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Lymphatic vessels in inflammed human dental pulp

MARCHETTI, C.*, PIACENTINI, C., MENGHINI, P.

*Istituto di Istologis ed Embriologia gen.,
Istituto di Clinica Odontoiatrica,
Universita’ degli Studi di Pazia (Italy)

SUMMARY

Investigation has been performed on both the light and electron microscopic characteristics of the lym-
phatic vessels present in the dental pulp of human teeth which have been affected by serious carious le-
sions. These conditions provoke a severe inflammatory response resulting in structural and functional
modifications of the tissue; increase of the tissue pressure is followed by the need for a more intensive lym-
phatic drainage. In the inflammed pulps, dilated lymphatic vessels with distended walls and »open junc-
tions« between endothelial cells are detectable. On the other hand they lack certain endothelial structures
which characterize the morphology of these vessels under normal conditions. In the pulpal regions af-
fected by fibrotic proliferation shrinked vessels with irregular profiles are present. From these observa-
tions it is possible to obtain other information on the mechanisms regulating the lymphatic drainage in
different structural and functional conditions of the interstitium.
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RESUME

La recherche a eu pour but d’examiner au microscope optique et au microscope électronique les caracteris-
tiques morphologiques des vaisseaux lymphatiques présents dans le tissu pulpaire de dents humaines
atteintes de graves lésions dues aux caries. En de pareilles conditions, des processus inflammatoires s’ins-
taurent dans le tissu pulpaire d’une telle intensité qu’ils provoquent des modifications structurelles et
fonctionelles dans le tissu avec une augmentation de la tension tissulaire et donc un besoin majeur de drai-
nage de la part du systéme lymphatique. Dans les pulpes enflammées, on a pu démontrer la présence de

vaisseaux lymphatiques dilatés dans la paroi desquels on trouve des «jonctions ouvertes» alors, qu’il man-
que certaines des structures endothéliales qui caractérisent ces vaisseaux dans les conditions normales.

Dans les zones de tissu pulpaire avec degénérescence fibreuse, on trouve des vaisseaux lymphatiques aux
parois contractées et irréguliéres.

Par ces observations, il a été possible de trouver d’autres informations sur les mécanismes qui reglent le
drainage lymphatique dans differentes conditions structurelles et fonctionnelles de I'interstitium.
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INTRODUCTION capillary permeability and of tissue pressure (van

Hassel and Brown, 1969; Van Hassel, 1973).
Carious invasion or other pathogeneous stimuli pro- Moreover an invasion of inflammatory cells, i.e.
voke an inflammatory response in the pulpal tissue lvmphocvtes, plasmacells, neutrophils and
wich 1n their turn result in an increase of blood macrophages also occurs (Bernick, 1977b). A












and various molecules from the interstitial spaces
towards the vessel lumen in normal tissue conditions
(Marchetti et al., 1987). With inflammed and
oedematous states the increase of the interstitial fluid
pressure needs a more intensive and quick drainage
of the interstitium: the open junctions supply this
functional need (Marchetti et al., 1988). The reduc-
tion in number of intricate intercellular junctions
and the disappearance of intraparietal channels are
explained by the distension of the endothelial cells
because of the expansion of the vessel lumen. On the
other hand we cannot justify the absence of
micropinocytotic vesicles in the endothelial cells
when open junctions are present between them.

In the pulpal regions where a fibrotic dense
extracellular matrix surrounds and compresses the
lymphatic vessels, the endothelial walls lack
intraparietal channels and micropinocytotic vesicles
as well as open junctions. Therefore these vessels do
not seem to display any functional activity. Never-
theless this may be a temporary condition and the
presence of numerous ribosomes and RER cisternae
confirms the persisting functional activity of
cytoplasmic structures of the endothelial cells.

The presence of a large number of Weibel-Palade
bodies in a pulp affected by fibrotic pulpitis is pro-
bably related to degenerative processes of the
endothelial wall as has already been demonstrated in
obliterating blood vessels (Kagawa and Fujimoto,
1987).

From our observations it is evident that lymphatic
system contribute to the drainage of the dental pulp
tissue in normal and inflammatory states. Different
morphological structures perform this function: the
micropinocytotic vesicles, the intercellular adjoining
areas and the intraparietal channels in the normal
pulpal tissue and especially the open junctions in the
inflammed regions. They represent structural adapta-
tions of the endothelial walls to different conditions
of the extracellular matrix.
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