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Good Blood Tests, Bad Capillary
Delivery
Absurd Health Institute · Hypothesis and mechanistic perspective

Central hypothesis

Normal arterial oxygen saturation and satisfactory hemoglobin do not establish uniform oxygen
delivery to every capillary bed. The hypothesis is that local heterogeneity in red-cell traffic, capillary
transit and extraction may produce functionally important tissue deficits despite reassuring
systemic measurements.

The biological route

Oxygen delivery depends on arterial oxygen content, flow, microvascular architecture, diffusion
distance and mitochondrial utilization. Capillary transit-time heterogeneity models show how rapid
shunting through some channels and slow flow through others can reduce efficient extraction.
Endothelial and pericyte regulation, erythrocyte deformability and local inflammation provide
mechanisms to consider. The existence of these variables does not establish microvascular ischemia
in every fatigued patient.

A deeper interrogation

The physiology of oxygenation contains a useful mathematical correction to the simple statement
that a normal oxygen saturation means tissues are adequately oxygenated. Arterial oxygen content
depends heavily on hemoglobin concentration, and oxygen delivery depends additionally on flow.
Even this macroscopic accounting is not enough: extraction at the capillary interface depends on
residence time and diffusion gradients. A heterogeneous capillary network can carry plenty of
oxygenated blood while distributing it inefficiently. Capillary transit-time models have examined
whether some flow patterns paradoxically reduce extraction efficiency. Yet these mathematical
predictions are not licenses to diagnose microvascular failure from fatigue alone. A mechanistic
paper must specify an organ, tissue oxygen tension, capillary transit distribution and disease state.
One must also distinguish flow limitation from cellular inability to use delivered oxygen. This is
relevant to stroke, sepsis and metabolic illness in different ways. The most useful conclusion is not
that systemic tests are useless, but that they are measurements at a particular scale. The next scale
may reveal processes those tests were never designed to see.

Alternative explanations and limits

Anemia, heart failure, lung disease, deconditioning and systemic inflammation are often more
straightforward causes of reduced exercise tolerance. Microvascular estimates can be
model-dependent and differ markedly between brain, muscle and other tissues.

What would change the conclusion?
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A strong study must demonstrate local extraction abnormalities or perfusion heterogeneity with a
validated method, correlate them with region-specific function, and show that altering the
abnormality improves outcome. A normal capillary metric in adequately studied symptomatic tissue
weakens the hypothesis.

The distinctive prediction

Local oxygen extraction and capillary transit should add predictive information beyond arterial
saturation, cardiac output and hemoglobin. Without an organ-specific measurement, microvascular
starvation remains a possibility rather than a patient diagnosis.

Clinical interpretation

Clinically, a normal pulse-oximeter reading should not end the evaluation of serious ischemia or
tissue injury; equally, it is no warrant for speculative oxygen therapies without a demonstrated
indication.

Selected scientific reading
Contextual background, not direct validation of the proposed hypothesis.
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Editorial note: Original theoretical perspective, not an original clinical study, validated diagnosis, or treatment protocol.
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