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Abstract A recent national study in Japan indicated that
5.8 % of deep venous thrombosis (DVT) patients were
treated using endovascular procedures, 83 % of which
included catheter-directed thrombolysis (CDT). However,
the details of these endovascular procedures and their
outcomes have not yet been fully evaluated. Using DVT
data from the EDO registry (EnDOvascular treatment
registry) database, a total of 35 symptomatic iliac or fem-
oral DVT patients who received endovascular treatment
(543 % male, age 64.7 £ 15.1) were analyzed. The
dominant patient risks were being bedridden (22.9 %) and
May-Thurner syndrome (25.7 %). Approximately 77.1 %
of patients were treated using an antegrade approach, and
CDT and other endovascular procedures were performed in
82.9 and 57.1 % of patients, respectively. A periprocedural
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inferior vena cava (IVC) filter was used in 94.1 % of
patients, which remained implanted in 37.1 and 20.0 % of
patients after discharge and 6 months after hospitalization,
respectively. After 6 months of treatment, 2.9 % of
patients experienced a recurrence of DVT and 5.7 % suf-
fered revascularization, but no patient had a recurrence of
pulmonary embolism. Subjective symptoms improved in
80.0 % of patients, while 2.9 % of patients felt worse at
6 months after treatment. Postthrombotic syndrome-related
symptoms were observed in seven patients (19.4 %), and
edema was most frequently observed (71.4 %). The details
of CDT procedures, such as approach site and the removal
of the IVC filter, varied among hospitals. Despite improved
symptoms, further procedural standardization and data
collection should be conducted to reduce complications
and improve outcomes.
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Background

The standard therapy for deep venous thrombosis (DVT)
consists of anticoagulants, compression therapy, and
mobilization, which together decrease the risk of pulmon-
ary embolism and the recurrence of DVT [1]. Despite the
use of appropriate anticoagulants, residual thrombosis is
associated with postthrombotic morbidity [2]. The early
removal and resolution of the thrombus have been sug-
gested as beneficial for the prevention of postthrombotic
syndrome (PTS) [2-4]. A previous randomized controlled
clinical trial has shown the efficacy of catheter-directed
thrombolysis (CDT) in the prevention of PTS [3].

A recent Japanese national study indicated that 5.8 % of
DVT patients were treated using endovascular procedures,
83 % of which included CDT [5]. However, the details of
these procedures and their thrombolytic dosages were not
reported. The approved dosages of thrombolytic drugs for
CDT in Japan are significantly lower than those in other
countries, as mentioned in the Japanese guidelines [1].
Furthermore, other catheter procedures such as ballooning
and stenting have not been fully evaluated [6].

A multicenter prospective registry (EnDOvascular
treatment registry in the Tokyo area: EDO registry) has
been established to determine the real clinical practice of
catheter therapy in specific situations (subclavian artery
stenosis/occlusion, common femoral artery stenosis/occlu-
sion, popliteal artery stenosis/occlusion, DVT, and acute
limb ischemia). We analyzed the real-world clinical prac-
tice of endovascular treatment for DVT using the DVT data
from the EDO registry database.

Methods
Data source

The EDO registry is an ongoing, prospective, multicenter
registry designed to collect clinical backgrounds, proce-
dural details, and clinical outcome data for consecutive
complicated endovascular treatment patients with the fol-
lowing diseases: common femoral artery stenosis/occlu-
sion, popliteal artery stenosis/occlusion, subclavian artery
stenosis/occlusion, acute limb ischemia, and DVT. In this
registry, 10 hospitals with cardiovascular centers within the
metropolitan Tokyo area registered all consecutive endo-
vascular procedures performed during the study period,
including cases of failure, using an Internet-based
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interface. The use of these data in the present study was
approved by the Institutional Ethics Committee of each
hospital, and all subjects gave informed consent.

Study population and follow-up

A total of 324 patients were enrolled in this registry from
November 2011 to October 2013. Among these patients,
all consecutive symptomatic DVT patients who received
endovascular treatment were analyzed in this study.
Clinical outcomes and subjective symptoms at 6 months
after treatment were evaluated by the doctors at each
hospital.

Variables and definition

We examined the baseline characteristics of all patients and
their previous histories with DVT. We also measured
patient thigh and calf circumferences according to the
methods of a previous report [7]. The severity of pul-
monary embolism was assessed according to the Japanese
Circulation Society guidelines [1]. Patient outcomes were
evaluated by death, symptoms, and bleeding complications
as assessed by the following The Global Use of Strategies
to Open Occluded Arteries (GUSTO) criteria: severe,
intracerebral hemorrhaging resulting in a substantial
hemodynamic compromise requiring treatment; moderate,
bleeding requiring a blood transfusion but not resulting in a
hemodynamic compromise; mild, bleeding that does not
meet the above criteria [8]. Recurrences of DVT and PE
were defined as symptomatic events that met the classical
definite diagnosis criteria, which meant confirmation by
computed tomography and other imaging modalities [9].

Venographic severity score

The extent of clot lysis was assessed using a scoring system
previously developed by Yamada et al. [10]. All veno-
graphic images were read and scored independently by two
trained observers blinded to the clinical data. The scores
were calculated for nine venous segments: the upper,
middle, and lower IVC; the common iliac vein; the external
iliac vein; the common femoral vein; the proximal and
distal portions of the femoral vein; and the popliteal vein.
The scores were classified into seven categories according
to the extent and form of the thrombus: O no thrombus; 1
thrombus extending over one-third of the length of the
venous segment without occlusion; 2 thrombus extending
over two-third of the length of the venous segment without
occlusion; 3 thrombus extending along the entire length of
the venous segment without occlusion; 4 thrombus
extending over one-third of the length of the venous
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segment with occlusion; 5 thrombus extending over two-
third of the length of the venous segment with occlusion; 6
thrombus extending the entire length of the venous seg-
ment with occlusion. The total scores before and after
treatment were then calculated by adding the scores of the
nine venous segments.

Statistical analysis

Continuous data were expressed as means £ standard
deviations except for the D-dimer variables, which are
summarized by medians and quartiles due to their positive
skew and comparisons between groups were made using
the ¢ test or Mann—Whitney U test. Categorical data were
compared between groups with y* or Fisher’s exact tests.
Statistical significance was inferred when p < 0.05. All
statistical testing and data analysis were performed with
SPSS version 17 (SPSS Inc., Chicago, IL, USA).

Results

A total of 35 patients were analyzed, 54.3 % of which were
male, and their mean age was 64.7 years (Table 1). Aside
from hypertension, no specific previous history or medi-
cations related with DVT were reported for any patient.
Laboratory data showed significant high D-dimer levels
and slightly elevated C-reacted protein levels.

All patients had an iliac or femoral vein thrombus, and
ten patients (28.6 %) had an inferior vena cava thrombus.
Table 2 showed the characteristics of DVT. The left side
was predominantly (82.9 %) affected compared to the right
side. Almost all patients presented edema and pain, but
only one patient (2.8 %) was diagnosed with phlegmasia
cerulea dolens. Considerable etiologies of DVT are listed
(Table 2), but we could not identify dominant risks other
than being bedridden and May-Thurner syndrome (22.9
and 25.7 %, respectively). Pulmonary embolism was
detected in 31.4 % of patients, the severity of which was
submassive in every patient. Pulmonary hypertension was
observed in only two patients.

Catheterization therapy was performed in approximately
three-fourth of the patients within 14 days (Table 3). An
IVC filter was inserted in almost all (94.1 %) of the patients
before EVT. The most common puncture site was the
popliteal vein, but 28.6 % of the patients were treated via
the femoral vein. Nine patients required an additional
puncture, and two-third of patients was treated via an
antegrade approach. The initial daily dosages of heparin and
urokinase were 13645.2 &= 3764.3 IU and 413.3 £ 30.1 x
10* TU, respectively. During the procedure, approximately
60.6 = 32.5 ml of contrast was employed.
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Table 1 Baseline characteristic
Male, n (%) 19 (54.3)
Age, (year) 64.7 £ 15.1
Height, (cm) 160.2 £ 9.5
Weight, (kg) 60.7 £ 12.2
BMI, (kg/mz) 23.6 £ 3.5
Hypertension, n (%) 10 (28.6)
Dyslipidemia, n (%) 11 (31.4)
Diabetes, n (%) 4 (11.4)

Oral drugs 3 (8.6)

No medications 12.9)
Family history, n (%) 1.9
Smoking, n (%)

Present 2(5.7)

Past 10 (28.6)
History

PCI, n (%) 2(5.7)

CABG, n (%) 1(2.9)

AF, n (%) 1(2.9)

CVD, n (%) 1(2.9)
CKD, n (%)

Peripheral vascular treatment, n (%) 1(2.9)

Hemodialysis, n (%) 257

Deep venous thrombosis, n (%) 12.9)
Medication

Aspirin, n (%) 1(2.9)

Clopidogrel, n (%) 1.9

Ticlopidine, n (%) 1(2.9)

Cilostazol, n (%) 1(2.9)

Dabigatran 129

Statin, n (%) 5(14.3)

Antihypertensive drugs, n (%) 11 (31.4)
Laboratory data

CRP, (mg/dl) 2.7 +27

LDL-Chol, (mg/dl) 107.9 £ 29.6

HbAlc, (%) 5.6 £ 0.6

Creatinine, (mg/dl) 09 £0.5

D-dimer, (pg/ml) 13.9 (5.0, 27.7)

BMI body mass index, PCI percutaneous coronary intervention,
CABG coronary artery bypass grafting, AF atrial fibrillation, CVD
cerebrovascular disease, CKD chronic kidney disease, CRP C-reac-
tive protein, LDL-Chol low-density lipoprotein cholesterol, eGFR
estimated glomerular filtration rate

Among catheter procedures, CDT and other endovas-
cular procedures such as ballooning, aspiration, and stent-
ing were performed in 82.9 and 57.1 % of patients,
respectively. Urokinase was preferred for this purpose, and
in 65.5 % of patients, thrombolysis was initiated in the
catheterization room. A CDT catheter could not be placed
in only one patient. During hospitalization, an average of
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Table 2 Characteristics of DVT

Table 3 Procedure detail

Left side, n (%) 29 (82.9)
DVT location, n (%)
Inferior vena cava 10 (28.6)
Iliac vein 29 (82.9)
Femoral vein 31 (88.6)
Symptom, 1 (%)
Edema 33 (94.3)
Pain 29 (82.9)
Phlegmasia cerulea dolens 1(2.9)
Cause of DVT, n (%)
Collagen vascular disease including APS 0 (0.0)
Malignancy
Active 1(2.9)
Past 2(5.7)
Bedridden 8 (22.9)
Fracture 2(5.7)
Trauma 1(2.9)
Infection 129
Low ADL 3 (8.6)
Flight 129
Indwelling catheter 2(5.7)
Specific drugs
Estrogen 1.9
Oral contraceptives 2 (5.7)
Steroid 4 (11.4)
May-Thurner syndrome 9 (25.7)
Associated features, n (%)
Pulmonary embolism 11 (31.4)
Submassive 11 (31.4)
Pulmonary hypertension 2(5.7)

DVT deep venous thrombosis, APS anti-phospholipid antibody syn-
drome, ADL activities of daily living

1.6 + 0.8 endovascular procedures was performed, with 15
(42.9 %) patients requiring more than one procedure.
Pulse-spray methods were used more frequently than was
the continuous infusion method (69.0 vs 31.0 %). Intra-
vascular ultrasound was used during the procedure in
approximately one-third of the patients (34.3 %). Thigh
and calf circumferences decreased after treatment (Fig. 1),
and the average postvenographic severity score also sig-
nificantly decreased, from 27.1 £ 11.0 to 8.1 £ 8.0
(Fig. 2) (p < 0.001). But in four patients, the venographic
score before and after treatment did not differ. The
improvement of the venographic score after treatment did
not differ between the pulse-spray and continuous infusion
methods (Fig. 3).

Table 4 displays the device size and details. Five
patients need stent implantation, and the size of them
varied. Regarding thrombus aspiration, a sheath was used
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Onset to intervention

Within 14 days 27 (77.1)
After 14 days 8 (22.9)
IVC filter usage 32 (94.1)
Puncture site
Femoral vein 10 (28.6)
Popliteal vein 19 (54.3)
Small or large saphenous vein 2(5.7)
Internal jugular vein 3 (8.6)
Antegrade approach 27 (77.1)
Additional puncture 9 (25.7)
Femoral vein 4 (11.4)
Popliteal vein 129
Internal jugular vein 4 (11.4)
Heparin dosage, IU/day 13645.2 + 3764.3
Urokinase dosage, x 10° TU/day 413.3 £+ 30.1
Contrast dose, ml 60.6 + 32.5

CDT 29 (82.9)
Antithrombolysis drugs

26/29 (89.7)
19/29 (65.5)

Urokinase
Antithrombolysis in catheter room
Methods

Continuous infusion 9/29 (31.0)

Pulse-splay 20/29 (69.0)

Catheter
Fountain 27/29 (93.1)
Mistique 2/29 (6.9)
Failed insertion of CDT catheter 1/29 (3.4)
Use of IVUS 12 (34.3)
Endovascular procedures other than CDT 20 (57.1)

12/20 (60.0)
19/20 (95.0)
5/20 (25.0)

Thromboaspiration
Balloon dilatation

Stent implantation

CDT catheter-directed thrombolysis, /VUS intravascular ultrasound

in 41.7 % of the procedures. The size of the aspiration
catheter quite varied.

The average duration of hospitalization was approxi-
mately 2 weeks (17.5 days) (Table 5). No deaths occurred
during hospitalization, but one patient developed a DVT
recurrence. Additional thrombus aspiration, ballooning,
and stenting (but not CDT) were performed in this patient.
Four complications occurred: three bleeding complications
and one access site infection. One of three bleedings was
severe bleeding, which resulted in inadequate anticoagu-
lation and no improvement of venographic score.

Outcomes approximately 6 months after treatment are
shown in Table 6. Subjective symptoms improved in 80 %
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Fig. 2 Venographic severity scores before and after the procedures

of patients (71.4 %, markedly better; 8.6 %, mildly better).
However, one patient (2.9 %) felt worse at 6 months after
treatment. Lesion revascularization had to be targeted in
5.7 % of patients, and DVT recurred in one patient
(2.9 %). Postthrombotic syndrome-related symptoms were
observed in seven patients (19.4 %), of which edema was
the most frequent. The IVC filter remained in 20 % of
patients after 6 months.

Fig. 3 Venographic severity
scores before and after the 60 -
procedures comparing the

Pulse-splay
30.4+10.2

The only patient with a recurrence of DVT was retro-
spectively analyzed. She was an 80-year-old female who
had experienced a hip fracture before the occurrence of
DVT. Because her DVT was limited in external iliac area,
she was treated using CDT and anticoagulants without
any complications. Her venographic score significantly
improved (36-3), and her thigh and calf circumferences
also improved (from 44.5 to 38.8 cm and from 36.5 to
29.5 cm, respectively) during hospitalization. CDT by the
pulse-spray method was performed from the internal jug-
ular vein, and the IVC filter had not been removed by
6 months after the procedure. Anticoagulants were con-
tinued for 6 months after initial treatment.

Discussion

Catheter therapy for DVT is occasionally indicated
according to the Japanese guidelines and is considered
useful for resolving a residual thrombus and reducing
residual symptoms. However, few studies have examined
how frequently and with what details these procedures are
performed in clinical practice. This report describes the
first multicenter study regarding the real clinical practices
of catheter therapy for DVT in Japan.

Continuous infusion

continuous infusion and pulse-
splay methods

28.6+6.8
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Table 4 Device detail

n=>5
Stent implantation
Express LD® 2 (40.0)
LUMINEX® 2 (40.0)
Palmaz large® 1 (20.0)
Stent size
8.0 mm 1 (20.0)
10.0 mm 2 (40.0)
12.0 mm 2 (40.0)
n=12
Thrombus aspiration
Aspiration catheter, 1 (8.3)
6Fr
Diagnostic catheter, 2 (16.7)
6Fr two patients; 7Fr one SFr
patient; 4Fr, OFT, 7F r, 8Fr, Guiding catheter 3 (25.0)
12Fr, every one patient,
Sheath 5 41.7)

respectively

Table 5 Inhospital outcome and adjunctive therapy information

Length of stay, days 175 £ 11.5
Complications
Site infection 129
GUSTO bleeding
Minor 1(2.9)
Moderate 1.9
Severe 1.9
Death, n (%) 0 (0)
Recurrence of DVT, n (%) 1.9
IVC filter use at discharge, n (%) 13 (37.1)
Compression stocking usage, n (%) 23 (65.7)
Compression band usage, n (%) 257

GUSTO The Global Use of Strategies to Open Occluded Arteries,
DVT deep venous thrombosis, /VC inferior vena cava

Catheter therapy indication of DVT

The indication of catheter therapy for DVT is shown in the
Japanese guidelines and considered as a Class 2b recom-
mendation [1]. Only patients who had undergone catheter
therapy for iliac or femoral venous thrombosis were ana-
lyzed in the present study. Iliac and femoral DVT is the
most appropriate indication for catheter therapy according
to previous studies [3]. We included more than 80 %
iliofemoral DVT, which was slightly higher than in other
countries but similar to previous CDT trials in Japan [3,
10]. PE was indicated in 31.4 % of the studied patients; this
rate was higher than that of international data but lower
than that of previous CDT data reported by Yamada et al.
[3, 10]. The present patient inclusion rate was comparable
to that of previous studies, but we included not only CDT
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patients but also those who underwent other endovascular
procedures, such as ballooning and stenting, which may
have led to patient selection differences.

Procedures

Approximately 77.1 % of the patients were treated via an
antegrade approach. The Japanese guidelines also indicate
an antegrade approach as preferred due to valve preserva-
tion concerns [1]. Puncture site differences may be due to
the obstruction of popliteal vein; more than half of the
studied patients had a venous thrombus in the popliteal
vein, which was the most frequent puncture site. A previ-
ous report has indicated that half of iliofemoral DVT
patients have an occluded popliteal vein [11]. An occluded
popliteal vein may be punctured to perform CDT and other
procedures, but some physicians may be unwilling to
puncture an occluded vein. We could not conclude from
the present results which was the best approach to perform
endovascular procedures, but we determined the preva-
lence and frequencies of different approaches. Further-
more, it should be noted that the only patient in the present
registry who experienced a recurrence of DVT was treated
via a retrograde approach from the internal jugular vein.
Endovascular procedures other than CDT were per-
formed in approximately 57.1 % of patients, including 5
(25 %) stent implantations. All of the patients in which
stenting was conducted had May—Thurner syndrome. Many
previous studies have indicated the efficacy of stent
implantation in patients with May—Thurner syndrome [12—
14]. One of five stents was occluded 6 months after treat-
ment. Previous reports have indicated approximately 95
and 91-93 % patency at 6 months and 1 year after stent
implantation, respectively [13, 14]. More patients and
further long-term follow-ups must be assessed for com-
parison with previous reports, but the risk of stent occlu-
sion should be noted. Furthermore, nine of the studied
patients were diagnosed with May-Thurner syndrome, but
only five of these patients received stent implants. Further
work regarding the indication of stenting should be con-
ducted by collecting clinical outcomes for consecutive
patients diagnosed with May-Thurner syndrome.
Pulse-spray methods were preferred to continuous
infusion in the present registry (69.0 vs 31.0 %). No pre-
vious studies have directly compared pulse-spray
and continuous infusion methods. However, pulse-spray
methods are generally considered to have several important
merits over continuous infusion according to previous
studies: (1) macerating the clot and increasing the contact
area of the thrombus with the thrombolytic agent by
penetrating intrathrombic injections, (2) increasing the rate
of lysis by applying the concentrated agent, (3) minimizing
the dilution of the thrombolytic agent, systemic effects, and
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Table 6 6-month outcomes and

: ) ) _ TLR, n (%)
adjunctive therapy information

Stent occlusion
Symptom
Mildly worse
Unchanged
Mildly better
Markedly better
Recurrence of DVT, n (%)

Recurrence of Pulmonary embolism, n (%)

IVC filter use, n (%)

Compression stocking usage, n (%)

IVC filter retrieve try
GUSTO bleeding

2.7
One of five stenting; 20.0 %

1 (2.9)

6 (17.1)
3 (8.6)
25 (71.4)
1 (2.9)

0 (0.0)

7 (20.0)
13 37.1)
4 (11.4)
0 (0.0)

Postthrombotic syndrome-related symptom, n (%)

Pain, n (%)

Heat, n (%)
Heaviness, n (%)
Edema, n (%)
Pigmentation, n (%)

TLR target vessel
revascularization, DVT deep
venous thrombosis, IVC inferior
vena cava, GUSTO The Global
Use of Strategies to Open
Occluded Arteries

Sclerosis, n (%)
Ulcer, n (%)

1 (2.9)
0 (0.0)
0 (0.0)
5 (14.3)
2(5.7)
0 (0.0)
0 (0.0)

effects of plasmin inhibitors in plasma due to the retention
of the thrombolytic agent in the thrombus, (4) increasing
the rate of lysis by simultaneously treating the entire
thrombus, and (5) reducing the cost and potential bleeding
problems associated with the use of thrombolytic agents
[15, 16]. Furthermore, the efficacy of pulse-spray methods
has been advocated in Japan, which may affect clinical
practice [10]. Further study is necessary to directly com-
pare pulse-spray and continuous infusion methods, but the
present registry data suggest that pulse-spray methods are
preferable.

Thromboaspiration is used to decrease the dose of the
thrombolytic agent and increase the speed of thrombus
removal [11]. Aspiration is frequently performed in
patients with acute limb ischemia; but in DVT patients,
reports about the effects of aspiration are limited and often
involve combination with CDT [17]. Thromboaspiration
was performed in 34.3 % of the studied patients. In
approximately half of patients, thromboaspirations were
performed via sheaths, half of which were smaller than 6Fr
in size. A previous study mentioned that aspiration had
several disadvantages, such as its requirement of a large
vascular sheath and its potential to decrease hemoglobin
levels [17]. A smaller aspiration catheter may be less useful
than a larger one. Furthermore, manual aspiration is the
only method permitted in Japan. The real effectiveness of
smaller sheath manual aspiration should be carefully
considered.

Outcomes

Several measures of patient outcomes after catheter therapy
for DVT were considered. We used venographic severity
scores and physical findings such as thigh and calf cir-
cumferences, which were used in a previous study [10]. We
could, therefore, compare our results to those of previous
work. The venographic severity scores before and after the
procedure were comparable with those of previous data.
Hospitalization duration and 6-month outcomes, including
complications, were also comparable to those observed in
previous studies. However, the usage of IVC filters in
comparison with that of previous reports should be given
particular attention. Of the studied patients, 37.1 and
20.0 % still had an IVC filter implanted after discharge and
6 months after hospitalization, respectively, and a previous
study indicated an IVC filter implantation rate of approx-
imately 40 % in Japan [5]. The Clinical Practice Guide-
lines of the Society for Vascular Surgery and the American
Venous Forum recommend against routine use of IVC
filters (permanent or temporary) in conjunction with cath-
eter-directed pharmacologic thrombolysis of the iliofemo-
ral venous segments, indicating no need to insert an IVC
filter even in periprocedural situations. Below 1.0 % peri-
procedural pulmonary embolism was not to be paid atten-
tion. Furthermore, it should be noted that the only studied
patient with a recurrence of DVT possessed an IVC filter at
6 months after implantation. Further data are required, but
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the results suggest that IVC filters should not be used
routinely during endovascular therapy.

Limitations

This study is the first to examine the real clinical practices
of endovascular therapy for DVT patients. Nevertheless,
we should mention several of its limitations. First, because
the present work was a cohort study to reveal the clinical
practices of endovascular therapy for DVT, we did not
obtain data for DVT patients who were not treated by
catheter therapy. However, we did not intend to compare
patient characteristics between non-catheter and catheter
therapy groups in this study. We instead aimed to deter-
mine the real clinical practice of catheter procedures for
DVT, because only 5.8 % of DVT patents are treated by
endovascular treatment. Second, we could not obtain the
real postthrombotic syndrome incidence after endovascular
therapy. Instead, we were only able to analyze the typical
symptoms related with postthrombotic syndrome. Because
many studies have already shown the effectiveness of CDT
and other procedures, the present study only focused on
obtaining information regarding its clinical practice. Third,
our dataset is insufficiently large to reach conclusions
regarding patient outcome and other clinical implications.
As previously mentioned, the endovascular treatment of
DVT is not frequently used in Japan. Further collection of
registry data is required to obtain information on a greater
number of patients.

Conclusion

This study represents the first analysis of multicenter data
regarding endovascular therapy for DVT patients. CDT
was shown to be a safe and effective therapy, especially for
improving symptoms. An IVC filter was used in almost all
(94.1 %) of the patients, and an average of 1.6 procedures
was required during hospitalization. Details of the proce-
dures, including approach site, devices, and removal of the
IVC filter, varied among hospitals and were different from
those of previous studies. Although endovascular treatment
of DVT improved the symptoms of patients in the present
registry, further standardization of procedures and data
collection is required to reduce complications and improve
outcomes.
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