We Should Revise The Definition
Of Venous Reflux: What Other
Modality Should We Consider
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CVD: what is the Therapeutic target

h&art., Medscape
“The primary goal of surgical or endovenous therapy is
to improve the venous circulation by removing the
major reflux pathways.”

Treatment
target

Therapeutics
& Devices

Outcome measures

Am J Occup Ther. 2013 Mar-Apr; 67(2): 162-170

An Ideal Therapeutic target
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What makes a good drug target?

Isabella Gashaw', Peter Ellnghaus’, Anette Sommer' and Khusru Asadullah’

Ideal Therapeutic Target Valve Reflux (current
incompetence | definition)

Is disease-modifying Yes Yes
Present in the disease and low prevalence in other Yes No
diseases

High reliability, high PPV Yes No
Can be used to monitor therapeutic efficiency Yes No

Present in the disease and low
prevalence in other diseases

Friedrich Trendelenburg

Uber die Unterbindung der Vena
saphena magna bei
Unterschenkelvaricen. Beitrige zur
Klinischen Chirurgie, 1891; 7: 195-210.

Sir Benjamin Collins Brodie
Lectures lllustrative of Various
Subjects in Pathology and Surgery.
London, Longman, 1846.

Present in the disease and low
prevalence in other diseases

Bauer G. The etiology of leg ulcers and their treatment by resection of the popliteal vein.
JInternationale de Chirurgie 1948;8:937-67.

A method of performing descending venography

Robert L. Kistner, M.D., Fugene B. erris, M., Gurinder Randhawa, M.D., 3nd
‘Curtis Kamida, M., Honaluls, Hovwsi

Deep venous reflux definitions and associated
clinical and physiological significance
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J Vasc Surg: Venous and Lym Dis 2013;1:325-32.

J VASC SURG 1986; 4:464-8.
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Quantitative segmental evaluation of venous
valvular reflux with duplex
ultrasound scanning

Paul S. van Bemmelen, MD, Geri Bedford, BS, Kirk Beach, PhD, MD, and /
D. E. Strandness, MD, Scals, Wash.

J VASC SURG 1989;10:425-31
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Prevalence of Reflux in CVD

Venous systems o Cf o C5;6
%(95%Cl) %(95%Cl)
Deep 18.8 (15.2-22.8) 54.5(32.2-75.6)
GSV 28.9(24.7-33.4) 57.1(43.0-78.2)
GSV below knee 32.2(27.7-36.9 42.9(21.8-66.0)
3% 8.6(6.2-11.7) 22.7 (7.8-45.4)

Bonn Populational Study

Maurins U, et al. | Vasc Surg 2008; 48(3):680-7

Reflux in Normal Limbs

Competent
mal Flow Reflux valves

Cardiol Ther. 2020 Dec;9(2):215-218

Prevalence of Reflux in athlets

High Physical Activity Volume Is Associated With an Increase in the
Calibre of the Lower Limb Veins Without Impact on Functional
Discomfort: the VARISPORT Study

Veins HPAV group (n = 238 Control group (n = 238) OR (95t C1) pralue

% of
symptomatic
patients is exactly
the same (37%)

Size and prevalence of reflux
in are significantly larger in

HPAV group

Present in other diseases

Duplex ultrasound abnormalities of the lower limb veins might
precede clinical venous reflux signs in post-Fontan adolescents and
young adults

Su Jin Kwon, MS Yu-Mi Im. PhD.” Jong Yoon Park MD." Dong-Hee Kim. MD, PhD;* and
Tae-Jin Yun, MD, PhD* Seoul Cheonan. and WonjuSi. Republic of Korea

- Key Findings: Among the 87 transplantation-free
survivors who reached adolescence or young adult-
hood after the Fontan procedure, 66 (76%) showed
venous reflux of the lower extremity on duplex ultra-
sound scanning. However, the CEAP (clinical, etiolog-
ical, anatomical, pathophysiological) classification of
the same cohort was mostly grade O (66 of 87; 76%).

High reliability, High PPV?

Definition of venous reflux in lower-extremity
veins J Vasc Surg 2003;38:793-8

Nicos Labropoulos, PhD, DIC, RVT, Jay Tiongson, MD, Landon Pryor, MD, Apostolos K.
p? los, MD, Steven S. Kang, MD, M. D, and William 11 Baker, MD,

Maywood, 1

Duration of RF in the various normal veins varies,

probably related to their size, valve location and number,
tributary vessels uniting these veins, and wall compliance.

Reflux can occur in any vein segment, irrespective of
discase stage."> This is supported by our study, which
included patients without signs and symptoms of chronic
venous insufficiency.
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High reliability, High PPV?

0.2sto 1.4 sec

INVEST Study (INvestigating Venous « Size of the vein
=3 disease Evaluation and Standardization
. of Testing) 1 Vasc Surg: Venous and Lym Dis 2015;3:8-17.
« CSA of perforators
Example:

o . . .
E‘ i 1 15t test: CSA of competent tributaries J Vasc Surg Venous Lym Dis 2022;10(1):69-74
£ +70% :
£ - - .
g T l RT=1 sec, Blood volume ejected by a maneuver J Vase Surg Venous Lym Dis 2021;9(5):1282-1290

. S nd .

- 2% 2" test: * Provoking maneuver, position, time of the day, etc.

- . RT=0.3 sec J Vasc Surg 2012;55:437-45

& 0 o = bl J Vasc Surg. 2012 Feb;55(2):437-45.

Determinates of RT

An |Ideal Therapeutic target

g What makes a good drug target?

Isabella Gashaw', Petr Ellinghaus?, Anette Sommer' and Khusru Asadullah
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is disease-modifying Yes
Present in the disease and low prevalence in physiological No
conditions or in other diseases

has a favorable ‘assayability’ (high reliability, high PPV) No
target/disease-specific biomarker exists to monitor therapeutic No
efficacy

Alternative definitions of deep
reflux: MRV

Stroke

CLINICAL AND POPULATION SCIENCES

Cerebral Venous Reflux and Cerebral Amyloid
Angiopathy: An Magnetic Resonance Imaging/

Relationships of Pelvic Vein Diameter and Reflux with Clinical
tions of Pelvic Venous Disorder Positron Emi fomography Stu

imaging characterization of lower extremity venous disease:
venous reflux versus venous obstruction

Noncontrast MRI in assessing
venous reflux of legs using QFlow
analysis and radial basis function

neural network technique

Alternative definitions of superficial
reflux: Thermography

GSV proximal 0.2 sec
thigh

GSV mid 0.3 sec
thigh

GSV proximal 0.4 sec
calf

GSV distal 0.2 sec
calf

CONCLUSIONS

* Reflux time (RT) can not serve as a treatment target
measure and/or the treatment outcome measure

*RT may be used for description of segmental pathology in
the context of anatomical extent of reflux (axial vs. segmental)

¢ Current definition of reflux (by RT) became more a barrier
than a benefit to the progress




It is time to move forward
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