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Abstract : The route of lymphatic vessels from the periodontal ligament to the mandibular
foramen was studied in five male SD rats. After the animals were killed with an overdose of
anesthesia, the mandibles were fixed, decalcified and embedded in GMA resin. Serial sagittal
sections were made, stained and observed in a photomicroscope. In addition, the route of the
lymphatic vessels from the periodontal ligament to the mandibular canal was three-dimensionally
reconstructed.

The lymphatic vessels in the periodontal ligament ran together with veins passing along the wall
of the alveolus. In the apex region and the alveolar canal, they were located close to veins running
together with arteries and nerves. In the alveolar part of mandibular canal, the vessels ran together
with veins passing along the upper wall of mandibular canal. In the mandibular canal within the
ramus of mandible, they separated from the upper wall of the mandibular canal as veins increased
in diameter. The part of the mandibular foramen of the mandibular canal, the lymphatic vessels ran
between veins and arteries.

We conclude that the pressure producing the lymphatic flow is generated by masticatory force
and arterial pressure in the periodontal ligament, by arterial pressure in the alveolar part of the
mandibular canal, and by arterial pressure and the muscular pump of the medial pterygoid muscle
in the mandibular foramen of the mandibular canal. The mandibular canal within the ramus of
mandible is supposed to be the transitional region between the inside and the outside of the

mandibule.
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The route of the lymphatic vessels from the periodontal ligament to the mandibular foramen of
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Fig. 1 The lymphatic vessels before invading
the mandibular foramen. Inset
photomicrograph  of the lymphatic
vessels, showing a tubular structure
consisting of cells with very thin
cytoplasm. green : lymphatic vessel, small
arrow : vein, N : inferior alveolar nerve,

MF : mandibular foramen, bars : 100um

Fig. 2 The lymphatic vessels after invading the
mandibular canal from the mandibular
foramen. The lymphatic vessels entering
from the mandibular foramen run
between the arteries and veins. large
arrow : inferior alveolar artery
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The lymphatic vessels in the mandibular
canal within the ramus of the mandible.
The veins passing close to the upper wall
of the mandibular canal repeatedly
branch and decrease in diameter. The
lymphatic vessels run together with the
veins. In contrast to the veins and
lymphatic vessels, the arteries and nerves
ramify into branches that pass towards
the upper wall of the mandibular canal
within the ramus of the mandible. B :
bone surface, a branch of inferior
alveolar artery passing towards molars, n
branch of inferior alveolar nerve
passing towards molars
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Fig. 4 The alv
canal. The branches of the arteries and
nerves diverge already in the segment
part within the ramus of the mandible
and run towards the upper wall of the
mandibular canal.
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Fig. 5 The lymphatic vessels in the alveolar
part of the mandibular canal. The
arteries run close to the lymphatic
vessels and veins passing along the
upper wall of the mandibular canal.

Fig. 6 The lymphatic vessels run passing
towards the periodontal ligament of
incisor along with the vessels and nerves.
High magnification of dotted square in
inset. inset photomicrograph of the
whole image. MC : mandibular canal, R :
root of tooth, I : incisor
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Fig. 7 The alveolar canal that the lymphatic
vessels invade. The lymphatic vessels are
seen to invade the alveolar canal (70 um in
diameter) along with the arteries, veins
and nerves.
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Fig. 8 The 1ymphat1c vessels in the root apex
region of the periodontal ligament. The
lymphatic vessels in the periodontal
ligament ramify into branches that pass
towards the dental pulp. DP : dental pulp
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Fig. 9 The lymphatic vessels in the root apex
region of the periodontal ligament. The
lymphatic vessels distributed in the
periodontal ligament diverge from the
arteries and nerves in the apical region
and run along with the vein. PL
periodontal ligament
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Fig. 10 The lymphatic vessels in the periodontal
ligament. The lymphatic vessels passing
upwards in the periodontal ligament run
along with the vein close to the wall of
the alveolus.
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Fig. 11 Three-dimensional reconstruction of the
course of the lymphatic vessels from the
mandibular canal to the periodontal
ligament. Inset two-dimensional
photomicrograph  of a  histological
section, showing the course of the
lymphatic vessels from the mandibular
canal to the periodontal ligament via the
alveolar canal. After passing the alveolar
canal, the lymphatic vessels form a
network(*) in the apical region of the
periodontal ligament. From this network
the lymphatic vessels bifurcate into the
lymphatic vessels passing upwards along
with the ascending veins and those
passing towards the dental pulp. white
arrow head : lymphatic vessels passing
towards dental pulp, vellow arrow head :
lymphatic  vessels passing towards
periodontal ligament (three-dimensional
reconstruction image. red : artery , blue :
vein, green : lymphatic vessel)
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Fig. 12 Schematic drawing of the routes of the
lymphatic vessels, arteries, veins and
nerves from the periodontal ligament to
the mandibular foramen. green : lymphatic
vessel, red : artery, blue : vein yellow :
nerve @ : The part of periodontal ligament
@ : The alveolar canal @ : The alveolar
part of the mandibular canal @ : The
mandibular canal within the ramus of
mandible @ : The part of mandibular
foramen * : The network in the apical
region of the periodontal ligament
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