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Biophysical approach to the mechanism of surgical edema

Tsuneo Tatara
Department of Anesthesiology, Kyorin University School of Medicine

Abstract

Surgical edema known as “nonfunctional extracellular fluid” is characterized by the driving force mov-
ing water from the intracapillary to the interstitium and the restricted movement of water within the intersti-
tium. These characters can be explained by the physicochemical properties of the interstitial gel matrix mainly
consisting of proteoglycan. Inflammation caused by surgical stress releases proteoglycan stored in the com-
pact form within the secretion granule. Released proteoglycan largely swells in the interstitium due to the
osmotic pressure arising from the negative fixed charge of proteoglycan. Water inside the proteogylcan gel
matrix is not easily lost because of the high hydraulic resistance due to the fiber matrix. Thus surgical edema
is not caused by the passive fluid flow induced by the hydrostatic and osmotic pressure gradient across the
capillary wall, but caused by the interstitial gel swelling.
Key words: interstitium, gel, edema, surgery, water
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