Pathophysiology and hemodynamic of
venous insufficiency

Assoc. Prof. Boonying Siribumrungwong, M.D., PhD.



Normal physiology
Standing position in
normal individual

Normal physiology

Venous system

Venous hype rtenSion Deep Superficial

v'Deep, superficial, and
perforator systems Thigh perforator

v'Supine position (ankle pressure Popliteal level
> Right atrium pressure 15 T
mmHg) |

 » LOwer leg |

/ perforator ,
Ca If MUSC | e p um p| ng Venous pressure r Venous pressure :

. ~ 80-100 mmHg ~ 80-100 mmHg
function (secondary heart)

- - - - - - - - - - -

:_Nn:: flow in superficial vein in standin;i
Il:msitinn with no motion N




Ambulatory pressure fall during ambulation

Venous system

al physiology
Failing to do so -- > ambulatory pressure hypertension nbulation

Deep  Superficial
Rapid efflux of blood to
/ thigh deep vein
]
0 A Calf muscle contraction
U ~ pressure 200-300
A / mmHg
Deep vein % | Superficial vein pressure
<] .
pressure S P / A increase above normal (+)
: > >
increase s from outward flow from
significantly ‘Ei‘; perforator
hlgherlthan = I Outward flow even in B
normal (+++) \\‘-Hh__ﬁ, normal physiology

(conjoined vessel concept)
- deep vein to superficial
vein pressure difference of
~ 40 mmHg after first tram
then continuing decrease
afterward for each tram

e esCle relax state)

Deep

Femoral and
popliteal venous
pressure do not

fall

* F & ¥

Lower leg deep

venous pressure

fall significantly
(+++)

Venous system

Superficial

Competent valve
prevent reverse flow

|_;ﬂ'.ml:vulatu::rr{y,' ]
pressure gradient |
~ 40 mmHg
1 (force of reflux in |
| Incompetent vein) |
Superficial venous
pressure fall lower

than normal (+)

Inward flow
> (quantity higher

than outward flow)



Perforator veins
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Incompetent perforators or pathologic perforators
- Outward flow > 500 ms AND

- Diameter > 3.5 mm (fascial level)

- Considered treatment in C5 and C6

Gloviczki et al. J Vasc Surg 2011
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Venous system

1. Qutflow stenosis or
occlusion

2. Incompetent valve and
Reflux

--Thigh IPV

--Superficial vein reflux

-- llifemoral reflux (non-
significant unless with
concomitant popliteal vein
reflux)

-+ Lower leg IPV act as

reentry of reflux into deep
venous system (considered
treatment only in CEAP
C5-6, or concomitant
popliteal, tibial vein reflux)

3. Calf muscle dysfunction
or limited ankle range of
montion

May-Thurner syndrome, lliofemoral,
femoropopliteal vein thrombosis,
external compression

Primary or secondary

Old CVA, paralysis, localized
deformity
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Theories of primary . it |
varicose veln Primary venous dilatation leading to secondary

valvular incompetence

-Structural weakness of the vein wall -- > abnormalities in
the structural protein (collagen)

- Impaired venous tone

Congenital or acquired valvular

dysfunction
-Valve leaflet shortening by inflammation
process (leukocyte infiltration at valvular sinus

-Widening of valve annulus with medial .
hypoplasia Conclusion —

abnormality in venous

;, wall — endothelial cell

Reduction in elasticity ps , sSmooth muscle cell,
Endothelial activation extracellular matrix

J. Colledge et al. EJEVS 2003
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Ambulatory venous pressure hypertension

Target disease = skin and subcutaneous tissue




Telangiectasia,
Variose Vein
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Dilated and
tortuous vein

Chronic endothelial injury - >
Macromolecular leakage: leukocyte,
RBC, fibrinogen

Inflammatory
response
(increase
cytokines at
surrounding
tissue)
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Compression therapy
v Decrease ambulatory venous hypertension
v’ Increase ejection fraction
v' Narrowing superficial vein -- > decrease reflux
v Decrease residual venous volume of leg
v’ Raise interstitial tissue pressure, reduce edema
Correct cause of venous hypertension
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Thank you




