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Abstract

Purpose: Deep vein thrombosis (DVT) is a prevalent vascular condition that can lead to serious complications, includ-
ing pulmonary embolism and post-thrombotic syndrome. Despite advances in endovascular therapies, the absence
of a standardised method for evaluating venous recanalisation impedes consistent outcome reporting and inter-study
comparisons. We developed the DVT Recanalisation Scale (DVT RS), integrating anatomical and functional criteria
to provide a reproducible method for assessing recanalisation following endovascular treatment of DV'T.

Material and methods: This retrospective pilot study included 31 patients with predominantly iliofemoral DVT treat-
ed via catheter-directed thromboaspiration and other endovascular techniques. Recanalisation was assessed using
phlebographic imaging acquired in multiple projections with compression manoeuvres. Four independent ope-
rators (three interventional radiologists, one interventional angiologist) scored recanalisation using the DVT RS.
The scale classifies recanalisation into five grades: Grade 0 (no recanalisation), Grade 1 (partial recanalisation without
spontaneous flow), Grade 2A (flow with stenosis > 50%), Grade 2B (flow with residual stenosis < 50%), and Grade 3
(complete recanalisation with normal flow). A supplemental “(S)” suffix indicates use of stenting. Interobserver
reliability was measured using Cohen’s «.

Results: Interobserver agreement exceeded 90%, with Cohen’s k > 0.90 (p < 0.001), indicating excellent reproducibility
based on phlebographic evaluation. While this analysis relied solely on phlebography, we recommend incorporating
multimodal imaging - including intravascular ultrasound and Dyna-CT - for optimal assessment of residual stenosis
and flow.

Conclusions: The DVT RS is a reproducible and adaptable tool for standardising the assessment of venous recanali-
sation. It supports improved outcome reporting and facilitates robust comparisons between clinical endpoints and
intravascular results. Prospective validation in larger cohorts is needed.
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mechanical thrombectomy - aim to restore venous paten-

Introduction

Deep vein thrombosis affects approximately 1-2 per 1000
individuals annually and can lead to severe complica-
tions such as pulmonary embolism and post-thrombotic
syndrome [1]. Endovascular interventions - including
catheter-directed thrombolysis, thromboaspiration, and

cy and reduce thrombus burden [2,3]. However, current
scoring systems, such as the 1977 Marder Score [4] and
the SVS/ISCVS index [5], primarily quantify thrombus
extent without integrating functional flow parameters. In
contrast, standardised scales in other vascular territories
(e.g. TIMI for coronary and TICI for cerebral circulation)
have improved outcome reporting. Our objective was to
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develop the DVT Recanalisation Scale (DVT RS) to com-
bine anatomical and functional assessments and to serve
as a tool for improved outcome reporting and inter-study
comparisons.

Material and methods

This retrospective pilot study included 51 patients with

predominantly acute iliofemoral DVT, who were treated

using catheter-directed techniques, including aspiration

thrombectomy, balloon angioplasty, and stenting. Re-

canalisation was evaluated using phlebographic images

acquired in multiple projections and with compression

manoeuvres. Four operators - three interventional ra-

diologists and one interventional angiologist — indepen-

dently scored recanalisation using the DVT RS. The scale

is defined as follows (Table 1, Figure 1):

« Grade 0: no recanalisation (completely occluded ves-
sel);

« Grade I: partial recanalisation without spontaneous
flow (flow only with compression);

« Grade 2A: recanalisation with significant stenosis de-
spite spontaneous flow;

o Grade 2B: recanalisation without significant residual
stenosis with spontaneous flow;

o Grade 3: complete recanalisation with normal sponta-
neous flow and no residual thrombus or stenosis.

An optional “(S)” designation may be appended if
stent implantation was used to enhance the angiographic
outcome. Interobserver reliability was assessed using Co-
hen’s k statistic.

Results

Our retrospective evaluation demonstrated that over-
all interobserver agreement exceeded 90%, with Cohen’s
greater than 0.90 (p < 0.001). These results confirm that
the DVT RS is highly reproducible when using phlebo-
graphic imaging for assessment. Although our study re-
lied solely on phlebography, we recommend a multimodal
imaging approach in clinical practice - integrating IVUS
and Dyna-CT - to accurately assess residual stenosis and
flow [6,7]. For patients with multiple venous segments in-
volved (e.g. iliac, common femoral, and superficial femo-

Table 1. The DVT Recanalisation Scale (DVT RS)

ral veins), the overall recanalisation grade should reflect
the most severe lesion observed within the treated region.

Discussion

The DVT RS represents a novel approach to evaluating
venous recanalisation following endovascular treatment of
DVT. Our findings indicate that the scale is reproducible,
with excellent interobserver reliability, as demonstrated
by the > 90% agreement among four experienced opera-
tors. Notably, our pilot study primarily involved patients
with acute iliofemoral DVT, reflecting our initial focus
on this common and clinically significant presentation.
However, we believe that the DVT RS is sufficiently ver-
satile to be applied to any region affected by thrombosis
- including upper-extremity and brachiocephalic venous
disease — and even in patients with chronic DVT or post-
thrombotic symptoms, as it focuses on the outcome of
flow restoration in the treated venous region.

Although our retrospective analysis relied solely on
phlebographic imaging, we advocate for a multimodal
imaging approach in routine clinical practice. Combin-
ing phlebography with intravascular ultrasound (IVUS)
and, when indicated, Dyna-CT allows for a more precise
assessment of residual stenosis and flow characteristics.
For our assessment, the binary classification of stenosis
(< 50% vs. > 50%) was selected for its simplicity and re-
producibility, providing a practical framework for evaluat-
ing recanalisation. However, in the proposed scale, we
do not suggest a strict numerical threshold when distin-
guishing between scores 2A and 2B because the clinical
significance of venous narrowing remains variable and is
not clearly defined within the phlebological community.
Moreover, the underlying cause of the stenosis in these
cases may differ - it may result from residual thrombus,
chronic post-thrombotic changes (such as fibrotic syne-
chiae or vein wall thickening), or other causes such as ex-
ternal compression, including mass effect from a tumour.
Additionally, the optional “(S)” designation was incorpo-
rated to document cases where stent implantation signifi-
cantly improved the angiographic outcome (e.g., evolving
from Grade 2A to 3(S)).

Our approach contrasts with older scoring systems
- such as the Marder Score and the SVS/ISCVS index -

Grade | Description | (riteria
0 No recanalisation Completely occluded vessel. No flow even under compression.
1 Partial recanalisation without spontaneous flow | No spontaneous flow. Flow only with compression. Partial thrombus reduction.

2A Recanalisation with significant stenosis

Spontaneous flow present. Significant residual stenosis with substantial flow limitation.

2B Recanalisation with residual stenosis

Spontaneous flow present. Not significant residual stenosis with moderate/minimal flow limitation.

3 Complete recanalisation

Normal spontaneous flow, no residual thrombus, no stenosis or flow abnormalities.

(S)* | Stent-assisted recanalisation

Add“(S)"to any grade (e.g. 2B(S)) if stent placement was required.
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2B 2B(S) 3

Figure 1. Representative angiographic images illustrating each grade of the proposed recanalisation scale

which focus primarily on thrombus burden. By integrating
both anatomical and functional parameters, the DVT RS
offers a more comprehensive assessment of recanalisa-
tion. While our pilot study assigned a single overall grade
per patient for simplicity, the scale is flexible and can be
applied segment-wise if more detailed evaluation is re-
quired.

Overall, the DVT RS holds promise for standardising
outcome reporting and facilitating robust comparisons
between clinical results and intravascular recanalisation
findings. Further prospective validation in larger, multi-
centre cohorts is warranted to confirm its clinical utility
across different venous regions.

Conclusions

The DVT RS is a novel, reproducible tool that integrates
anatomical and functional criteria for assessing venous
recanalisation following endovascular treatment of DVT.

Our retrospective pilot study demonstrates excellent
interobserver reliability using phlebographic imaging.
To achieve optimal clinical outcomes, we recommend
the integration of multimodal imaging — combining phle-
bography, IVUS, and Dyna-CT - in routine practice. Fur-
ther prospective validation in larger, multicentre cohorts
is essential to confirm the scale’s clinical utility and to
facilitate standardised outcome reporting in DVT mana-
gement.

Disclosures

1. Institutional review board statement: Not applicable.
2. Assistance with the article: None.

3. Financial support and sponsorship: None.

4. Conflicts of interest: None.

© Pol J Radiol 2025; 90: e471-e474

e473



Arkadiusz Kacata, Jedrzej Fischer, Krzysztof Dys, Andrzej Szuba, Maciej Guziriski

References

1. Heit JA, Silverstein MD, Mohr DN, Petterson TM, O’Fallon WM,
Melton LJ 3rd, et al. The epidemiology of venous thromboembolism

in the community. Thromb Haemost 2000; 83: 736-740.

2. Kearon C, Akl EA, Ornelas J, Blaivas A, Jimenez D, Bounameaux H,
et al. Antithrombotic therapy for VTE disease: CHEST guideline

and expert panel report. Chest 2016; 149: 315-352.

3. Enden T, Haig Y, Klow NE, Slagsvold CE, Sandvik L, Ghanima W,
et al. Long-term outcome after additional catheter-directed throm-

bolysis versus standard treatment for acute iliofemoral DVT

(CaVenT). Lancet 2012; 379: 31-38.

4. Marder VJ, Soulen RL, Atichartakarn V, Budzynski AZ, Parulekar S,

Kim JR, et al. Quantitative venographic assessment of deep vein

thrombosis in the leg. Circulation 1977; 55: 864-868.

5. Subcommittee on Reporting Standards in Venous Disease, Ad Hoc

Committee on Reporting Standards, Society for Vascular Surgery/

e474

North American Chapter, International Society for Cardiovascular
Surgery. Porter JM, Rutherford RB, Clagett GP, Cranley JJ, O'Do-
nnell TE, Raju S, et al. Reporting standards in venous disease. ] Vasc
Surg 1988; 8: 725-738.

. Baccellieri D, Apruzzi L, Ardita V, Bilman V, De Cobelli E Melissano G,

Chiesa R, et al. Intraoperative completion cone-beam computed
tomography for the assessment of residual lesions after primary
treatment of proximal venous outflow obstructions. Phlebology
2021; 37: 55-62.

. Siciliano F, Ronconi E, Rossi T, Fanelli F, Krokidis M, Sirignano P,

et al. Endovascular treatment of lower limb acute DVT: current trends
and future directions. CVIR Endovasc 2024; 7: 82. DOI: https://
doi.org/10.1186/s42155-024-00495-x.

© Pol J Radiol 2025; 90: e471-e474



