-50 Infusion length
EKOS Boston Scientific Corporation 6Fr

Unifuse Angiodynamics 4Fr and 5Fr

Bashir Endovascular Catheter Thrombolex 7Fr

Philips and Boston Scientific Corporation

Angiolet Zelante Boston Scientific Corporation 8Fr
AngioVac / AlphaVac AngioDynamics 22Fr/18Fr
Indigo CAT 12 Penumbra 12Fr
ClotTriever Inari 16Fr
Aspirex BD Medical 10Fr

JETi Abbott 8Fr

Table I. Suggested endovascular toolkit for the endovascular management of acute deep venous thrombosis. These are only a
few suggested options based on the author’s experience and can cover the vast majority of cases.
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Advantages and technique of early thrombus removal

Iliofemoral or caval DVT <2-4 weeks

Assess symptomatology

—

Threatened limb

Moderate or severe pain/swelling

Minimal or no symptoms

\

Persistent symptoms
on AC>24-48 h

\4

l

AC only
Ambulatory

Good life expectancy

Plan for intervention: assess bleeding risk

Aspiration/mechanical
thrombectomy

Aspiration/mechanical
thrombectomy or PMT

Aspiration/mechanical
thrombectomy or PMT or CDT

Figure 1. Patient and treatment selection for iliofemoral deep venous thrombosis.
Abbreviations: AC, anticoagulation; CDT, catheter-directed thrombolysis; DVT, deep venous thrombosis; PMT, pharmacomechanical thrombectomy.
Reprinted by permission from reference 9: Avgerinos and Jalaie. Phlebolymphology. 2023;30(3):118-124.

small randomized trial has indicated a higher rate of clinically
significant PE in patients not receiving an IVC filter, there
was no mortality difference, and subsequent contemporary
studies recommend highly selective IVC filtration. PE can be
unavoidable, but they are rarely clinically meaningful for
otherwise good-risk patients, and placement of an IVC filter
may introduce complexity and other potential risks.?*2* In
our experience, IVC filters are rarely used irrespective of the
type of catheter intervention. Coexisting PE with significant
thrombus burden and/or clinical instability (do these patients
need DVT thrombectomy?) or mobile iliocaval thrombus can
be acceptable indications.

Access

Treating an iliofemoral DVT will typically require low popliteal
(or small saphenous) vein access with the patient in prone
positioning. This will guarantee good control and imaging
of the femoral bifurcation that is the gatekeeper of iliac
vein patency. The presence of popliteal thrombus is not a
contraindication to access the vein. Use of ultrasound and
a micropuncture system is preferrable to minimize bleeding
complications, particularly if thrombolytics are considered.
If needed, the popliteal vein can accept large sheaths to
accommodate the standard venous stent delivery systems
(9 or 10 Fr) and even up to 16 Fr after serial dilatations for
larger thrombectomy devices. Proximal tibial access can also
be obtained and can accommodate 9- to 10-Fr sheaths. An
ipsilateral mid-femoral puncture in the supine position can
also be sufficient for isolated iliac or caval DVT.

A 5-Fr short sheath, a starter 0.035-inch wire, and a standard
guiding catheter are typically enough to cross fresh thrombus
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and obtain images at the femoropopliteal and iliocaval
segments. After establishing access and crossing the lesion,
a baseline intravascular ultrasound (IVUS) can be performed
to evaluate the extent of the thrombus burden, the chronicity,
and the anatomy.

Thrombolysis versus thrombectomy

Contemporary practice offers multiple technical alternatives
for thrombus removal, largely divided as thrombolytic
and nonthrombolytic techniques, though many times
a combination may be best. There is no ideal device or
technique: aspiration thrombectomy can bail out a failed
thrombolytic technique, and thrombolysis can bail out a failed
aspiration thrombectomy. In principle though, thrombectomy
techniques have recently evolved toward thrombolytic-free
interventions, altering the safety profile and the complex
hospital logistics (eg, need for an intensive care unit [ICU]).
Contemporary practice has shifted toward a single-session
mechanical intervention without ICU stay.

Thrombolytics, for patients at low bleeding risk, still remain
relevant and should be considered in certain clinical scenarios,
eg, establishing tibial inflow in an “ascending” thrombosis,
IVC aplasia, extensive DVT to achieve a cleaner vein before
embarking on mechanical thrombectomy, or if after debulking
a large amount of thrombus with mechanical thrombectomy
there is still significant residual thrombus.*1°2° Thrombolysis
can be performed using a multi-sidehole standard catheter
or the EKOS catheter that incorporates ultrasound probes to
accelerate fibrin separation. It is essential to accommodate
the entire infusion catheter segment (available in up to 50
cm) within the clot; otherwise, the lytic agent will escape
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through the holes of least resistance into the blood stream.
Contemporary thrombolysis protocols can vary in time
between 6 to 12 hours, and dosage should typically range
between 0.5 to 2 mg/hour. Patients will need to be transferred
to the ICU for monitoring during the dripping and returned
to the interventional suite for termination of the procedure.

Aspiration or mechanical thrombectomy (MT) can be performed
with any of the novel available devices on the market (Figure
2) with which the practitioner feels comfortable. The ultimate
target of a successful thrombus removal is >90% extraction
and provides optimal inflow (through the femoral and deep
femoral veins) to the iliac segment (Figure 3). This will
minimize the risk of early re-thrombosis or later PTS.2>28

Following thrombectomy, IVUS can be used to determine the
completeness of thrombectomy and the need to place a stent,
its diameter, and its length. IVUS has been shown in multiple
studies to be superior for accurate lesion identification

AngioJet system - Zelante catheter

Indigo system - CAT 12 catheter

Aspirex system

Vol 31 1 No.4 | 2024

compared with plain venography, and its use improves long-
term patency.?®

Venous stenting

Several dedicated venous stents are available. Sufficient
stenting of persistent lesions (chronic obstruction, residual
thrombus, external compression) after thrombus removal
seems to be a critical component of a clinically successful
procedure.

Accumulating experience favors stenting, most likely
exceeding 50% of intervened patients. The rationale is to
treat the underlying DVT precipitating factor (typically aniliac
vein compression—May Thurner lesion) or cover thrombotic-
collagenous material that creates a significant stenosis
(>50% IVUS area reduction, frequently corresponding to
stenosis >70% of the diameter).3%33 Note, however, that

JETi Thrombectomy system

Coring element

ClotTriever system

AngioVac system

Figure 2. Contemporary mechanical thrombectomy devices: Angiolet (Boston Scientific Corporation), ClotTriever (Inari
Medical), JETi (Abbott), Aspirex (BD Medical), Indigo CAT 12 (Penumbra), AngioVac (AngioDynamics).
Reprinted by permission from reference 9: Avgerinos and Jalaie. Phlebolymphology. 2023;30(3):118-124.
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DVT itself causes inflammation, and
along with the catheter manipulations,
they can cause luminal stenosis that
will eventually resolve, thus stents
can be spared.3* IVUS and appropriate
expertise in the interpretation of the
images will better guide the need for
stent placement.?®

When a stent will be deployed it needs
to provide an adequate, well-expanded
conduit and ensure good inflow and
outflow. Consequently, in many cases,
it may be necessary to stent from
the iliocaval confluence down to the
common femoral vein. Care should
be taken to prevent jailing of the
contralateral commoniiliac vein as well
as jailing of the deep femoral vein when
extending distally. The common iliac
vein is typically stented with a 14- to
16-mm stent, and the external iliac/
common femoral veins with a 12- to
14-mm stent. The length of the iliac
stent should also be long enough (=8
cm) to anchor at the external iliac
segment, preventing migration and
avoiding an acute angulated landing at
the iliosacral curvature (Figure 4).3>3°

Iliofemoral deep venous thrombosis following endovascular aneurysm repair and heparin-induced
thrombocytopenia. Mechanical thrombectomy using the ClotTriever device (Inari). No stent was required.

Venovo (BD Medical) stent placement after thrombectomy. A) Appropriate diameter of 16 mm, but short with a risk
of migration; B) appropriate diameter of 16 mm and length of 120 mm; C) iliac vein compression after thrombectomy and
before stenting as seen in intravascular ultrasound; D) well-expanded stent as seen in intravascular ultrasound.
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Perioperative care and surveillance

The patient should remain on bed rest for 2 to 4 hours to allow
for hemostasis; the index leg needs to be tightly wrapped;
and after hospital discharge, thigh-high compression at 20 to
30 mm Hg should be encouraged for at least 1 month or until
the swelling completely resolves. The patient should also be
encouraged to drink plenty of fluids in order to minimize the
effects of hemoglobinuria. Within 6 to 8 hours, the patient
should be encouraged to ambulate.

Before discharge, a duplex ultrasound can identify early
failures and need for reintervention. The patient should be
discharged with a defined plan for anticoagulant therapy

that is consistent with their risk of recurrence. For patients
who received a stent, before initiating oral anticoagulation,
low-molecular-weight heparin for 2 to 6 weeks is preferred
owing to its anti-inflammatory effects. An antiplatelet agent
for 6 months or indefinitely depending on the patient’s risk
profile can be considered. Appropriate referral to hematology
is warranted in patients with an unprovoked DVT or possible
thrombophilia. A follow-up office visit is recommended at 2
to 4 weeks, at 3, 6, and 12 months, and annually thereafter
with duplex ultrasound.*®4! Cross-sectional imaging can be
needed on occasion in complex iliocaval reconstructions to
evaluate patency.

Conclusions

Contemporary catheter interventions for symptomatic
patients with acute iliofemoral DVT are generally safe and
do not require prolonged hospitalization. As DVT rates are
rising, awareness of these novel treatments and appropriate
technical expertise within a multidisciplinary team can
guarantee optimal results and ultimately a better QOL for
our patients. ©

CORRESPONDING AUTHOR
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ABSTRACT

Residual edema is often found after venous interventions. Although
several reports mention residual edema, it has not been studied
thoroughly and is frequently underreported. There are many reasons
for which residual edema occurs and why it is often not emphasized. Such
edema is obvious after the intervention, and it can worsen with time.
One important reason is the treatment itself that can be inadequate,
incomplete, or even inappropriate. Continuity of care, addressing
remaining disease, and using compression and medication to reduce
inflammation and edema play an important role too. Venous disease
may have been long-standing, leading to phlebolymphedema, which is
not fully reversible as the lymphatic vessels are permanently damaged.
Systemic conditions that are associated with edema are also responsible.
Furthermore, patient factors such as lack of physical activity, obesity, and
musculoskeletal issues limiting mobility and impairing the muscle pump
function contribute as well. Use of different types of medications that are
responsible for causing edema should also be considered. The coexistence
of lymphedema and lipedema with venous disease can explain the limited
response of venous interventions. In a good number of patients, there
is idiopathic edema that can be unrelated to venous disease. A good
evaluation should be performed, and the practitioners should set the right
expectations for patients treated for chronic venous disease.

Keywords

(inadequate treatment) (inappropriate treatment)

(musculoskeletal issues) Cnew disease) Cobesity) Cphysicalactivity)
(residual edema) (systemic conditions) (venous interventions)

119



Residual edema after venous interventions

Introduction

The various treatments for edema in patients with chronic
venous insufficiency (CVI) focus mostly on the venous
system for resolution. However, residual edema is often
found after venous interventions. Although several reports
mention residual edema, it has not been studied thoroughly
and is frequently underreported. It is important to delve
into factors that may contribute to residual edema after
venous interventions that may in turn lead to better patient
outcomes. CVI has been recognized as a leading cause of
secondary lymphedema.! This is significant, as even after
appropriately treating the venous disease, unabated venous
hypertension can cause permanent lymphatic impairment,
yielding residual edema.?* Edema has different causes and
clinical presentations. It may sometimes regress but in
general if there is chronic cause it usually gets worse over
time. Even in patients that are properly selected to undergo
venous interventions the multitude of causes for edema
that coexist with venous disease can make it harder to
treat. These are very common, such as obesity, restricted
mobility, lymphedema, lipedema, systemic organ failure,

vein disease that has not been addressed and of course
idiopathic edema where a cause cannot be identified.

CVlis a complex condition characterized by impaired venous
return, leading to a spectrum of clinical manifestations.
It includes CEAP (clinical-etiological-anatomical-
pathophysiological classification) classes from C3 to C6.*
Consequently, when treating such patients, it is crucial to
reduce, and ideally eliminate, the edema.

Although addressing the underlying venous hypertension
often leads to improvements in venous-related symptoms,
such as claudication and venous ulcers, a notable proportion
of patients with CVI may continue to experience persistent
swelling. This ongoing edema may indicate the presence of
untreated lower-extremity dysfunction. There are several
factors associated with residual edema after venous
interventions. This paper analyzes when and why residual
edema occurs after venous interventions.

Clinical vignette

A 74-year-old female patient presented to our institution
with symptomatic varicose veins in her right lower limb; they
had been present over the previous 40 years.

Her past medical history included hypertension and
hyperlipidemia, both of which were well controlled with
medication. She had a body mass index (BMI) of 27, was
a nonsmoker and had a maternal history of varicose
veins. She had 3 children through normal pregnancies and
deliveries. Varicose veins became gradually worse after
the pregnancies. She developed discoloration about 10
years ago.

Her symptoms included swelling, itching, heaviness, skin
discoloration, and pain, particularly after prolonged standing.
The symptoms were most severe at the end of the day
when the veins were most enlarged (Figure 1). The left
lower limb also had varicose veins, though they were only
mildly symptomatic. Her only treatment to date had been
compression therapy, though she had not been adherent
to this treatment.

The patient came to the clinic because of a bleeding varicosity
in the medial malleolus (Figure 2). Discoloration was seen,
particularly in the medial aspect of the limb extending from
the foot to the upper calf. On palpation, the area in the lower
calf and medial malleolus was hard, indicating chronic fibrosis.
Clinical examination revealed equal thigh diameters, but
the right calf and ankle were 3 ¢cm larger in circumference
compared with the left.
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Figure 1. Large viscosities present in calf.



An ultrasound was performed, and the results are depicted
in Figures 3 and 4. Ultrasound images from the great
saphenous vein (GSV) and subcutaneous tissues are shown
in Figure 3. The distribution and extent of reflux is depicted
in Figure 4.

She underwent treatment with thermal ablation of the
GSV and multiple phlebectomies to address the affected
tributaries. The areas of skin damage were subsequently
treated with ultrasound-guided foam sclerotherapy (UGFS).

She required additional treatment for the tributaries at 8 and
17 months. At a follow-up 2 years after the initial treatment,
she reported symptomatic improvement, and the edema in
her right limb was reduced. Before treatment, the right calf
and ankle were 3 c¢m larger than the left in circumference.
After the treatment, the right calf was 1.5 cm and the ankle
was 2 cm larger than the left. Like many patients treated for
CVI, our patient also has residual edema, despite receiving
the appropriate care.

R GSV MC . == . R. GSV HY  TRBS

B

Ultrasound images of the great saphenous vein (GSV) and subcutaneous tissues. A) Enlarged
GSV diameter in the upper cuff measuring 8.6 mm. The subcutaneous tissues have normal echotexture
at this level. Reflux is shown in a GSV tributary at the medial malleolus. D) GSV in the distal calf
was enlarged measuring 4.7 mm. The echotexture of the subcutaneous tissues here is abnormal,
showing dense fibrosis. E) Magnified view of the subcutaneous tissues showing dense fibrous tissue
and pockets of fat.
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SSV and deep veins were normal.
IVC and iliac veins were patent.

Lower-limb edema is common and has a wide range of
possible causes. This often makes diagnosis challenging,
particularly when multiple etiologies coexist. On initial
evaluation, a thorough medical history should be taken,
along with an assessment for systemic diseases. The laterality
of symptoms can aid diagnosis. Unilateral symptoms may
suggest causes such as thrombosis, venous insufficiency, or
venous and lymphatic obstruction, while bilateral symptoms
are more likely to indicate systemic conditions such as heart
failure, renal or hepatic disease, thyroid disorders, or sleep
apnea.>®

A thorough review of medications is necessary to identify
potential contributors such as antihypertensives (in particular
calcium channel blockers), corticosteroids, nonsteroidal
anti-inflammatory drugs (NSAIDs), hormonal therapy, and
chemotherapy. The mechanism often involves retention of
salt and water with increased capillary hydrostatic pressure
or volume depletion seen with diuretics, which stimulates
the renin-angiotensin system.®

Patients with persistent edema after venous interventions
may have underlying venous etiologies related to reflux,
obstruction, or both.

Residual edema after treating reflux disease may result from
ineffective, incomplete, or even inappropriate treatments.
In patients for whom conservative care of reflux disease
is unsatisfactory, endovenous ablation therapies are
recommended. Shutze et al, found that 75.8% of patients
experienced a reduction in or resolution of swelling after
endovenous laser ablation (EVLA) for saphenous vein reflux.’

122

CEAP (clinical-etiological-
anatomical-pathophysiological)
classification, and duplex ultrasound
findings. Red color indicates the vein
segments with reflux. Blue color
represents normal veins. The GSV
diameter ranged between 4.7 mm
and 8.6 mm. The GSV at the knee
was found to be aplastic (white
color). There was long duration of
reflux in all vein segments exceeding
5 seconds. The deep veins in the
abdomen, pelvis, and lower limb were

normal.
IVC: inferior vena cava; SSV:
small saphenous vein.

Furthermore, a thorough physical examination should be
performed. Assessment of the distribution, extent and
severity of the swelling, including ankle, calf, and thigh
circumferences, using a standardized method to monitor
treatment response, is important. The time of onset and
duration is also significant. It is necessary to separate recent
onset from chronic swelling and determine their causes. For
example, recent-onset swelling is often due to deep venous
thrombosis (DVT), whereas postthrombotic changes would
be responsible for chronic swelling.

Examination of the skin of the lower extremities can help
identify the underlying cause of the edema. Indicators of venous
insufficiency include varicose veins, hyperpigmentation,
eczema, atrophy blanche, lipodermatosclerosis, and ulcers.
Thin, shiny skin with bilateral edema and pretibial myxedema
may indicate endocrine disorders. Obesity can also cause
bilateral swelling with skin changes similar to venous
insufficiency, even without venous disease.® The causes are
discussed below.

Additionally, some patients may not report resolution of
edema immediately after the intervention, but report a
gradual reduction in swelling over time. Studies have shown
that this improvement could continue for up to 2 years post
treatment.®** However, Proebstle et al demonstrated that
when followed-up for up to 4 years, some patients begin to
show worsening of symptoms.*?

A possible explanation for the residual edema could be the
presence of deep venous reflux as shown by Puggioni et al.*?
Another reason for residual edema is incomplete treatment



of saphenous tributaries, accessory, and nonsaphenous
veins. For example, if the reflux involves the anterior
accessory saphenous vein (ASV) instead of or in addition
to the GSV, then performing laser ablation to the GSV may
be inadequate.®* Moreover, failure to identify central
obstruction or postthrombotic vein disease, is a common
cause for residual edema even when reflux is eliminated in
all the superficial veins. In such cases, wrong expectations
may be set for the patient.* Recanalized vein segments
with reflux may also be responsible for the residual edema.
Therefore, evaluation of patients for suspected vein disease
both in the limbs and suprainguinal veins is warranted as
often can be treated. Additionally, development of new
disease may worsen existing edema.®

When treating patients with venous obstruction, common
pitfalls resulting in residual edema include inappropriate
selection of patients, incomplete treatment, failure to
identify anatomical variants, and recurrence of disease. In
patients with inferior vena cava (IVC) or iliac vein obstruction,
the primary treatment strategy focuses on treating the
obstruction. This intervention is targeted in patients for

Although the treatment of underlying venous hypertension
can lead to the alleviation of venous-related symptoms, such
as claudication and venous ulcers, a considerable proportion
of patients may experience residual edema, indicative of
possible untreated lymphatic disease.*®

Increased hydrostatic venous pressure results in the
accumulation of fluid in the interstitial tissue that relies on
lymphatics for drainage. Under normal conditions, the lymphatic
vessels manage this fluid by maintaining higher interstitial
pressure, compared with luminal pressure, facilitating drainage.
Edema occurs when the accumulation of fluid surpasses the
lymphatic system’s drainage capacity.*?°In early stages, the
edema can be reversible. However, when these conditions
persist over time, as in CVI, irreversible lymph vessel damage
may ensue. This condition is known as phlebolymphedema
and is common in patients with long-standing CVI.

Previous reviews have demonstrated that up to 35% of
patients with lower-extremity edema continue to experience
residual persistent edema after venous stent placement.

Obesity is increasingly recognized as a significant risk
factor for lymphedema, as it can lead to damage of the
lymphatic vasculature and impair lymphatic function.?? The

whom the edema is symptomatic, impacting their quality
of life, and who do not effectively respond to conservative
management. Anomalies of the IVC and its tributaries is
reported to affect 0.3% to 10.14% of the population. Patients
with IVC hypoplasia and aplasia are frequently associated
with lower-limb edema. Such patients often develop DVT
at a young age, which is an additional factor for edema.
Through awareness and detection of such anomalies,
one can alter treatment strategies to better manage the
patient.!® Patients with nonthrombotic obstruction often have
positional iliac vein stenosis, and stenting of these patients
is inappropriate.t®” Other cases of inappropriate treatment
include placing stents in patients with primary lymphedema
or in patients with systemic causes of edema such as heart
failure. Furthermore, patients with poor inflow may not
respond well when treated with stents, resulting in high
failure rates. Even if central vein obstruction is appropriately
treated, edema may persist due to chronic postthrombotic
changes in the infrainguinal veins. It should be noted that
errors in diagnosis and treatment strategies are common
and thus the patients need to be carefully reevaluated to
treat all the underlying causes.

The implementation of lymphedema-specific treatment
in these patients demonstrated significant benefits with
improvement of symptoms and a decrease in lymphedema-
associated complications.'®?! Other studies observed that
a delay in initiating lymphedema treatment after venous
intervention suggested underrecognition of coexisting
lymphedema and may explain the limited response of venous
interventions.!®

Lymphedema management should be considered for
patients with residual edema that persists despite adequate
venous therapy, particularly when accounting for other
comorbidities. Further research is needed to determine the
optimal treatment approach for patients with CVI-associated
lymphedema (CVI-LED).

On some occasions, patients with primary lymphedema may
have varicose veins. When the latter is treated, residual
edema is present due to the former pathology.

mechanisms behind this impairment include an increase
in inflammatory cells around lymphatic vessels, elevated
levels of T cells, and higher nitric oxide synthase activity.??



An increasing BMI is associated with a higher risk of
developing lymphedema. Research suggests that there
may be a specific threshold of BMI beyond which lymphatic
dysfunction in the lower extremities becomes more
prevalent.?*

In a large-cohort study completed by van Rij et al, CVI was
more severe in the obese, and ulcer disease was more
frequent. In their smaller study group, weight correlated
positively with the diameter of the femoral vein, ambulatory
venous pressure, venous filling index, and calf pump ejection
volume.?> All of these would additionally contribute to the
presentation of edema.

Immobility and gait disturbances can contribute to lower-limb
edema. A sedentary lifestyle, where the lower limbs remain
stationary for extended periods without active movement,
can lead to venous stasis.?’” Anatomical problems affecting the
calf muscle pump can further increase venous hypertension.
Dysfunction of the calf muscle pump is a recognized factor
in CVI. Back et al?® and Williams et al?° found that limbs
affected by CVI exhibit significantly reduced ankle range of
motion (ROM), reduced calf muscle ejection fraction, and an
increased venous filling index. This becomes more pronounced
as CVl severity progresses. The increased swelling along with
valvular incompetence, which result in reduced plantar flexion
and dorsiflexion, are linked to impaired calf muscle pump
function in CVI-affected limbs.?82°

Several mechanisms have been proposed to explain the
development of lower-limb edema following intervention. Post-
operative care is crucial in reducing complications, including
edema, and may even prevent the onset of new edema.

Graduated compression is universally recommended for both
surgical and nonsurgical treatment of venous pathologies.!
Most guidelines recommend posttreatment compression after
venous interventions, such as high ligation and stripping,
endovenous thermal ablation, and sclerotherapy. Weiss et al
showed a decrease in the incidence of side effects including
bruising, telangiectatic matting, hyperpigmentation,
ulceration, and edema after sclerotherapy.??** The degree
and type of compression used have also been discussed as
possible causes of persistent edema.
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Thisis also evident in the outcomes of chronic venous disease
(CVD) treatments. Research indicates that a progressive
increase in BMI adversely affects treatment outcomes for CVD.
Deol et al, found that outcomes, as measured by the revised
venous clinical severity score (rVCSS) and CEAP classification
(both of which assess edema), deteriorate significantly when
BMI exceeds 35, and are markedly poor with a BMI above 46.
The venous interventions in that study included endovenous
thermal ablation (TA), phlebectomy, or UGFS.2

Consequently, weight loss strategies are often recommended
as a preliminary approach before pursuing other treatment
options.2®

Additionally, static foot disorders (SFD) can be an important
risk factor that adversely affects CVI and edema. When the
sole of the foot contacts the ground, the lateral plantar veins
are emptied, returning blood up into the posterior tibial
veins. Uhl et al, showed a significant relation between the
severity of CVl and patients with SFD such as hollow and flat
feet, highlighting the role of the foot venous pump which is
crucial in patients with edema.?®

Diagnostic investigations are often limited, and the condition
is typically diagnosed by exclusion after ruling out anatomical
venous issues.

However, the optimal duration of compression therapy
remains unclear. As venous interventions have become
increasingly minimally invasive, the expected side effects
have decreased, making the need for prolonged compression
less certain. Nonetheless, studies suggest that compression
therapy still provides benefits during the first week after
most interventions.3*

Overall, adherence to postoperative instructions—such
as the use of compression stockings, leg elevation when
feasible, participating in postoperative exercise programs,
and adhering to antithrombotic therapy when appropriate—
contributes to the management of edema.
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Conclusion

Residual edema is often found after venous interventions.
The diagnosis and evaluation of lower-extremity swelling
require a comprehensive approach including a thorough
patient history, physical examination, laboratory tests,
and imaging workup. It is essential to employ efficient and
accurate strategies to diagnose its underlying cause(s) and
provide evidence-based treatment recommendations. This
in turn may reduce the incidence of residual edema after
an intervention.

It is vital to have open discussions with patients regarding
the potential outcomes of CVD treatments. As discussed,
the reason for residual edema is often multifactorial and
it can be difficult to cure by treating only one underlying
cause. Clinicians should set realistic expectations for patients
undergoing such treatments.
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ABSTRACT

Chronic venous disease (CVD) signs and symptoms include heaviness, aching,
swelling, throbbing, and itching (HASTI). Advanced stages of CVD include
swelling, hyperpigmentation, and venous ulcer. Treatment improves most
of the signs and symptoms including healing of venous ulcers. Resolution of
swelling is often not achieved and can be due to a variety of reasons. After
venous intervention, inconsistent rates of reduction in swelling can be due
to misdiagnosis, persistent venous disease, and burnout of the lymphatic
system. Patients require comprehensive evaluation to identify potential
treatment options. Failure to identify other causes of swelling after venous
intervention should prioritize lymphatic health using conservative therapies
like compression, exercise, and, potentially, venoactive drugs. The addition of
lymphedema management techniques such as manual lymphatic drainage
and intermittent pneumatic compression are recommended. Further
research is needed to clarify the factors influencing swelling resolution,
optimize treatment strategies, and establish evidence-based guidelines
for post-intervention care, ultimately improving patient outcomes and
quality of life.
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Chronic venous disease (CVD) is caused by reflux or
obstruction in the superficial or deep venous system, resulting
in venous hypertension. In advanced stages (chronic venous
insufficiency [CVI]), the pathology may cause lower-extremity
edema, lipodermatosclerosis, and ulceration. Conservative
treatment of CVD includes compression therapy, weight
loss, exercise, and venotonic drugs. Persistent symptoms
despite conservative therapy may lead to treatment of the
underlying venous pathology.

Patients who present with disease of CEAP clinical score 3 (based
on the clinical-etiological-anatomical-pathophysiological

Venous interventions are considered safe and have been
shown to overall significantly improve clinical symptoms
and quality of life.r There are limited data available on
improvement of edema after venous intervention. Most papers
that report on results of treatment for clinical symptoms of
CVD include patients with disease graded as CEAP C2-C6, with
the majority being CEAP C2. Improvement in edema in these
studies is usually not a primary end point and not reported in
an objective manner, therefore not well documented.

In evaluating outcomes after endovenous ablation in patients
with leg swelling, Shutze et al? identified CEAP C3 patients in
a database of 1634 limbs treated with endovenous ablation.
There were 528 limbs that were treated for edema with an
average follow-up of 1494 days (range, 562-2795 days).
Patients were surveyed on the amount of edema (current
and immediately post procedure), the use of compression
stockings, and current satisfaction with the procedure. In
this group, 40% of patients had residual swelling after
endovenous ablation.? Korany et al® retrospectively reviewed
80 patients with edema and combined those with superficial
reflux and segmental deep venous reflux who underwent
endovenous ablation. On follow-up, all patients had no signs
of residual superficial reflux, whereas deep venous segment
reflux was corrected in 36 (45%) patients after treating the
superficial reflux. Edema improved in 45%, whereas 55%
showed no improvement after treatment. Similar results
were seen at 3, 6, and 12 months. Adherence to compression
stocking therapy was high up to 6 months postoperatively, at
which point adherence began to drop.? This study suggests
that patients with combined superficial and deep reflux may
have a higher failure rate in resolving their edema even with
use of compression therapy.
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classification system) are often challenging, as resolution of
their swelling is not always achieved after venous intervention.
This can occur because of failure to identify the underlying
cause of swelling, failure to carry out complete treatment of
the venous pathology, a multifactor origin of the swelling,
or a compromised lymphatic system due to overwhelm by
long-standing venous hypertension.

Patients who have residual edema after venous interventions
require reevaluation of the causes of leg swelling, careful
investigation for residual or undiagnosed superficial or deep
disease, and treatment of their lymphatic system.

In patients with iliac vein obstruction, percutaneous venous
stenting has been reported to reduce edema, although
not significantly. Neglén et al* reported on 982 chronic
nonmalignant obstructive lesions of the iliac vein that were
stented. There was no improvement in swelling in 38% of the
patients, 30% had partial relief, and only 32% had complete
relief of swelling.* This group of patients with long-standing
disease and high venous hypertension due to venous outflow
obstruction seem to have the lowest improvement in swelling
after intervention, with 68% having residual edema.

Given the poor results for improvement in swelling after
venous interventions, it is paramount to discuss patient
expectations prior to treatment. Patients with CVD may
present with many clinical symptoms, and those who have
a main clinical concern about swelling need to understand
that improvement in swelling may or may not occur and
that, in some instances, they may have no improvement.
The severity, location, and duration of venous disease
seem to have an impact on improvement in edema after
intervention.?* This may relate to burnout of the lymphatic
system over time and its inability to recover even after the
venous hypertension is addressed. If that is the case, early
intervention in CEAP C3 patients may result in improvement
in resolution of symptoms.

Potential reasons for residual leg swelling after venous
interventions was nicely reviewed in a previous article in this
issue and include residual venous disease in the superficial
or deep veins, undiagnosed disease in the superficial or deep
veins, nonvenous causes, and dysfunction of the lymphatics.
A comprehensive evaluation of these patients is required to
offer proper treatment.



The first step in the evaluation of a patient with persistent
swelling is to start from the beginning and do a complete
history, physical, and evaluation. Whereas venous disease
is a common cause of edema, the differential diagnoses are
broad and may be multifactorial.® Below are potential causes
of swelling and treatment approaches for each.

Systemic causes. Edema can be caused by systemic causes
(eg, heart failure, cirrhosis, renal failure, and endocrine
disorders). In this case, patients will have bilateral swelling,
although rarely they may present with unilateral edema.
Evaluation and treatment of systemic causes is critical in
these patients to improve their edema. More often than
not, the above conditions can be optimized but not cured.
Therefore, some degree of edema will most often be present.

Medications. Medications are one of the most common
causes of swelling, and such cases typically also present
with bilateral edema. All patients with leg swelling should
have their medications reviewed, looking for drugs that can
cause leg swelling (eg, calcium channel blockers, nonsteroidal
anti-inflammatory drugs [NSAIDs], and oral hypoglycemic
agents). Discontinuation of such medications will improve
their swelling.

Musculoskeletal causes. Immobility and gait disturbances
can contribute to lower-limb edema. A sedentary lifestyle,
where the lower limbs remain stationary for extended periods
without active movement, can also contribute. Additionally,
static foot disorders can be an important risk factor that
adversely affects edema. Patients should be encouraged to
walk, exercise, and undergo physical therapy, all of which
help improve calf muscle pump function, enhance venous
and lymphatic flow, and reduce edema.

Effective postoperative management is crucial for addressing
residual edema and optimizing patient comfort after venous
interventions. In CVD patients who present with edema
secondary to venous hypertension, treatment may or may
not improve the edema. If CVD is the inherent cause of edema,
early treatment of the venous pathology may improve the
edema. However, if chronic venous hypertension is long-
standing and damages the lymphatics, the edema may be
irreversible. Patients with residual edema should be offered
treatment of their lymphatics.

Patients with persistent swelling should be offered
lymphedema treatment that includes lifestyle modifications
and medical interventions. This is known as complete
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Obesity. One of the major causes of leg swelling is obesity.
Patients present with signs and symptoms of venous disease
and bilateral swelling. They also tend to present with more
advanced stages of venous disease.® This is due to underlying
central venous obstructions from the high intra-abdominal
pressure. Patients should be encouraged to follow a healthy
diet, lose weight, and exercise. In cases of morbid obesity,
patients may be candidates for medical or surgical weight
loss interventions.

Venous disease. When the above potential causes of leg
swelling have been excluded, detailed venous imaging
should be done. If swelling after the intervention worsens,
ultrasound should be done to evaluate for postoperative deep
venous thrombosis. Imaging should also evaluate for residual
untreated disease, new venous disease, or unrecognized
deep venous disease.”® Not all CEAP C3 patients with
superficial disease undergo deep venous imaging, and a
proximal obstruction may have been missed. Treatment of
residual superficial venous disease or treatment of proximal
obstruction can help improve residual swelling. Residual and
recurrent vein disease are fairly common; thus, treatment of
all possible pathology will further reduce edema. Patients with
deep infrainguinal reflux or obstruction do not have many
treatment options. However, they should be encouraged to
be physically active, exercise, and wear elastic compression
stockings.

Pharmacological interventions, such as venotonic drugs,
may also be considered as part of the comprehensive
management strategy. There are several studies that have
shown venotonic drugs to improve signs and symptoms of
venous disease and specifically to improve leg edema and
circumference.1012

decongestive therapy, and it all starts with patient education.
Patients are encouraged to elevate their legs and engage in
regular leg exercises to promote calf muscle pump function.
Maintaining a healthy diet and managing weight are crucial,
as is promoting physical activity.

Compression therapy is a cornerstone in the management of
these patients. Daytime compression therapy for lymphedema
management typically involves custom-fitted or over-the-
counter compression garments, wrap devices, or bandaging,
with a preference for flat knit materials. For patients with stage
2 or 3 lymphedema, nighttime compression garments are also
recommended. Manual lymphatic drainage (MLD) should
be considered in case of advanced swelling, with transition



to self-MLD and intermittent pneumatic compression (IPC)
devices, shown to significantly improve quality of life, reduce
swelling, and complications.’>**

A recent Delphi consensus on the management of
lymphedema strongly supports the use of compression

Residual edema following venous interventions

garments, with 89% agreeing that regular use reduces
disease progression; 70.2% agree that MLD is a mandatory
component of patient care; and 92% recommend IPC for
lymphedema patients.!® In summary, with persistent edema
after venous interventions, treatment should focus on the
lymphatic system.

Conclusion

Improvement in swelling after venous interventions varies
in the literature. This can be due to misdiagnosis, residual
venous disease, or failure of the lymphatic system. Evaluation
for other causes of swelling or treatment of residual
venous disease is important. If swelling persists or no other
causes are identified, treatment of the lymphatic system
is necessary. Addressing patients’ expectations ahead of
venous interventions for leg swelling is critical given that
swelling may persist in 40% to 70% of patients. ©
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ABSTRACT

Chronic venous obstruction (CVO) is a debilitating condition affecting
millions of individuals, leading to significant morbidity and reduced quality
of life. This review aims to explore innovative strategies and evidence-
based approaches to enhance the management and long-term outcomes
of patients with CVO. Accurate diagnosis and assessment of CVO severity
is crucial for guiding appropriate treatment. Noninvasive techniques like
duplex ultrasonography, computed tomography (CT) venography, and
magnetic resonance (MR) venography can provide detailed information
about the venous system. Invasive venography remains the gold standard
for evaluating the extent and severity of venous obstruction. Conventional
conservative treatments, such as compression therapy, play a crucial role in
CVO management. Compression stockings can improve venous return, reduce
edema, and alleviate symptoms. Compression therapy has also been shown
to enhance the effectiveness of other interventions, such as endovascular
procedures. Emerging treatment modalities, including endovascular venous
reconstruction and adjunct surgical endophlebectomy, offer promising
alternatives for patients with CVO. Endovascular techniques, such as stenting
and angioplasty, can effectively restore venous patency and improve clinical
outcomes. Surgical endophlebectomy may be considered in complex cases
where endovascular options are limited. Multidisciplinary care, involving
vascular specialists, wound care experts, and physical therapists, is essential
for optimizing patient outcomes. Ongoing research and clinical trials are
further exploring innovative strategies to improve the management and
long-term prognosis of individuals with CVO.
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Chronic venous obstruction (CVO) is a debilitating condition
that affects millions of individuals worldwide, often leading
to pain, swelling, venous claudication, and ulceration and
therefore significant morbidity and reduced quality of
life.! CVO represents a significant public health concern,
affecting a substantial portion of the population. Whereas
precise prevalence rates vary depending on the population
studied and the diagnostic criteria used, estimates suggest
that chronic venous insufficiency, a broader category
encompassing CVO, affects approximately 20 to 25 million
adults in the United States alone.? The incidence of CVO
rises with age, and risk factors include family history,
female gender, obesity, pregnancy, prolonged standing,
and a history of deep venous thrombosis.® The impact
of CVO extends beyond physical symptoms, significantly
affecting patients’ quality of life. The chronic pain, swelling,
and limitations in mobility can hinder daily activities, work
productivity, and social interactions. Moreover, venous ulcers
are challenging to treat and can lead to infections, cellulitis,

Accurate diagnosis and assessment of CVO severity are
crucial for guiding appropriate treatment strategies and
improving the clinical outcomes. Various diagnostic tools are
available, each with unique strengths and limitations. Duplex
ultrasonography is a widely used noninvasive technique that
can assess venous patency, reflux, and obstruction, with a
reported sensitivity and specificity of 90% to 95%. According
to European guidelines, duplex ultrasound should be the first-
line diagnostic modality for evaluating CVO due to its high
accuracy, availability, and noninvasive nature.® Computed
tomography (CT) venography and magnetic resonance (MR)

and a significant decline in functional status. Patients with
CVO often experience emotional distress, social isolation, and
a reduced overall sense of well-being.*

The management of CVO requires a comprehensive approach
that addresses both the underlying venous obstruction and
the associated symptoms. Treatment options can be broadly
categorized into conservative measures, such as compression
therapy, wound care, and lifestyle modification, such as
exercise and weight loss, and more invasive interventions,
including endovascular venous reconstruction and in rare
cases, adjunct surgical endophlebectomy.®

Despite the availability of various treatment modalities,
improving clinical outcomes in these patients remains a
challenging task for health care professionals. This review
aims to explore innovative strategies and evidence-based
approaches to enhance the management and long-term
outcomes of patients with chronic venous obstruction.

venography are advanced imaging techniques that can
provide detailed anatomical information about the venous
system, with sensitivities and specificities ranging from 80%
10 95%. The 2022 European guidelines by De Maeseneer et al
recommend considering CT venography and MR venography
when additional anatomical information is needed, such as
in complex cases or for treatment planning (Figure 1).57

Invasive techniques, such as venography, remain the gold
standard for evaluating the extent and severity of venous
obstruction, with a sensitivity and specificity approaching

“"“BEEP_FEMORAL VEIN
SYNECHIA

Multimodal imaging of chronic venous obstruction (CVO).
Magnetic resonance venography (MRV) highlighting bilateral CVO. Yellow arrows indicate the presence of postthrombotic
synechiae in the common femoral veins. Red brackets show the extensive collaterals developed due to the bilateral CVO.
Duplex ultrasound displaying postthrombotic synechiae within the deep femoral vein in a patient with CVO extending below

the inguinal ligament.

Intravascular ultrasound (IVUS) of common femoral vein following the recanalization. The yellow

dot marks the position of the IVUS catheter, and the red arrow points to the postthrombotic synechiae inside the vein.



100%. The choice of diagnostic modality should be based
on clinical presentation, resource availability, and health care
provider expertise.

Clinical venous and Villalta scores are key tools for assessing
CVO severity. The venous clinical severity score (VCSS) focuses
on obstruction and reflux, whereas the Villalta score evaluates
postthrombotic syndrome (PTS) symptoms. A Villalta score of
10 to 14 signifies moderate PTS, and 15 or higher indicates
severe PTS. These scores, correlating with obstruction extent,

Compression therapy

Compression therapy is a well-established and crucial
component in the management of CVO. Compression stockings
apply external pressure on the lower extremities, which helps
improve venous return, reduce edema, and alleviate symptoms
like pain and heaviness. Studies have demonstrated that the
use of compression stockings can significantly enhance the
clinical outcomes of patients with CVO, including decreasing
the risk of ulcer formation and recurrence. Furthermore,
compression therapy has been shown to enhance the
effectiveness of other interventions, such as endovascular
venous stenting, by facilitating improved venous outflow
and reducing the risk of postprocedural complications.?®
Adhering to long-term compression therapy is essential, as it
can help prevent the progression of the disease and improve
the overall quality of life for patients with CVO.

Wound care and local therapies

Proper wound care is essential for the management of venous
leg ulcers, which often develop as a result of CVO. The primary
goals of wound care are to promote healing, prevent infection,
and address any underlying factors contributing to the ulcer
formation. Strategies for effective wound management
include regular debridement, moisture-retentive dressings,
and the use of advanced therapies like negative pressure
wound therapy and bioengineered skin substitutes.***2
Additionally, local therapies such as intermittent pneumatic
compression and topical medications like pentoxifylline or
aspirin can be used to enhance the healing process and
reduce the risk of recurrence.’®

Anticoagulation and antithrombotic agents

Besides compression therapy, the use of anticoagulation
and antithrombotic medications is a crucial component of
the conservative management of CVO. Anticoagulation,
particularly with vitamin K antagonists or direct oral
anticoagulants (DOACs), has been shown to reduce the risk
of recurrent thrombosis and the development of PTS.14
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guide decisions regarding endovascular venous recanalization
and are useful for evaluating symptoms improvement after
venous recanalization.®

The CEAP classification, ranging from CO (no visible signs)
to C6 (active ulceration), assesses chronic venous disease
severity. Higher classes indicate more advanced disease.
This system comprehensively evaluates clinical, etiological,
anatomical, and pathophysiological aspects, guiding
treatment and monitoring progression.’

According to the 2022 European guidelines by De Maeseneer
et al, DOACs are recommended as the preferred anticoagulant
option for patients with CV0.* DOACs have been found to be
effective in reducing the risk of PTS and are associated with
a lower risk of bleeding than are vitamin K antagonists. The
guidelines suggest using DOACs for at least 6 months to
1 year, with the potential for longer-term anticoagulation
depending on the individual patient’s risk factors and
response to treatment.

In contrast, the evidence supporting the use of antiplatelet
agents in the management of CVO is limited. Whereas
antiplatelet drugs such as aspirin or clopidogrel may have a
role in the prevention of arterial thrombosis, their efficacy
in reducing the risk of PTS or improving clinical outcomes in
patients with CVO has not been conclusively demonstrated.*
The 2022 European guidelines do not recommend the routine
use of antiplatelet agents for the management of CVO as
the potential benefits are outweighed by the risk of bleeding
and other adverse events.®

Exercise and lifestyle modifications

Regular physical activity and healthy lifestyle choices can
provide significant benefits for individuals with CVO.%®
Exercise, such as walking, swimming, or other low-impact
activities, has been shown to alleviate symptoms, reduce
edema, and enhance overall quality of life in this patient
population.5!” Similarly, maintaining a healthy body weight
and adopting an active lifestyle can play a crucial role in
managing the long-term consequences of CV0.?>!® Jayaraj
et al investigated the impact of body mass index (BMI) on
initial presentation and outcomes of endovascular venous
recanalization and stenting in 464 patients with CVO-*° Their
findings suggest that whereas a higher BMI is associated
with more severe venous hypertension symptoms, there
were no significant differences in postprocedural clinical,
stent patency, or quality-of-life—related outcomes between
patients with normal, overweight, and obese BMI.*®



Improving clinical outcomes in chronic venous obstruction

Endovascular interventions for chronic venous

obstruction

Endovascular interventions have emerged as a crucial
component in the management of CVO, offering a minimally
invasive approach to address the underlying anatomical
abnormalities and improve clinical outcomes. Endovascular
venous recanalization, such as angioplasty and stenting, is
recommended for symptomatic patients with iliofemoral
venous outflow obstruction.?%?! The procedure is considered
when conservative treatment options, such as compression
therapy and medication, have proven insufficient in managing
the symptoms of CV0.1%2224 This minimally invasive approach
aims to restore venous patency, improve venous outflow,
and alleviate symptoms associated with CVO (Figure 2).23-2¢
Several studies have demonstrated the effectiveness of
endovascular interventions in improving clinical outcomes,
reducing the risk of ulceration, and enhancing the quality of
life for patients with Cv0.27-2°

Implications of inflow disease on treatment
outcomes

A range of underlying and technical factors influence the
long-term success of endovascular interventions for CVO.
Whereas technical aspects like stent design, material, and
reconstruction technique can be optimized to improve

long-term patency, it is crucial to recognize the impact of
concurrent inflow disease on treatment outcomes.2%2230
The femoral vein and deep femoral vein play a vital role in
inflow, providing the major return of blood from the lower
extremities to the stented tract.?? The quality of inflow
in these veins can be affected by factors such as vessel
diameter, the degree of obstruction, and the extent of the
pathology. Clinical evidence underscores the significance of
inflow quality in determining stent outcomes. Several studies
have investigated the impact of inflow on treatment success,
revealing that patients with better inflow quality tend to
experience more favorable long-term outcomes after stent
implantation.?23!

The International CVO Classification Study Group developed
an inflow grading system (Jalaie classification) to assess the
quality of venous inflow and inform appropriate treatment
strategies.?® This inflow classification is based on preoperative
Doppler ultrasound findings of the abdominal, pelvic, and
lower-extremity veins, which must be confirmed by at least
1 complementary imaging modality such as CT venography
or MR venography to determine the extent of pathology.
Patients are then categorized into one of 5 classification
types according to the anatomical distribution of venous
involvement (Figure 3).3° This classification delineates 5

Figure 2. Phlebographic evaluation before and after stent deployment in left femoroiliac vein occlusion.

A) Initial intraoperative phlebography illustrating the occlusion of the left femoroiliac veins, indicated by

a red bracket. A spontaneous palmar collateral to the right side is highlighted with a yellow arrow. B) Final
phlebography after stent deployment demonstrating an unobstructed washout of contrast through stents
(green bracket). Notably, the previously visible collaterals have vanished, indicating successful alleviation of

the venous obstruction and restoration of normal venous flow.



Jalaie classification of CVO

Y, M

Nonthrombotic iliac vein lesion.
CVO of iliac segments.

CVO of iliofemoral segment above the confluence
of common femoral vein.

CVO of iliofemoral segment extending into one of
the main inflow veins (either the femoral vein or
deep femoral vein) subdivided into 4a and 4b.

Y, %,

CVO of iliofemoral segment involving the
femoral vein.

CVO of iliofemoral segment involving the
deep femoral vein.

CVO of iliofemoral segment involving both
main inflow veins (deep femoral vein and
femoral vein).

Classification system for chronic venous obstruction (CVO) of femoroiliac tract.
This classification delineates 5 distinct categories based on the anatomical location and extent of the obstruction.
: Jalaie et al. Eur J Vasc Endovasc Surg. 2024:51078-5884(24)00873-6. © 2024, The Author(s). Published
by Elsevier B.V. on behalf of European Society for Vascular Surgery.

distinct categories based on the anatomical location and
extent of the obstruction.

The analysis of the CVO classification system revealed
that type 4 and 5 lesions, characterized by compromised
venous inflow, exhibited significantly lower long-term stent
patency rates than type 1 to 3 lesions, even after successful
endovascular recanalization.?%32 Specifically, the 2-year
primary patency rate for endovenous recanalization and
stenting in patients with type 2 CVO was reported to be
85.9%, whereas type 4 and 5 lesions were associated with
substantially poorer outcomes, with primary patency rates
around 50% and 30%, respectively. Additionally, the longer
diseased segment extending below the inguinal ligament

along with obstruction of the common femoral vein (CFV)
in type 3 CVO impedes inflow from the great saphenous
vein and other tributaries, reducing blood drainage into the
CFV. This combination of stent extension below the inguinal
ligament and prolonged CFV obstruction may contribute to
the reduced inflow and decreased stent patency observed
in type 3 CVO compared with type 2.3° Importantly, the
available evidence suggests that the additional involvement
of the inferior vena cava has a relatively minor impact on the
decision-making and outcomes of these interventions.3-3¢
Therefore, a thorough assessment of the venous inflow
quality and appropriate classification of the CVOis crucial for
optimizing patient selection and improving the long-term
outcomes of endovascular interventions for CvV0.?%%°

Intravascular ultrasound (IVUS) imaging of May-Thurner syndrome before and after stent placement.
IVUS before stent implantation illustrates the left common iliac vein (v) being compressed by the overlying right common

iliac artery (a), leading to a narrowed passage.

IVUS after stent implantation: a stent (white dots) has been placed in the

left common iliac vein (v) to relieve the compression by the right common iliac artery (a).
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Therapeutic guidance with intravascular
ultrasound

Intravascular ultrasound (IVUS) has become an indispensable
tool in the management of CVO, playing a crucial role in
both the diagnostic and therapeutic phases of endovascular
venous recanalization and stenting.?” Unlike conventional
venography, which provides a two-dimensional luminal
view, IVUS offers a real-time, cross-sectional visualization
of the venous anatomy.?’” This detailed imaging modality
allows for a comprehensive assessment of the location,
extent, and severity of venous stenosis or occlusion, venous
wall characteristics, and precise identification of external
compression points, such as May-Thurner syndrome, which
may contribute to venous obstruction (Figure 4A).1%38

The use of IVUS during endovascular interventions significantly
enhances procedural accuracy and effectiveness.?® IVUS
guidance is particularly valuable for deciding on the
optimal landing zones and stent sizing, eg, precise stent
length selection based on accurate measurements of the
venous lumen.t® Furthermore, IVUS allows for accurate stent
placement by ensuring optimal stent positioning (Figure 4B),
spanning the entire length of the obstruction and minimizing
the risk of stent malapposition or migration.

Moreover, IVUS enables the evaluation of the postintervention
result, confirming the adequacy of the venous recanalization
and the absence of residual stenosis, stent deformation, or
procedural complications. Studies have demonstrated that
the use of IVUS during endovascular venous recanalization
and stenting is associated with improved clinical outcomes.
IVUS-guided procedures have shown higher primary
and secondary patency rates than venography-guided
interventions.?® The precise stent sizing and placement
facilitated by IVUS minimize the need for reintervention. Last
but not least, patients undergoing IVUS-guided interventions
often experience greater improvement in symptoms, such
as pain, swelling, and ulcer healing.1%2?

Emergence of dedicated stents

Dedicated venous stents offer several advantages over other
stents commonly used for endovascular venous stenting.*4!
These specialized stents are engineered specifically for the
venous system, accounting for the unique anatomical and
physiological characteristics of veins. Unlike stents primarily
designed for the arterial system, dedicated venous stents
exhibit enhanced flexibility and higher radial force, which aids
in accommodating the natural compression and pulsatility
inherent to the venous vasculature. Additionally, venous
stents typically feature a longer length to address the
extensive nature of venous obstructions.*? These design
features contribute to improved conformability, decreased
risk of venous wall injury, and enhanced long-term patency
compared with the off-label use of arterial stents in the
venous system.443

Endophlebectomy for chronic venous
obstruction

For patients with extensive type 4 and 5 CVO characterized
by postthrombotic trabeculation involving the CFV and
extending into the main inflow veins, the management
remains challenging due to the impaired venous inflow.**
In a highly selected subgroup of individuals with type 4b
CVO, endophlebectomy, a specialized surgical intervention,
may be considered. This procedure aims to remove the
obstructive trabeculation from the CFV and the orifice of its
tributaries, particularly the deep femoral vein (Figure 5).4>4¢
When implemented in conjunction with iliac vein stenting,
endophlebectomy can help provide adequate venous inflow
by securing supply from the major side branches of the CFV,
thereby mitigating the risk of early stent thrombosis.®

However, endophlebectomy is associated with a high rate
of complications, such as bleeding and infection, which puts
limits on its use in clinical settings.®

Intraoperative visualization of dissection of synechiae and postendophlebectomy clearance.

Dissected intraluminal synechiae (yellow arrow) and
guidewire in situ indicates successful recanalization.

the cleared vein after endophlebectomy. The presence of the

de Wolf et al. BrJ Surg. 2017;104(6):718-725. Images provided courtesy of H. Jalaie.



Postoperative care focuses on preventing in-stent thrombosis
and ensuring long-term procedural success. Regular follow-
ups are essential to promptly detect and address any in-stent
thrombosis or stenosis.®

Anticoagulation regimens after endovascular
intervention

Adequate anticoagulation is essential after endovascular
treatment for CVO. The procedure can induce a hypercoagulable
state postoperatively, increasing the risk of early in-stent
thrombosis, which is the most common early complication.*’
This underscores the critical importance of providing sufficient
therapeutic anticoagulation both during and immediately after
the procedure.*® Maintaining appropriate anticoagulation in
the initial 6 to 12 months is crucial to prevent thrombotic
complications in the newly recanalized venous segments.
Low-molecular-weight heparins are recommended for the first
2 weeks due to their anti-inflammatory and anticoagulant
properties.*® Subsequently, low-molecular-weight heparins are
often replaced by DOACs. In cases of ineffective anticoagulation
or recurrent thrombosis with DOACs, a switch to vitamin
K antagonists with a target international normalized ratio
between 2.5 and 3.5 is recommended.®*° There is no consensus
regarding the use of antiplatelet therapy yet.>

Compression therapy

Postoperative adjunctive compression therapy, along
with early mobilization, plays a crucial role in maintaining

The management of CVO requires a multifaceted approach,
combining conservative treatments like compression therapy,
anticoagulation, and lifestyle modifications with targeted
endovascular interventions. Endovascular techniques, including
stent placement, play a pivotal role in improving clinical
outcomes by restoring venous patency and enhancing venous
return. Ensuring adequate venous inflow is also essential
for successful endovascular interventions. Furthermore, the
use of IVUS is crucial in defining the appropriate landing
zones for stent placement, optimizing procedural outcomes.
However, these procedures present challenges, and careful
patient selection based on the proposed inflow classification,
tailored anticoagulation regimens, and close postoperative
surveillance are crucial to optimize long-term results. A
comprehensive strategy integrating both conservative and
interventional approaches is essential for achieving optimal
outcomes in patients with CVO.
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early and long-term patency. Patients are advised to use
class 2 open-toe compression stockings for at least 1 year
postoperatively. Additionally, intermittent pneumatic
compression devices may be utilized to support venous
return. Compression therapy helps improve venous return,
reduce edema, and prevent the development of PTS. It is
an essential component of the comprehensive management
approach for patients with CVO, complementing other
interventions such as anticoagulation and endovascular
procedures.55253

Follow-up and surveillance

Close postoperative surveillance with clinical examination
and duplex ultrasound is essential to monitor stent
patency and detect any complications in a timely manner,
as recommended by the 2022 European guidelines on
CV0.* Thrombotic complications tend to occur early in the
postoperative period, making it crucial to act quickly. The
golden period to rescue a thrombosed stent using mechanical
aspiration thrombectomy and thrombolysis is the first 2
weeks. Therefore, according to the guidelines, it is of utmost
importance to perform the first duplex ultrasound control
prior to discharge and within 2 weeks of the recanalization
procedure. Subsequent follow-ups should be scheduled at
6 weeks, 3 months, 6 months, and then annually to ensure
ongoing monitoring and timely intervention if needed, as
guided by the recommendations.>*

Houman Jalaie, MD, PhD
Department of Vascular Surgery,
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Direct oral anticoagulants for treatment of
heparin-induced thrombocytopenia (HIT)

and associated thromboembolism (HITT)

- a systematic review and meta-analysis

George Galyfos, Alexandros Chamzin, Frangiska Sigala, Konstantinos Filis

Vascular Surgery Unit, First Department of Propaedeutic Surgery, National and Kapodistrian University of
Athens (NKUA), Hippocration Hospital, Greece

BACKGROUND/AIM

Heparin-induced thrombocytopenia (HIT) is a medical condition associated with a high risk for thrombotic complications.
The role of direct oral anticoagulants (DOACs) is still emerging, and data are limited considering efficacy and safety among
patients with HIT. The aim of this review is to evaluate current data on DOACs as primary or secondary treatment among
patients with HIT.

METHODS

This is a systematic review utilizing PubMed, SCOPUS, and Embase online databases. Eligible studies were studies published
up to July 2024 evaluating DOACs as primary or secondary treatment among patients with HIT and/or associated thrombosis
(HITT). Primary outcomes that were evaluated included new thrombosis rate (NTR) and new bleeding rate (NBR) during
follow-up.

RESULTS

A total of 45 publications were included (30 case reports, 5 case studies, and 10 cohort studies [n >10 patients]). Regarding
treatment, 19 articles evaluated only rivaroxaban, 8 articles only apixaban, 11 articles only dabigatran, and 7 articles more
than one regimen). A total of 353 patients were included. Overall, 190 patients (53.8%) were given DOAC as primary
treatment whereas 163 patients were given a parenteral treatment first and continued with a DOAC. Mean nadir platelet
count was 63 000/pL. HITT rate was 190/353 (53.8%; 8% had arterial thrombosis). Mean follow-up was 7.6 months. New
thrombosis rate (NTR) was 20/353 (pooled proportion, 0.067 [95% confidence interval [CI], 0.044-0.094]) (30% of new
thrombosis without initial thrombosis), and new bleeding rate (NBR) was 9/353 (pooled proportion, 0.041 [95% Cl, 0.024-
0.0641]). Finally, there was no difference found regarding NTR and NBR among different DOACs.

CONCLUSIONS

DOACs seem to have a satisfying efficacy and safety when given for patients with HIT or HITT, either as primary or secondary
treatment. Outcomes seem to be similar among the different regimens. However, data are still limited, and further investigation
is needed to draw safer conclusions.
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Association of postthrombotic changes with
disease severity in patients presenting with
symptomatic calf vein thrombosis

Spiro Koustas, Nicos Labropoulos

Division of Vascular and Endovascular Surgery, Stony Brook University Hospital, New York, USA

BACKGROUND/AIM
This prospective study was designed to evaluate the natural history of isolated calf deep vein thrombosis (DVT) in relation
to their patterns and distribution.

METHODS

One hundred seventeen limbs in 104 patients, with isolated symptomatic calf vein thrombosis were included in the study.
These were objectively diagnosed with ultrasound. The distribution and extent of the initial DVT was recorded in detail.
Patients with a documented episode of prior DVT or those having thrombus in the popliteal vein or higher were excluded.
Follow-up at 3 to 48 months was performed with clinical examination and ultrasound. Ultrasound examination was done
with the patient in the standing position to ensure optimal testing for detecting postthrombotic changes. Affected venous
segments were classified as having an occlusion, complete recanalization, partial recanalization, with or without reflux.

RESULTS

At 1 year, out of 98 limbs analyzed, most (99%) had recanalization of their calf vein thrombosis; 53% (n=52) had complete,
46% (n=45) had partial, and 1% (n=1) had no recanalization. Ultrasound studies of those limbs showed reflux (R) in 22%
(n=22), obstruction (0) in 9% (n=9), R + 0 in 33% (n=32), and normal findings in 36% (n=35) of limbs. Only 17% of limbs
had signs of edema (CEAP 3, according to the clinical-etiological-anatomical-pathophysiological classification system), 2%
had skin changes (CEAP 4) and 0% had any signs of ulcers (CEAP 5,6). Of these findings, only 14 patients experienced
persistent symptoms at 1 year.

CONCLUSIONS

Patients with symptomatic calf vein DVT generally have good clinical outcomes, with most being asymptomatic, and having
mild disease. While small deterioration is seen up to 4 years, few limbs developed skin changes. The presence of reflux in
calf veins does not appear to be a significant predictor of severe disease development in the medium term.
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Oral sirolimus in capillary-lymphatic venous
malformations and associated syndromes: a
case series of 3 patients

Eleni Georgiadi?, Dimitrios Tzaninis?, Efthymios Avgerinos?
1. Faculty of Medicine, National and Kapodistrian University of Athens (NKUA), Mikras Asias 75, Athens, 115

27 Greece. 2.0ncology Clinic, Athens Medical Center, Athens, Greece. 3. Clinic for Vascular and Endovascular Surgery, Athens
Medical Center, Athens, Greece

BACKGROUND/AIM

Capillary-lymphatic-venous malformations (CLVMs) are congenital vascular anomalies that can present with debilitating
manifestations. Sirolimus, previously used as an immunosuppressive and antiproliferative agent, has emerged as a
complimentary if not first-line treatment of CLVM.

MATERIAL/METHODS

We present 3 cases of patients with CLVMs, each associated with a different clinical syndrome. We retrospectively reviewed
the clinical presentation, diagnostic imaging, and management strategies for 3 adult patients with confirmed CLVMs. In all
3 patients, oral sirolimus was approved as palliation therapy.

CASE DETAILS/RESULTS

The first case is a 53-year-old male patient with blue rubber bleb nevus syndrome (Bean syndrome), presenting with
multiple symptomatic body hemangiomata including life-threatening enlarging masses in the cervical and supraclavicular
space. The patient has been on oral sirolimus for 3 years with an ongoing shrinking of the masses and a decrease in pain
and spontaneous bleeding events. The second case is a 42-year-old patient with lymphangiomata of the pelvis, left lower
extremity, and scrotum, presenting with a heavy-feeling left leg, severe sciatica pain, hematuria and bleeding during
intercourse. He has been on sirolimus therapy for 2 years and despite no profound imaging shrinkage his symptoms have
completely resolved. The third case involves a patient with Klippel-Trenaunay syndrome and an associated above-the-knee
amputation of the left leg, along with amputation of the toes on the right leg. The patient presented with lymphorrhea and
edema of the left stump. He has been on sirolimus for 3 months with substantial improvement of his symptoms and quality
of life. All 3 patients experience minor side effects and will continue the medication indefinitely, with close monitoring.

CONCLUSIONS
CLVMs, particularly when associated with complex syndromes pose significant therapeutic challenges. Sirolimus is a novel
treatment that appears safe and effective in alleviating symptoms and improving quality of life.
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Influence of body position on venous reflux
assessment: a duplex ultrasound study

Hyangkyoung Kim?, WooShik Kim?
1. Department of Surgery, Ewha Womans University Medical Center, Ewha Womans University College of
Medicine, Seoul, Korea. 2. Thoracic and Cardiovascular Surgery, National Medical Center, Seoul, Korea

BACKGROUND/AIM
Venous reflux is commonly assessed using duplex ultrasound in the standing position. However, there is a lack of strong
evidence to support this practice. This study aimed to evaluate the impact of body position on the detection of venous reflux.

METHODS

Duplex ultrasound evaluations were conducted on 67 limbs from 36 patients (20 women, 16 men; mean age 56.4 years)
to assess the great saphenous vein (GSV) and small saphenous vein (SSV) in both standing and supine positions. Venous
diameters and the presence of reflux were recorded and compared across positions.

RESULTS

In the standing position, the mean diameters of the proximal thigh GSV, mid-thigh GSV, distal thigh GSV, below-knee GSV, and
SSV were 6.0 mm, 5.5 mm, 4.7 mm, 4.5 mm, and 3.9 mm, respectively. In the supine position, these measurements were 5.6
mm, 4.5 mm, 4.4 mm, 3.9 mm, and 3.2 mm (P=0.080, P<0.01, P=0.005, P<0.001, and P=0.007, respectively). Venous reflux
in the deep vein system was detected in 11 limbs (16.4%) in the supine position and in 9 limbs (13.4%) in the standing
position. The study also found 3 false-positive and 2 false-negative results in the deep vein system when assessing in the
supine position. Additionally, 9 false-negative results were identified in the GSV, and 3 in the SSV in the supine position.

CONCLUSIONS
The findings suggest that venous reflux assessment using duplex ultrasound in the supine position is less reliable due to a
higher incidence of false positives and negatives, as well as smaller superficial vein diameters.
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Recanalization of occluded IVC filter and
iliocaval obstruction, postphlebitic

AUTHOR(S): Amr Abdelghaffar Hanfy Mahmoud
Affiliations: Vascular Surgery, Consultant and Lecturer of Vascular Surgery, Ain Shams University, Cairo, Egypt

BACKGROUND
Endovascular intervention is now considered the first-line therapy for stenotic or occluded iliofemoral veins with low
morbidity and high clinical success.

METHODS

A case report / challenging case:
Case details: A 46-year-old male patient with a history of recurrent deep venous thrombosis (DVT) and inferior vena cava
(IVC) filter insertion 8 years prior presented with significant lower-limb edema in the thigh and leg, pronounced venous
claudication, and severe lower-limb heaviness and pain that restricts his daily activities.

Technique: Ultrasound-guided venous access was conducted on the common femoral veins bilaterally under general
anesthesia. A 0.018 guidewire (GW) was utilized to traverse the lesion, facilitated by crossing within the IVCfilter at the same
anatomical point on both sides. This was accomplished using a 0.018 GW, followed by an exchange to a 0.035 hydrophilic
GW over a supporting catheter.

Predilation was performed using a 5 mm x 80 mm balloon within the IVC filter, subsequently followed by the dilation of a
venous-specific balloon measuring 14 mm x 100 mm (Atlas Gold, Bard) to pressures ranging from 16 to 18 atm concurrently.
The IVC filters were laterally displaced. The dilatation of the obstructed iliocaval segment was carried out using the same
14 mm balloon. Following this, venoplasty and stenting were executed with a total of 4 stents: 2 stents measuring 14
mm x 140 mm (Vonovo, Bard) and 2 additional stents measuring 14 mm x 90 mm, composed of braided stainless steel
(Wallstents; Boston Scientific, Natick, Massachusetts,
USA). All diseased segments, as identified by intravascular
ultrasound (IVUS), were comprehensively covered by the
stent to ensure adequate inflow and outflow.

RESULT
Patent IVC, improvement of symptoms, and no
complications.

CONCLUSIONS

Endovascular recanalization of occluded IVC and filter is
possible with marked improvement in pain and quality
of life and low risk of mortality. A composite dedicated
venous stent and eligiloy Wallstent is feasible with
overlapping 2-3 mm.

Figure 1. Before and after recanalization of occluded inferior
vena cava filter.

Keywords
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Comparison of glue vs open surgery in elderly
patients

Marta Machado?, Miguel Machado?, Arlindo Matos?, Rui Machado*
1. Vascular Surgery, CUF Viseu, Viseu, Portugal. 2. General Surgery, CUF Viseu, Viseu, Portugal

BACKGROUND/AIM

Regarding elderly patients with chronic venous disease, there aren’t specific treatment guidelines. The aim of this study
was to assess the efficacy and safety of interventional treatment of elderly patients and to compare glue occlusion with
open surgery.

MATERIAL/METHODS

Enrolled patients were >70 years old with symptomatic varicose veins C3-C6 treated between 2020-2022. They were
subdivided in 2 groups: one treated with glue occlusion (GO) and the other open surgery (OS). Primary outcomes were
treatment success: vein obliteration at 52 weeks and venous clinical severity score (VCSS) at 12 weeks.

RESULTS
Of 107 patients treated, 37 were included (24 treated by OS; 13 by GO). A total of 48 procedures were performed (30 0S
and 18 GO). The mean age was 75.4 years old; 64.9% were women. In the GO group, patients were older.

The interventional treatment in this population was effective in reducing VCSS, AVVQ (Aberdeen Varicose Vein Questionnaire),
and EQ-5D scores at 12 weeks (P<0.001). The efficacy of both methods had similar changes in VCSS, AVVQ, and EQ-5D scores
after 12 weeks. However, GO is associated with a shorter length of recovery with statistically significant difference There
was also a tendency to a lower grade of pain in patients treated with glue (3.8 vs 4.8). There was no clinically significant
recanalization in the GO group, but 2 cases had small areas of partial recanalization. In the OS group, there was 1 case of
varicose vein relapse.

CONCLUSIONS
Our results show that it is safe and effective to treat old patients with both techniques. GO is associated with shorter recovery
days, even in patients with higher age.
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_ INNGEEY)) Glue (n=13) Surgery (n=24) P value

Age - mean +SD 75.4+4.9 79.0+6.3 74.0+3.3 0.017
Min-Max 70-90 70-90 70-80
Sex -n (%) 0.305
Female 24 (64.9) 10 14
Male 13 (35.1) 3 10
Technique - n (%)
Glue 13 (35.1) - -
Surgery 24(64.9) - -
Vein treated - n (%) 0.862
GSV 21 (67.7) 9 12
SSV 6(19.4) 2 4
GSV+SSV 4(12.9) 2 2
Laterality - n (%) 0.119
unilateral 14 (45.2) 8 6
bilateral 17 (54.8) 5 12
CEAP - n (%) 0.289
c3 14 (37.8) 5 9
c4 18 (48.6) 5 13
Cc5 1(2.7) 0 1
C6 4(10.8) 3 1
EQ5D before median (IQR) 6(2) 6(2) 6(2) 0.254
VCSS before median (IQR) 7 (4) 7 (4) 7.5(4) 0.672
AVVQ before median (IQR) 6(4) 5(8) 6.5(4) 0.960
EQ5D after median (IQR) 5(0) 5(0) 5(0) 0.750
VCSS after median (IQR) 0(1) 0(1) 0(2) 0.639
AVVQ after median (IQR) 0(1) 0(1) 0(2) 0.872
EQ5D difference median (IQR) -1.0 (2.0) -1(2) -0.8(2) 0.230
VCSS difference median (IQR) -6.5 (3.8) -7 (4) -7 (3.3) 0.810
AVVQ difference median (IQR) -5.5 (5.8) -5(7) -7 (12) 0.810
Pain after surgery mean +SD 4.5+2.4 3.8+2.3 4.8+2.3 0.266
Satisfaction median (IQR) 10 (2) 10 (2) 10 (2) 0.999
Complications - n (%) 2(5.4) 1(7.7) 1(4.2) 0.999
Recovery days median (IQR) 7 (10) 7(7) 7(8) 0.050
Would you repeat the 33(91.7) 11 (91.7) 22(91.7) 0.999
treatment?
Vein occlusion at 1 year = n (%) - 12 (100.0) -

Table I. Interventional treatment by glue occlusion or open surgery in elderly patients (>70 years); data from study population.
CEAP, clinical-etiological-anatomical-pathophysiological classification; GSV, great saphenous vein; IQR, interquartile range; SD, standard deviation;
SSV, small saphenous vein.
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Looks like a DVT, walks like a DVT... and it’s
not a DVT -venous adventitial cystic disease
— case report

Joao Peixoto!?, Pedro Brandao?, Ricardo Castro-Ferreira'?, Luis Fernandes?, Marta Machado??,
Francisco Basilio*?, Alexandra Canedo®?

1. Department of Angiology and Vascular Surgery; Unidade Local De Saude Gaia/Espinho, Portugal. 2. Department
of Surgery and Physiology; Faculty of Medicine of the University of Porto, Portugal

BACKGROUND/AIM

Deep vein thrombosis (DVT) is a common diagnosis in the emergency department (ED). It's fundamental to be aware of its
differential diagnosis, as different pathologies present with similar symptoms. The current study reports on a rare case of
adventitial cystic disease (ACD) involving the femoral vein.

CASE DETAILS

A 45-year-old female patient comes to the ED due to edema of the left lower limb for about 5 months. She was anticoagulated
with rivaroxaban for a probably misdiagnosed femoral DVT. There was a clear asymmetric swelling of the left lower limb.
Doppler ultrasound (DUS) showed an encapsulated hypoechoic mass protruding to the wall of the femoral vein, leading to
abnormal blood drainage. Computed tomography angiography (CTA) confirmed a hypodense, well-defined mass having a
compressive effect on the femoral vein. Surgical exploration identified a cystic structure in continuity with the femoral vein’s
wall. Lesion resection was performed, and reconstruction of the vein wall was done. Histological examination confirmed
that the mass was a venous cyst.

DISCUSSION

ACD of the venous system is rare, with few cases described in literature. Diagnosis can be suspected through clinical and
imaging findings; however, it's often made during or after surgery. The first imaging method should probably be DUS due to
its availability, low cost, and absence of radiation. Computed tomography seems to be an adequate method for the evaluation
of this pathology as it can help in the surgical strategy and allows the percutaneous drainage of the lesion. Given the small
number of cases described, ideal treatment is still unknown, but most authors advocate resection of the cyst and its wall to
prevent recurrence. Venous ACD is rare, but it should be suspected in patients with symptoms of DVT, especially when the
diagnostic investigation indicates an extrinsic mass. Close follow-up is necessary to prevent recurrence.
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Major vascular complications after varicose
veins conventional surgery

Marta Machado, Pedro Brandao, Alexandra Canedo
Vascular Surgery, Unidade Local de Saude de Gaia e Espinho (ULSGE), Portugal

BACKGROUND
latrogenic vascular injuries during varicose vein surgery (VVS) are rare (0.0017%-0.3%).

CASE DETAILS

Clinical case 1. 45-year-old women, submitted to VVS of lower limb (LL) 2 weeks earlier presented with foot pain and
paresthesias. She had thigh hematoma, paler foot, and no pulses. On Doppler ultrasound, there was visualized femoral-
bifurcation hematoma and superficial femoral artery (SFA) thrombosis. Computed tomography angiography (CTA): SFA
partial avulsion. Thrombectomy and great saphenous vein (GSV)-femoro-femoral interposition graft were performed. At 1
year, she is asymptomatic and with feet pulses.

Clinical case 2. 4-year-old male, submitted to VVS with reported massive bleeding controlled by local compression, transferred
6 days after to our department with severe edema of LL. Doppler and angioCT confirmed extensive thrombosis with partial
loss of integrity of the venous femoroiliac segment. She was submitted to an IVC filter, thrombectomy, and femoroiliac
interposition graft. At 6 months follow-up, there was no edema and graft was patent.

Clinical case 3. A 29-year-old man was sent with massive bleeding due to common femoral vein avulsion during VVS. A
femoral-external iliac vein interposition graft was performed. Fifteen years after, he remains asymptomatic with permeable
graft.

Clinical case 4. A 51-year-old woman with history of VVS complicated with right femoral vein thrombosis. At the time, the
patient was hypocoagulated and wore elastic stockings. Fifteen years later, she went to consultation with complaints of
severe LL edema. Doppler ultrasound showed stenosis of the femoral vein. She underwent phlebography with angioplasty
and stenting of femoral vein. The patient is asymptomatic at 1 month.

CONCLUSION
Although VVS is associated with low morbidity, sequelae of major vascular complications have a great impact on lives of a
young and active population.
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Patterns of recurrent varicose veins after
surgery (REVAS): a systematic review and
network meta-analysis of randomized trials.

Konstantinos Kavallieros*?, Adam M. Gwozdz?*, Benedict Turner?, Giannis Konstantinou?,
Emmanuel Giannas?, Iris Soteriou?, Julianne Stoughton?, Alun H. Davies®

1. Academic Section of Vascular Surgery, Department of Surgery and Cancer, Imperial College London, London,
United Kingdom. 2. Faculty of Medicine, Imperial College London, London, United Kingdom. 3. Department of Vascular Surgery,
Massachusetts General Hospital, Stoneham, Massachusetts, USA

BACKGROUND/AIM

Recurrence of superficial venous incompetence is common following interventional treatment, and a classification system
(Recurrent Varices After Surgery, REVAS) has been developed. However, it is not known whether specific, predictable patterns
of reflux occur following treatment or how these may vary by treatment modality. This study aimed to explore varicose vein
recurrence patterns according to procedural technique.

METHODS

Following PRISMA guidelines and a registered protocol (CRD42023455512), MEDLINE, Embase, and ClinTrials.gov were
searched for randomized clinical trials (RCTs) on surgical or endovenous treatment of primary saphenous vein insufficiency
with at least 1-year follow-up and assessment of recurrence patterns. The primary outcome was reflux recurrence as per
the REVAS classification. A random-effects network meta-analysis was conducted in R, calculating risk ratios and 95%
confidence intervals (Cls).

RESULTS

The 3467 records identified yielded 23 unique RCTs, investigating 8 different modalities. Recurrence rates varied by
anatomical section: saphenofemoral junction (SFJ) showed 23.6% cumulative recurrence; thigh perforators, 7.6%; and
lower-leg perforators, 4.7% recurrence. Endovenous laser ablation (EVLA) and foam sclerotherapy (FS) had higher risk of
SFJ recurrence compared to high ligation and stripping (HLS) with a risk ratio of 2.29 (1.40 — 3.76) and 2.09 (1.20 - 3.62)
(12=47.7%). EVLA was associated with a reduced risk of thigh perforator recurrence compared to HLS (0.45 [0.21 — 0.93])
(12=0%). FS was associated with higher risk of recanalization compared to HLS (4.05 [2.23 — 7.35]) and EVLA (3.14 [1.82-
5.41]). Both EVLA and FS were associated with lower risk of neovascularization, compared to HLS; 0.28 (0.16-0.41) and
0.18 (0.08-0.40), respectively (12=0%).

CONCLUSIONS

Recurrence patterns varied by treatment modality, with HLS showing lower SFJ and anterior accessory saphenous vein (AASV)
recurrence, while endovenous methods had less neovascularization and thigh perforator recurrence. Concerningly, only 13%
of RCTs reported recurrence using REVAS. Improved reporting of varicose vein recurrence to delineate reflux sources will
allow better technical outcome assessment and enhanced patient care.
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Role of tumescent fluid infiltration during
saphenous stripping and ligation operation
of varicose veins to reduce postoperative
complications

Amr Abdelghaffar Hanfy Mahmoud?, Mohamed Abdel Samie Khalek Elbahat?

1. Vascular Surgery Department, Faculty of Medicine, Ain Shams University Hospitals, Cairo, Egypt. 2. Shebin
Elkoom Teaching Hospital, Egypt

BACKGROUND/AIM

Saphenous stripping and high ligation is the traditional operation for varicose veins globally. Postoperative complications like
pain, subcutaneous ecchymosis, hematoma, and wound dehiscence are possible. The study assesses the role of ultrasound-
guided tumescent fluid infiltration through saphenous fascia to reduce these complications.

METHODS
Single arm prospective cohort study conducted on 300 cases between February 2020 and February 2022 at Ain Shams
University Hospital and Shebin Elkoom Teaching Hospital.

RESULTS

300 patients received saphenous stripping and high ligation operation, associated with ultrasound-guided infiltration of
tumescent solution through saphenous fascia. Pain was assessed by visual analog scale (VAS) score between day 1 and 1
week, which showed significant improvement. Ecchymosis was assessed based on ecchymosis score between 1 week and
4 weeks with significant improvement. Subcutaneous hematoma and wound complications were also observed at 1 week
and 4 weeks without significant improvement.

CONCLUSIONS
Ultrasound-guided tumescent solution infiltration along saphenous fascia possibly improved postoperative pain score and
ecchymosis, but not for hematoma and wound complications.
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Novel mechanical thrombectomy techniques for
upper-extremity DVT

Alexandra Tsirigoti, Vasileios Bouris, George Tzavellas, Efthymios Avgerinos
Clinic of Vascular and Endovascular Surgery, Athens Medical Center, Greece

BACKGROUND/AIM

Upper extremity deep vein thrombosis (UEDVT) has been traditionally managed with anticoagulation and in selected
active symptomatic patients with catheter-directed thrombolysis (CDT) targeting prompt venous recanalization towards a
subsequent rib resection when venous compression is identified. CDT requires prolonged dripping, intensive care unit (ICU)
stay, and carries a risk of bleeding while more chronic material may not be lysed. Novel mechanical thrombectomy devices
can potentially simplify the safety, the efficacy, and the logistics of the procedure.

METHODS

Three young patients with symptomatic UEDVT underwent percutaneous mechanical thrombectomy utilizing 3 different
devices, the ClotTriever system (Inari Medical, Irvine, CA), the Aspirex Mechanical Aspiration Thrombectomy System and
the Penumbra System (Penumbra Inc, Alameda, California, USA). The technical results and clinical outcomes were reviewed

RESULTS

Percutaneous thrombectomy through basilic vein access was performed and successfully completed in all 3 patients with
greater than 90% thrombus resolution. Low-dose local on-table thrombolytics were used to address thrombi in the collateral
vessels. Balloon venoplasty was performed at the area of compression when identified. No major adverse events were
noted, and patients were discharged within 24 hours. Two out of the 3 patients underwent subsequent first rib resection.
Additional venous stent reconstruction was not required. At 2-year follow up, all patients had resumed full athletic activity
without UEDVT recurrence.

CONCLUSIONS
For the management of symptomatic UEDVT, mechanical thrombectomy using novel technologies is feasible with excellent
technical and clinical success.
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Treatment of varicose veins with steam:
PROMs analysis

AUTHOR(S): Marta Machado?, Miguel Machado? Arlindo Matos?, Rui Machado*
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BACKGROUND/AIM s (0=22)

The aim of the present study was to assess the efficacy and Age - mean +5D 471108
safety of steam thermal ablation in lower-extremity varicose Sex - n (%)
vein treatment. Female 17 (77.3)
Male 5(22.7)
H - [v)
MATERIAL/METHODS veln treated - (%) 18 (85.7)
Adults with varicose veins of clinical grade C2 to C6 according SSV 0 .
to the clinical-etiological-anatomical-pathophysiological (CEAP) GSV+SSV 3(14.3)

classification, treated with steam between 2020 and 2022,

H - 0
were enrolled in the study. EEEl G,

: . . . unilateral 13 (61.9)
Primary outcomes were treatment success: vein obliteration at bilateral 8 (38.1)
52 weeks and changes in venous clinical severity score (VCSS)
at 12 weeks. Secondary outcomes were pain, satisfaction CEAP - n (%)
with treatment, and days lost from daily activities, changes in 63 1(4.5)
Aberdeen Varicose Vein Questionnaire (AVVQ) and EQ-5D scores Eg 18 E:g:;
after 12 weeks, and postoperative complications. 6 1 (4.5)'

EQ5D before median (IQR) 6 (1)
RESULTS VCSS before median (IQR) 5.91+2.1
Of the 40 patients treated, 22 were included in the study. AVVQ before median (IOR) 5 (5)
The mean age of the patients was 47.1 years old; 77.3% of
the patients were women. Ninety-one percent of the patients EQSD after median (IQR) 5(0)
were C3 or C4. VCSS after median (IQR) 0 (0)
A total of 29 procedures were performed: 26 great saphenous AVVQ after median (IQR) 0 (0)
veins (GSVs) and 3 small saphenous veins (SSVs). . ;
Changes in VCSS after 12 weeks were -5.3; in AVVQ after 12 EQSD difference median (IQR) 1(3)
weeks were -5.2; and in EQ-5D after 12 weeks were -1. (Table |) VCSS difference median (IQR) -5.3+2.4
The interventional treatment in this population was effective in AVVQ difference median (IQR) -5.2+3.3
reducing VCSS, AVVQ, and EQ-5D scores at 3 weeks (P<0.001). Palnaiter surgery meant (10R) 5128
Satisfaction median +SD 10(1)
CONCLUSIONS Would repeat the surgery n-% 15 (2)
Steam ablation is a thermal endovascular technique that is A " o
effective and safe. The research on this technique should be Complications (minor) - n (%) 3 (13.6)
continued in order to confirm these results, and comparison Recovery days median +SD 18.1+11.6
with other techniques is also important in order to be more Vein occlusion at 1 year - n (%) 20 (90.9)
widely used.
Table I. Steam thermal ablation in lower-extremity
varicose vein treatment; data from study population.
GSV, great saphenous vein; IQR, interquartile range; SD, standard
deviation; SSV, small saphenous vein.
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Aethoxysklerol foam sclerotherapy for
persisting seroma after EVLA

loannis Tsagkos, Patelis Nikolaos

Metropolitan General 3rd Vascular Clinic, Athens, Greece

BACKGROUND/AIM

Seromas are rare complications after varicose vein surgery; they manifest clinically as palpable masses or swelling at the site
of the wound. Aethoxysclerol is an approved sclerosing agent for varicose veins in several countries in Europe. The aim of
our case was to show the therapeutic effect and the safety of use of ultrasound-guided aethoxysclerol foam sclerotherapy
in a small postoperative seroma after endovenous laser ablation (EVLA) with phlebotomies.

MATERIALS/METHODS

87-year-old female, CEAP 4 (by clinical-etiological-
anatomical-pathophysiological classification). Medical
history: diabetes mellitus type 2, arterial hypertension,
hypercholesterolemia, thyroidopathy, pacemaker,
under insulin and antiplatelet treatment. We treated
a postoperative seroma after EVLA that was refractory
to conventional treatments including compression
dressings, repeated needle aspiration, and manual
lymph drainage. Ultrasound-guided drainage was
carried out with 21G needle and foam sclerotherapy
towards fascia gap.

DISCUSSION

Although seromas after phlebotomy are a rare
complication, they can cause a significant impairment
of the patients’ quality of life. Since no sclerotherapy
agent has yet been approved in the treatment of
seromas, those treatments can only be offered as
off-label therapy.

At the patient's first 3 visits, at 2, 2.5, and 3
months accordingly, 6 mL of serum was aspirated from
the seroma, while no foam sclerotherapy was injected.

Compression stockings were applied during the 5
month period. The volume of foam injected during the
next 4 visits did not reduce.
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foam sclerotherapy.

Seroma at ultrasound.

Ultrasound-guided

Time after o/r Vol drained Compression Vol of foam
2 mo 6 mL Yes -

2.5 mo 6 mL Yes -

3 mo 6 mL Yes -

3.5 mo 6 mL Yes 3mL

4 mo 6 mL Yes 4 mL

4.5 mo 6 mL Yes 4 mL

5 mo 6 mL Yes 6 mL
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Novel AlphaVac F18 aspiration catheter for
mechanical thrombectomy of an intermediate-
high risk acute pulmonary embolism

Vasileios Bouris, Efthymios Avgerinos
Department of Vascular and Endovascular Surgery, Athens Medical Center, Greece

BACKGROUND

Novel large-bore aspiration thrombectomy (LBAT) systems are on the rise, with promising results, for use in patients with
moderate high-risk or even in high-risk pulmonary embolism patients. AlphaVac F1885 (AngioDynamics Inc, Latham, New
York) is a novel 18Fr 850 angled aspiration catheter based on the AngioVac platform but without the need for extracorporeal
circuit. It has recently received a CE mark and we herein present our first case to describe its use in evacuating large pulmonary
embolism thrombi.

METHODS

A 58-year-old patient presented in the emergency department with shortness of breath and acute onset lower-extremity
edema. Ultrasound Doppler revealed a recent deep venous thrombosis (DVT) in left lower extremity. Computed tomography
pulmonary angiogram (CTPA) showed large bilateral pulmonary embolism in main branches. On exam, the patient presented
hemodynamically stable with sats on 93% on low-flow oxygen. Laboratory testing revealed elevated troponin and pro-
brain natriuretic peptide (proBNP). Cardiac echo showed right ventricular strain with right ventricle dilation (right to left
ventricle ratio, RV/LV 1.4). The patient was categorized in moderate high-risk PE and admitted to ICU for observation without
improvement on anticoagulation for the next 12 hours. We decided to intervene with a novel mechanical thrombectomy
device (AlphaVac) due to immediate risk for deterioration.

RESULTS

Mechanical thrombectomy was performed under local anesthesia with mild sedation. Access was obtained using a 22Fr
sheath. The AlphaVac catheter was used for aspiration in both pulmonary arteries retrieving large amounts of clot. The
pulmonary artery pressures decreased from 85/27 mm Hg to 25/16 mm Hg on the table. Blood loss was 350cc. Procedure
time: 25 min. The postoperative course was notable for complete symptom improvement and repeat echocardiogram
showed an RV/LV ratio of 0.8.

CONCLUSIONS
This case highlights the efficacy and safety of AlphaVac in managing life-threatening pulmonary embolism (PE).
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Endovascular thrombectomy of port-induced
superior vena cava syndrome using the INARI
FlowTriever device

Natasha Hasemaki, Efthymios Avgerinos, Erasmia El-Kanty, Michail Tsotsios, Antonia
Skotsimara, Athanasios Katsargyris, Chris Klonaris

2nd Department of Vascular Surgery, Laiko General Hospital, National and Kapodistrian University of Athens,
Athens, Greece

BACKGROUND/AIM

Superior vena cava (SVC) syndrome is a result of obstruction of blood flow through the SVC, secondary to a thrombus,
malignancy, or chest infection. The two predominating causes of SVC syndrome include malignant tumors (around 60% of
cases) and thrombosis due to central lines, indwelling catheters, and pacemakers (30%-40% of cases). The cases due to
thrombosis are rising due to the increasing usage of indwelling intravenous catheters and pacemakers, placing these patients
in hypercoagulopathy. The aim of this study is to report a case of successful endovascular thrombectomy of port-induced
superior vena cava syndrome using the INARI FlowTriever system.

METHODS

A 73-year-old male patient underwent distal gastrectomy due to gastric cancer, post neoadjuvant chemotherapy. On the
first postoperative day, the patient presented with diffuse facial and bilateral upper-extremity edema, along with dyspnea
and shortness of breath. The patient rapidly presented upper-airway obstruction and was immediately intubated and
transferred to the intensive care unit (ICU).

RESULTS

The computed tomography demonstrated complete SVC, right subclavian, and left jugular vein thrombosis, indicating the
diagnosis of SVC syndrome. The patient was transferred to the operating theater, where left femoral vein access was gained.
The INARI FlowTriever was advanced over the wire to the SVC where multiple aspirations of the thrombus were performed.
These aspirations withdrew several fragments of red tissue, indicating a fresh thrombus. Post-thrombectomy venography
revealed restoration of antegrade flow with a small degree of residual stenosis, and a Sinus Venous 16 x 120 mm (Optimed)
was deployed, followed by balloon angioplasty. The patient was transferred to the ICU with complete resolution of clinical
signs, and he was extubated on postoperative day 10.

CONCLUSIONS
The FlowTriever system has proven to be a successful alternative treatment for patients with pulmonary embolism (PE).
Other studies have also shown success of the FlowTriever system outside the scope of PE, such as this case in the setting
of SVC syndrome.
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Iliocaval reconstruction in a patient with
chronic deep vein thrombosis caused by
retroperitoneal fibrosis
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BACKGROUND

Retroperitoneal fibrosis (RPF) is a rare condition characterized by excessive fibrotic tissue growth in the retroperitoneum, often
leading to vascular and ureteral compression. Chronic deep vein thrombosis (DVT) resulting from RPF can cause significant
venous outflow obstruction and debilitating symptoms. Endovascular venous stenting has emerged as a minimally invasive
and effective treatment option for restoring venous patency and alleviating symptoms in these complex cases.

METHODS

A 26-year-old female patient was admitted to our clinic with complaints of bilateral lower-extremity swelling and visible
abdominal wall vessels. Twenty months earlier, she experienced acute-onset abdominal pain. Imaging revealed a retroperitoneal
mass around the inferior vena cava (IVC) and abdominal aorta at the renal level. A biopsy confirmed RPF. Two months after
the diagnosis, she developed acute bilateral lower-extremity swelling and pain. Ultrasound and computed tomography
venography (CTV) showed acute DVT extending from the level of the fibrosis to the iliac veins. She was treated with
low-molecular-weight heparin and oral anticoagulants, but her symptoms did not improve. She also experienced venous
claudication after walking 100 meters. Magnetic resonance venography revealed chronic thrombosis of the infrarenal IVC,
right common and external iliac veins, right common femoral vein, and left common iliac vein (Figure 1).

RESULTS

We planned to perform endovascular iliocaval reconstruction. Using bilateral femoral vein access, we conducted venography,
which revealed numerous collateral veins filling the proximal IVC and azygos veins (Figure 2). We successfully crossed
the lesions from both sides. After aggressive predilation, an 18 mm x 120 mm Abre venous stent was placed in the IVC.
Subsequently,a 14 mm x 150 mmand a 12 mm x 120 mm Abre venous stent were implanted from the right common iliac
vein to the femoral vein, and a 14 mm x 120 mm Abre venous stent was implanted in the left common iliac vein using the
kissing technique. After postdilation, control venography showed that the collaterals had disappeared and the flow was
very satisfactory (Figure 2). The venous stents remained patent on the first-year CTV scan.

CONCLUSIONS

lliocaval reconstruction is a viable and effective option for the management of chronic DVT caused by RPF. This approach not
only addresses the underlying venous obstruction but also alleviates symptoms, improves venous outflow, and enhances the
quality of life for affected patients. Proper patient selection, meticulous preoperative imaging, and individualized surgical
planning are essential to optimize outcomes.
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Preoperative magnetic
resonance venography showing
compression of the vena cava by
retroperitoneal fibrosis and iliocaval
venous occlusion.

CIV, common iliac vein; IVC, inferior vena cava.

Retroperitoneal
fibrosis

Occluded
iliocaval

/ segment

Collaterals

Left CIV

Intraoperative venography
images showing occlusion of the
bilateral iliac veins and vena cava,
and post-stenting control venography
demonstrating successful iliocaval
reconstruction.
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Superior vena cava syndrome, acute thrombosis
on top of chronic lesion

Amr Abdelghaffar Hanfy Mahmoud
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BACKGROUND

Superior vena cava (SVC) syndrome is a collection of clinical
signs and symptoms resulting from either partial or complete
obstruction of blood flow through the SVC. This obstruction
is most commonly a result of thrombus formation or tumor
infiltration of the vessel wall. The most common signs and
symptoms include face or neck swelling, upper-extremity
swelling, dyspnea, cough, and dilated chest vein collaterals.

METHODS A case report.

CASE REPORT

This case report discusses a 65-year-old male diagnosed
with small cell carcinoma of the lung, who presented with
an acute onset of facial and neck puffiness, swelling, and
dyspnea while in a supine position, persisting for 2 weeks.
A venous duplex ultrasound revealed acute thrombosis
of the proximal segment of the right subclavian vein. The
patient had a history of Port-Cath insertion for chemotherapy
infusion, which was identified as a potential provocative
factor. Following an oncology consultation, it was determined
that there were no further treatment options available, either
chemotherapy or radiotherapy, for the small cell carcinoma,
as the patient had completed his chemotherapy regimen.

The initial treatment approach included full-dose
anticoagulation, removal of the catheter, head elevation,
and computed tomography venography with contrast, which
subsequently confirmed the presence of SVC thrombosis.

Following the unsuccessful conservative treatment over
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1 week, the patient was scheduled for catheter-directed
thrombolysis (CDT).

Intervention steps: Access to the right femoral vein was
established initially, after which an attempt was made
to advance a guide wire (GW) to the SVC, which was
unsuccessful. Subsequently, ultrasound-guided access of
the right basilic vein was performed above the cubital fossa.
The GW successfully traversed the thrombosed SVC, and was
positioned at the inferior vena cava (IVC). Intraoperative
angiography confirmed the presence of SVC thrombosis
(Figure 1). We initiated catheter-directed thrombolysis (CDT)
by infusing 50 cc of acetylase (tPA) at a rate of 2 mg/hour for
24 hours. Following the complete lysis of the SVC thrombosis,
we primarily dilated the chronic lesion in the SVC using a
high-pressure balloon measuring 10 x 40 mm, followed by
dilation with an XXL esophageal balloon measuring 18 mm
x4 cmx 75 cm (Boston Scientific). Stent placement was not
deemed necessary (Figure 2).

RESULT

SVC has cleared angiographically of thrombosis, with no
significant stenosis or occlusion. The patient improved
dramatically after the operation, the dyspnea was relieved,
and facial and neck swelling improved (Figures 3 and 4).

CONCLUSIONS

Catheter-directed thrombolysis followed by balloon dilatation
has a safe and effective role in the management of SVC
syndrome due to acute in-top thrombosis of chronic lesions.
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Figure 3. Balloon dilatation for the lesion. Figure 4. Postdilation angiography.
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Successful management of a venous ulcer with
foam sclerotherapy of the great saphenous
trunk and ligation of a large incompetent
perforating vein in the thigh

Efstratios Georgakarakos?, Damianos Doukas?, Konstantinos Dimitriadis?, Savvas Defteraios?,
Christos Argyriou?, George S. Georgadis*

1. Department of Vascular Surgery, University Hospital of Alexandroupolis, Democritus University of Thrace,
Alexandroupolis, Greece. 2. Department of Radiology, University Hospital of Alexandroupolis, Democritus University of
Thrace, Alexandroupolis, Greece.

BACKGROUND

In cases of chronic venous ulcers, elimination of the great saphenous vein reflux is recommended to accelerate venous healing
and reduce the risk of recurrence. Yet, there is only scarce evidence supporting the need for simultaneous management of
incompetent perforators.

METHODS

We describe the case of a 40-year-old female presenting with a painful chronic venous ulcer complicating great saphenous vein
insufficiency emerging below its confluence to a large (7 mm) mid-thigh perforator communicating directly with the femoral
vein. The saphenous diameter in the tibia was 6 mm. On the contrary, the saphenous segment proximal to the perforator
presented normal diameter and adequate competence. Preoperative duplex ultrasound precluded any deep vein pathology.

RESULTS

After ultrasound-guided mapping, open ligation of the perforator was performed, followed by foam sclerotherapy (polidocanol
3%) of the saphenous trunk through a 5F sheath 11 c¢m placed at the knee level. Class Il elastic compression was applied
immediately after the intervention and during follow-up. The 1-week follow-up revealed an occluded saphenous trunk distal
to the ligated perforator with no flow and a diameter reduced from 6 mm preoperatively to 4 mm. There was successful
healing of the ulcer with gradual remission of pain. In 1-year follow-up there was neither ulcer nor pain recurrence.

CONCLUSIONS
Management of saphenous trunk reflux combined with large perforator reflux elimination facilitates ulcer healing with
sustainable results after 1 year.
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