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Summary

A relatively dense concentration of lymphatics in the region of the papillary muscles of the canine left ventri-
cle has been described. [t is suggested that these channels may play a role in the development of pathologic
changes affecting the mitral valve apparatus which could subsequently cause valve dysfunction.

Introduction

Within recent years new knowledge of the canine cardiac lymphatic system has been important
in elucidating various physiologic and pathologic states (1-12). In the course of studies on the
subendocardial lymphatics of the canine heart (13) we noted an intense concentration of lym-
phatics in the region of the papillary muscles. This observation led to further studies which
form the basis of this report.

Merthods

Fifteen dogs were used in this study. The heart was removed and washed free of blood. Evans
blue dye or Pelican India ink was injected subendocardially with a No. 30 needle and the dis-
tribution of the fine lymphatics emanating from the injection site was observed and photograph-
ed with a Zeiss operating microscope and camera. Injections were principally made in the left
anterior and posterior papillary muscles.

Results

These studies demonstrate that the anatomic
arrangement as well as the size of the canine
subendocardial lymphatics varies. The lym-
phatics appear to group as fine or coarse
structures; the former are much more difficult
to demonstrate and seem to be localized more
superficially. They present as a delicate re-
ticular network on the papillary muscle (Fig. 1).
On the other hand, the coarse lymphatics are
easier to demonstrate and appear as linear
vessels or interconnected networks. The inter-
connected networks are most characteristical-
ly seen on the surface of the anterior and
posterior papillary muscles of the left ventri-
cle and are especially prominent at the sum-
mits of the left ventricular anterior and pos-
terior muscles (Fig. 2). The connective tissue
that forms the base of the chordae tendinae
is rich in coarse tortuous lymphatics that are
extensively intermeshed (Fig. 3). Some of the

Fig. 1 The types of lymphatics visualized vary in
arrangement and size. Note the fine reticular net-
work (R), and the coarser linear vessels (C) on the 2
left anterior papillary muscles. lymphatic vessels reach out along chordae
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Fig. 2 Prominent densely concentrated lymphatics Fig. 3 The connective tissue on the top of the
on a papillary muscle summit. The dense coarse papillary muscle that forms the base of the chordae
interconnected network gives the appearance of a tendinae is rich in coarse tortuous lymphatics.

“bag of worms”.

tendinae from the papillary muscle and progress in a linear fashion (Fig. 4). The intermeshed,
highly concentrated lymphatics on the left ventricular papillary muscles contrast sharply with
the less abundant and more linear lymphatics on the remaining left ventricle endocardium.

Discussion
This study demonstrates the presence of a rich lymphatic network, concentrated in the regions
of the papillary muscles of the canine heart. The network is especially prominent near the
summits of the left ventricular papillary mus-
cles, particularly in the region of connective
tissue which ultimately forms the chordae
tendinae.

It is of interest to know why the concentra-
tion of lymphatics should be particularly high
in this area. One possibility is that in the peri-
od of maximal ejection, the egress of lymph
flow may be impeded by contraction of the
papillary muscle. This would tend to increase
intralymphatic pressure and enhance dilation
and expansion of these vessels in the non-
contractile connective tissue at the summits of
the papillary muscles.

The papillary muscle is part of the mitral valve
apparatus which consists of the various com-
ponents: the mitral annulus, papillary muscles,
chordae tendinae, and valve leaflets. According-
ly, mitral valve dysfunction may stem from

Fig. 4 A linear lymphatic (L) along the chordae . ¢
tendinae. disturbance of any of the component parts of
mitral valve apparatus (14).
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Fibrotic scarring is the pathologic finding frequently associated with papillary muscle damage
(15). However, not all fibrosis is related to occlusive coronary disease (16). In some instances
the formation of fibrotic tissue might be influenced by the lymph system. If the lymph chan-
nels are interferred with and flow is altered, particularly in critical locations such as the chordae
tendinae, adequate drainage and resolution of an area of inflammation may be inhibited. This
could lead to the local development of fibrosis and possibly affect various components of the
mitral valve apparatus. Fibrosis of portions of these structures might result in the subsequent

occurence of valvular dysfunction. -
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