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Figure 8.2 Lymphatic anatomy of the lower extremity. (Reprinted from Netter Anatomy lilustration Collection. ©Elsevier Inc. All Rights Reserved.)
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Different Clinical Presentations with CVD

Eur J Vasc Endovasc Surg (2022) 63, 184e267
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Chronic Venous Disease (CVD)

e A common progressive disorder reported to affect up to
60% of the general population ; Varicose vein and CVD
Impacting 10-30% of the world population.

e The symptoms varying, to different degrees of severity
including asymptomatic forms to disabling pain,
heaviness and ulceration of the limbs affecting quality
of life (Qol).
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+  TIMPs1,2

Venous valve incompetence is central to the
venous hypertension that appears to underlie
most or all signs of chronic venous disease.

Pathogenesis of
Venous Insufficiency

MMPs Activation
+  MMP-1,2,3,89,13

ndothelial Activation/Dysfunction

*+ Hemodynamic changes (Pressure/Shearstress)
+ Adhesion Molecules (VCAM, ICAM)

Inflammatory Mediators

«  Cytokines (TGF-B,,iNOS, VEGF)

* Leukocytes, Lymphocytes (CD4+)
Mast cells

Valve Dysfunction
and pemodeling

4

Risk factors for chronic venous disease
Genetic factors
Female sex (progesterone)
Pregnancy
Age
Greater height
Prolonged standing
Obesity

Genetic Factors

Cx37,Cx43,Cx47 . FOXC2
+ Matrix GlaProtein « HH 2 i
S e teioadin) i PAI‘-:1y NEJM 2006;355:488-98

Tenascin C Vascular Cell 2014, 6:24

Circulation. 2018;138:2869-2880



Venous Hypertension in Venous Insufficiency

Endothelial activation state

Risk Factors
‘.’al'vrul.\r A Steady laminar blood flow
reflux .
Antithrombotic agents
Endothelial
G0 L8 Bl IE . & . - Antimigration agents
Disruption in « Disrupted sheer stress .P’ -
mechanotransduction « Changes in vascular tone QP]IS"“W,' -
t 3 - activator =
{ Ve h :
| ‘enous hype |
Glycocalyx
shedding
Increased
vascular
permeability
Redox Inflammation
Balance
Leukocyte adhesion
[ emthrocpe infitraion | [ Leut fitration |

Iaythlocyteuﬁdaﬁvesuss ] I Vein wall inflammation ]

| Heme degradation « Structural degradation

« Valvular reflux
« Vein wall dilatation

e
-

o= Vein-wall damage

g
———— — —
R —

—

Clinical
Symptoms

Venous « Chronic venous disease | |

Edema leg ulcer « Varicose veins

NEJM 2006;355:488-98.
NEJM 2024;391:2350-9.




CEAP Classification System and Reporting Standard

Revision 2020

C (Clinical Manifestations), E (Etiology), A (Anatomic Distribution), P (Pathophysiology)

Cco

No visible or palpable signs of venous disease

C1

Telangiectasias or reticular veins

Cc2

Varicose veins

C2r

Recurrent varicose veins

C3

Edema

C4

Changes in skin and subcutaneous tissue secondary to chronic venous disease

C4a

Pigmentation or eczema

C4b

Lipodermatosclerosis or atrophie blanche

Cé4c

Corona phlebectatica

C5

Healed

cé

Active venous ulcer

cer

Recurrent active venous ulcer

Journal if

) Vascu

ar Surgery

Lurie et al. J Vasc Surg Venous Lymphat Disord, May 2020

” Venous and Lymphatic Disorders Copyright © 2020 by the Society for Vascular Surgery® W @JVvascSurg n@TheJVasc$urg
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Patients with symptomatic chronic venous disease COs — C5:
Not undergoing interventional treatment
Awaiting intervention
With persisting symptoms after intervention

Conservative treatment

Patient with Symptomatic CVD (C0s~C5)

Conservative management

y

Exercise
Class Ila B

_+_

Lifestyle
adaptations

Y

Pharmacotherapy
with VADs
Class Ila A

Compression
treatment*
Venous Oedema LDS / atrophie
symptoms (C3) blanche (C4b)
Y Y Y
Elastic Elastic Elastic
compression compression compression
stockings (ECS, IB, ACG) stockings
=15 mmHg 20 — 40 mmHg 20 - 40 mmHg
Class I B Class I B Class I B

Eur J Vasc Endovasc Surg (2022) 63, 184267




Pharmacological Treatment

31. In symptomatic patients with varicose veins who are not candidates for intervention, or 2 (weak) B
who are waiting for intervention or have symptoms after intervention, we suggest (moderate)
micronized purified flavonoid fraction or Ruscus extracts for treatment of vein related pain,
leg heaviness and/or sensation of swelling. #

2 (weak)

2These products are not approved drugs by the U.S. Food and Drug Administration (FDA). The FDA does not approve medical food
or nutritional supplements (https://www.fda.gov/).

JVasc Surg Venous Lymphat Disord. 2024 Jan;12(1):101670.



Micronized Purified Flavonoid Fraction (MPFF)
Flavonoid-based Veno Active Drugs

INCREASED . " "
venous hypertension R venous hypertension

vicious circle

ABNORMAL REMODELLING

O Diosmin 900 n 1g PERMEABILITY of venous valve ~ REFLUX : NECRoi:s _
N of capillaries Al in microvalves of skin capillaries
O Hesperidin 100mg

v' Hesperidin

v Q|osmet|n N CVD [
v Isorhoifolin ~ 7 T T ymptoms and signs

Clinical Drug Investigation (2023) 43:59-513
Phlebolymphology. 2016;23(2):82-91



Beyond Conservation:
When Venous Intervention is Inevitable

Guidelines Grade of Quality of
recommendation Evidence

2 (weak)

B
(moderate)

21.2. For patients with symptomatic varicose veins and axial reflux in the GSV or SSV who are
candidates for intervention, we recommend superficial venous intervention over long-
term compression stockings.

2 (weak)

214. In patients with symptomatic varicose veins who are candidates for endovenous therapy 2 (weak) B
and wish to proceed with treatment, we suggest against a 3-month trial of compression (moderate)
therapy before intervention.

2.2). In patients undergoing thermal ablation for saphenous incompetence, with or without 2 (weak) B
concomitant phlebectomy, we suggest postprocedure compression therapy for a (moderate)
minimum of 1 week for pain reduction.

J Vasc Surg Venous Lymphat Disord 2024;12:101670.



Beyond Conservation:
When Venous Intervention is Inevitable

For patients with symptomatic varicose veins and axial reflux in the GSV or SSV who are | 1 (strong) B
candidates for intervention, we recommend superficial venous intervention over long- (moderate)
term compression stockings.

In patients with symptomatic varicose veins who are candidates for endovenous therapy 2 (weak) B
and wish to proceed with treatment, we suggest against a 3-month trial of compression (moderate)
therapy before intervention.

In patients undergoing thermal ablation for saphenous incompetence, with or without 2 (weak) B
concomltant phlebectomy we suggest postprocedure compression therapy for a (moderate)

J Vasc Surg Venous Lymphat Disord 2024;12:101670.



Procedure Method

and Type Indicationy Evidence of Benefit Data Type
Superficial vein
Irlnjec:tion: sclerotherapy Varicose veins, spider veins, bleed- Improved appearance; reduced pain, heaviness, fa- Observational

ing veins, and periulcer venous
network

tigue, burning, paresthesia, and itching?; and
improved wound healing®

and stripping

L tomy;

Surgical approach: phlebec-

Varicose veins

in 93.5% of the treated veins at 3 years and
improved patient-reported venous disease—
specific quality-of-life measures™

Observational

\ y
 Endovascular approach: N
thermal ablation
Laser Axial veins and perforator veins High percentage (93.1%) of occlusion of refluxing Observational
veins at 1 year,? improved disease-specific
quality-of-life measures, and improved wound
healing?
Radiofrequency Axial veins and perforator veins High percentage (91.6%) of occlusion at 5 years, RCT
improved venous measures, improved venous
disease—specific quality-of-life measures,® and
\ improved wound healing® Yy
f Endovascular approach: N
nonthermal ablation
Microfoam Axial veins High percentage (73%) of occlusion at 1 year and RCT
improved venous disease—specific quality-of-
life measures?”
Mechanochemical Axial veins High percentage (94%) of occlusion at 6 months,” Observational
reduced pain, and improved wound healing®”
Cyanoacrylate glue Axial veins High percentage (91.4%) of occlusion at 5 years RCT
and improved venous disease-specific quality-
\, of-life measures® y
rSurgi{:al approach: ligation Axial veins Successful stripping and absence of veins noted RCT

NEJM 2024;391:2350-9.



Mechanism of Sclerotherapy

O Detergents

Injection of sclerosing agent v Polidocanol
‘L v Sodium tetradecy!
sulfate (STS)
Destruction of endothelium O Osmotic agents
v" Hypertonic saline
'l' v' Glucose
1hr Post STS Exposure of basement membrane

+

Thrombosis and phlebitis

4 pY

Occlusion and fibrosis Recanalization g
0o

14 d Post STS 60 d Post STS

Phlebology 2016; 31(1): 50-6.
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Surgical Approach Techniques

Varicose veins Ligation & Stripping Phlebectomy

Phlebectomy Ligation & Stripping

DESTRA

Mastering Endovascular Techniques. Springer, 2024.
Rutherford's Vascular Surgery



Thermal Ablation Techniques

Varicose veins

The Next EVLA (1470 nm) Energy Protocol
Generation 7 Vein Dameter: s-10mm
" ' Energy: 60 Jem (LEED)

Endovenous RF :
Ablation V*O-_ma-‘zgnv;m

"4 LASER 1999 | Steam 2011
-

Geroulakos G et al. Mastering Endovascular Techniques. Springer, 2024.



Non-Thermal Non-Tumescent (NTNT) Techniques

Varicose veins

[0 Cyanoacrylate Adhesive
v e.g., VenaSeal

» 1. Mechanical injury of the vessel endothelium »2. A sclerosant chemical sprayed from the

(inside of the vein) by a rotating catheter tip tip of the catheter as it is withdrawn to ensure
(3500RPM). maximum effect

0 MechanoChemical
Ablation (MOCA)
v’ ClariVein
v Flebogrif

Geroulakos G et al. Mastering Endovascular Techniques. Springer, 2024.
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endothelial cells

FIGURE 1. Relationship between lymphatic and blood vessels. Artwork by
Patrick L. Jochim, Mayo Clinic.
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Cervical / Uterine /Ovarian cancer
Melanoma

Prostate cancer

Colorectal cancer

Radiation

Suprafemoral node dissection

[llustration by Smart-Servier Medical Art
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Impaired lymphatic Interstitial fluid
function accumulation

Fibrosis
Adipose deposition

Inflammation
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MEKIEE R
LYMPHEDEMA - THERAPY medi

CDT — COMPLEX DECONGESTIVE THERAPY

PHASE 2 — MAINTENANCE PHASE

SRR - R
Objective:  maintenance and improvement of the result
from PHASE 1

Duration:  usually for a lifetime

- BiE: #RUES MR (HES ) aBmR
- iR BERREER

5 PILLARS OF CDT

Manual Hygiene and Exercise and Learning and Compression
Lymph Skin Care Movement Self- Therapy
Drainage . . management .
BEEGEEE EEES BT a %

EFHESIFRE BRERRERE
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Q
COMPRESSION THERAPY

GRADUATED COMPRESSION DEFINED BY RAL

medi

= Adaptation of compression to anatomy

» RIESREEREED

40%
= Decreasing pressure from distal to proximal,
i.e. from bottom to top

BN R EE T

= Highest pressure at the ankle(fll#%):100%
Below the knee(BRZLLTF): 70% max.

T At the thigh(AB8): 40% max.

,
The various compression classes are defined RAL

according to the static pressure at the ankle
BEHERZRERRNFEENES

100%

, g RAL-GZ 387
Compression classes defined by RAL D Institut fur Gi und
i.e. German Institute for Quality Assurance and Certification




o Lymphovenous anastomosis

= =

end-to-end end-to-side side-to-side
° Vascularized lymph node transfer e Suction assisted protein lipectomy
(VLNT) ; (SAPL)
Vasculature anastomosis Recipient vesselss — =
N\ Y T ' ' |

Lymph node
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Lym phovenous Bypass Surgery
FOR LYMPHEDEMA ——————

; Swollen Arm |
Lymphatic Vessel - Lymphedema/’J

= Bl

mmm mEE

::._.J" m oEmE | Dy
|
{

Minimally Invasive = Reduces Swelling  Decreasse Infection  Outpatient Procedure

L " Risk







Workflow “
of LVA Supermicrosurgery
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Journal of K\
Clinical Medicine MD\Py

Article

Lymphaticovenous Anastomosis for Treating Secondary Lower
Limb Lymphedema in Older Patients—A Retrospective
Cohort Study

Johnson Chia-Shen Yang 123 , Yu-Ming Wang 24 , Shao-Chun Wu 25 , Wei-Che Lin 2"‘, Peng-Chen Chien 1'1,
Pei-Yu Tsai "2, Ching-Hua Hsieh "2 and Sheng-Dean Luo %7

volume reduction of the lymphedematous limb, in volume and prevalence, was 867.5 mL
[336.0 to 1309.0] and 32.7% [15.1 to 47.3], respectively. The one-year post-LVA volume
reduction was 777.5mL [215.0 to 1443.5] and 33.3% [15.6 to 54.4], respectively. Significant
six-month and one-year post-LVA percentage volume reductions were noted compared
to the pre-LVA volumes (both p < 0.001). However, no significant difference was found
between the six-month and one-year post-LVA percentage volume reduction (p = 0.53)

11971.8mi
8273.0m
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