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Classical Starling Forces at Steady State
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Normal: Thoracic Duct Function

8-12 litres/day

Courtesy of Dr Dori
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Blood (plasma) ==  interstitial fluid

Lymphatic System
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Near-infrared fluorescence

Lymph vessel
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Contraction Frequency before and after intervention

HYPERTHERMIA = B Baseline
Lopera 2017 = mH—a— A Intervention
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Lymphatic dysfunction
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Acute Tricuspid Regurgitation
CVP increase from 4 to 10 mmHg
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Human lymph vessel exposed to
acute volume / pressure overload




Chronic = 28 days:
Lymphatic vessel dilatation and
Smooth muscle cell hypertrophy

Diameter | Wall Thickness
(mm) (mm)
3.4 0.1

Control
28ds/pTR 4.3 0.3

Lymphatic valve
SMC layer

i Spindle-shaped endothelial cells



" Acute Heart Failure

Vascular congestion
Excess extracellular fluid
Normal Elevated CVP opposes drainage

More plasma exits the  Lymph production
capillary duing ADHF  increases during ADHF

Plasma exits the Interstitial fiid enters
capillary and enters the lymphatic capillaries
the interstitial space and becomes lymph

Lymphangion

(contraction)

Increased
interstitial fluid

Diastole (edema) %

Abrahametal JACC:6,1152021




Blood Flow

Interstitial Space

<+=>|nterstitial
Fluid

Rossitto, G. et al. J Am Coll Cardiol. 2020;76(24):2817-29.
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Reduced Lymphatic Reserve in
Heart Failure With Preserved
Ejection Fraction
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Interstitial Fluid Accumulation
(ml x min™ x 100 ml of Tissue)
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Threshold above which interstitial
fluid accumulation starts
(isovolumetric)
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Normal Fontan

Lymphatic Tissue Fluid
Capillaries

Tissue Fluid
Capillaries
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Lymph-angiogenesis in Fontan

Healthy
Circulation CVI 2019 12(4)

and lymphangiogenesis



Fontan response to Heat test

37-40°C, 5 min

Physiol Rep 2021



Blood (plasma) ==  interstitial fluid
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Respiration and

ventilation

Spontaneous
breathing

Inspiration

Exhalation




Thoracic duct pressures in Fontans 1

Mechanical ventilation

Ventilator disconnected

Pressure increases: 7-10 mmHg
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Kelly, ...Dori, Hjortdal
Physiol Rep 2022



Mechanical ventilation and increase

In Thoracic Duct pressure
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Positive inspiratory pressure (emH20)
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