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INTRODUCTION

The heart is a hollow muscular pump which provides the

ource of energy for the movement of blood fhrough

"

Drimary
the vessel svstems.

It is enclosed in a sac, the pericardium, which containg
collagen and elastin fibers. The pericardium is lined with
nesothelium. The superficial layer of the heart, *he
eplicardiun is also covered with a mesothelium,

The two atria and two wventricles are similar in their
tissue architecture. The muscle of the atria is separated
from the wventricular muscle by sturdy fibrous rings. Thesc
Tings are called annuli fibrosi and are composed of dense
(Type I) collagen fiber bundles. They surround the atrio-
ventricular ostia and form the center portion of the so-
cal’ed cardiac skelaton.

Simiiar fibrous rings surrournd the origin of bhlood
vessaels  ontering  into  and leading from the atrio and
ventricles. The dense collagen bundles of the rings prevent
distortion of the vessel openings when the heart contracts.

Type T collagen fiber bundles continue from the annuli
fibrosi te the atrioventricular valves, The fibrous rings
and the collagenous interventricular septum thus provide “he

scaffold to which cardiac muscle and valves arc anchorcd.
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The inner layer of the heart is called the endocardium.
‘2 is lined by endothelial cells with an underlving networy
of supporting collagen and elastin fibrils and a few smocoth
nuscle cells.

A large group of collagen discases affect the hear: and
Cause permanent cardiac lesions.

One interesting aspect of connective tissue changes
witnin this group of diseases is the similarity of many of
the pathologic lesions. Furthermore, identification of the
@tiologic cause of the cardiac involvement at the bedside
nas  often been difficult. For example, acrtic insufficicney
observed in rheumatic spondylitis, was frequently considered
rheumatic fever in origin.

Yow, the nature of cardiac and wvascular Jlesions in

collagen diseases is well known.
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ETIOLOGY AND PATHOGENESIS OF
COLLAGEN DISEASES

/o
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Etiology and Pathogenesis of

Systemic Lupus Erythematosus

Kaposi's original description of acute lupus erythemo-
tosus 1n 1872 referred to some of the extra-cutanecous

symptoms of the disease. Subsequent dermatclogic investiga-

]

tors added further observations, which were well summarized
by Tadassohn at the turn of the century. Nevertheless 1t
was generally accepted that acute lupus ervthematosus was
merely a cutaneous disecase.

The general constitutional symptoms such as fever,
prostraticn, typhoid state as well as the local =worbid
phenonena such as joint pain and swelling ulceration of
mucous  membranes, glandular swelling and albuminuria were
vaguely interpreted as the manifestations of a severe toxic
state induced by the severe involvement of the skin.

Autopsy reports of this peried menticned the occurrence
of pneumonia, pleuritis, parenchymatous nephritis, occasio-
nally T.3. and degeneration of tho parenchymatous crgans.
Pernet in 1908, referred to small vegetations on the mitral

valve in his case (Klemperer, 1948).

Tubarculous Etiologv:

In the guesticn of eticlogy, main emphasis was »laced
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upon the role of T.BE. Indead, up to recent vears, the

tuberculous etiology of acute lupus ervihematosus has been

(0]

sariously considered, finally it was disproved by Xeil in
1933,
During the first two decades of this century, an

increasing number of well cbserved cases was reported by
competent clinicians from the broader view point of internal
medicine. Acute lupus erythematosus <thus came to be
recognized as a clinical entity im which the cutaneous
lezsions were merely part of a serious systemic malady.
However, attempts to define the discase in terms of morbid
anatomy were less successful because the observaticns
at avtopsy were not characteristic and mostly disclosed
cnly the terminating events of a grave systemlc disorder
(Klemperer, 1948).

Libmann and Sacks' report (1524) of an unusual form of
endocarditis in  cases with the characteristic clinical
sympton complex, constitutes the first significant
contribution to the comprehension of the morbid anatomyv of
acute lupus eryvthematosus. Subseguently, these observations
were confirmed and amplified by Gress  {1940). Thesc
disclosures  indicated that lupus corythematosus should boe

cdafined anatomically as primary cardioc discasc.
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In 1835, several investigators «called attention to
Zonspicuous and widespread lesions of blood vessels and to
freguent involvement of serous membranes. They then tried
to correlate clinical symptoms with these structural
alterations. They thought that the co-existing endocardial,
vascular, sercsal and joint involvement must be the manifes-
tations of a primary injury of the endothelial cells and
that acute lupus erythematosus could bhe explained as the
result of the action of an endotheliotropic injurious
factoeor.

vicroscopic examination revealed net only vascular
lesions but other tissue alterations which had not been
noticed previously. Restudy of the old material disclosed
tnat  identical changes had been present but had eluded
attention. These histologic findings were fully described
and illustrated in 1941 by (Klemperer et al.) and a Qetailed
account can therefore be omitted. Microscopic obscervations
showed "the presence of a widespread alteration of “he
connective tissue, affecting the heart, serous membranes,
vasculature, lymph nodes, skin and mediastinal and retro-

periteneal area (Xlemperer, 1948).

Bacterial infection:

Bacteriologic examination during the life of the paticont:s
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and of the tissues after death have failed to disclosc
hacteria as the immediate cause of the diseassz.

Yet, the acute and subacute fibrile course and rthe
severe toxic symptoms still suggest an infectious process

{Klemperer, 1948).

Hvpersensitivitv:

Hypersensitivity +to bacteria or bacterial products was

0

preposed  as  a probable cause. This hypothesis is  stren-
gthened by the fact that fibrinoid collagen changes have
been found as a conspicucous feature of the morbid anatomy
of acute lupus eryvthematosus. It is generally accepted that
fibrinoid collagen alterations occur in allergy. This was
first demonstrated by Gerliach and Klinge in animal
experiments. Its occurrence in diseases with an obvious
allergic background such as periarteritis nodosa and serum
sickness and in drug hypersensitivity supply further
evidence for a pathogenetic relationship. The allergic
hypothesis of the etiology of rheumatic fever certainly
deserves serious considerations.

Yet, we must not loose sight of the fact that collagen
alterations hardly distinguishable microscopically from
those seen in allergy can be observed in situvations which

bear no relation to hypersensitivity. It has long been hnown
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that fibrinoid ceollagen alterations occur in a variety of
acute bacterial infections: this fact has been stressed even
by Scheosing, a student of Klinge, +*he most ardent advocatc
of the significance of ceollagen alterations in allergy.

Identical changes can be observed in inflammations due

to chemical or physical irritation. In experimental hyper-
tension, conspicucus wvascular lesions simulating operi-
arteritis nodosa have been reported repeatedly. The

alteration which is so often found in collagen fikres in -he
base of a peptic wulcer or the vicinity of acute pancreatic
necrosis  is  strinkingly similar  to fibrinoid collagen

Lol

charnges. Finally Wu Tsai Tong showed that simple sgueezing
of the skin of rats results in collagen alterations
indistinguishable from fibrinoié changes. These observa-
tions seem to Justify the general conclusion that
fibrinoid collagen alteration must not be interpreted solely
and invariably as an expression of hypersensitivity.
Conscguently it is doubtful to accept the doctrine that anv
disease anatomically characterized by such connective tissuc
lesions is  persumably of allergic origin. Also, there is no
direct clinical evidence in support of hyperscnsitivity in
@cute  lupus  eryvthematosus. An allergic hypothesis rests,
therefore, upon the histologic features alone and it must bhe

stressed that these anatomic facts have not vet  hoeon
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analysed sufficiently to permit a final pathogenetic

The morbid process oI acute lupus ervthematosus and
sclerccerma affects the collagenous tissue systems of the
Hody in a conspicucus manner, but we can not comprehend its
nature, because even the normal structure of this matrix is
still inceompletely understood.

Examination of the connective tissue fibres with the aid

of electrorn microscope and roentgen - ray Qifracticn have
disclosed their molecular structure; but very little is
KNown of altered collagen fibres. 1In particular, the

fibrinoid metamorphosis which 1is so conspicuous in acute
~upus  eryvthematosus and allied conditicns, reguires more
adeguate cdefinition. I: has not vet been ascertained whether
the peculiar appearance of the collagen fibre is due to
material alteration or merely to impregnation with true
fibrin or possibly the result of a combination of bhoth

factors.

Viral infection:

In recent vears, soveral investigators have described
non specific myxovirus - like inclusions in capillary
andothelial cells of the glomerulus and the peritubular

L

capillaries of the kidney, skin, and muscles of patients
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with svstemic lupus erythematosus.

Tn 1869, Gyorkey found tubular structures in  five
consecutive cases and suggested that systemic lupus
eryvthematosus may follow an immune reaction to cells
carrying a foreign antigen and that the virus may be the
agent inducing the intimal injury by which autoimmune
mechanfsms are initiated.

Ir the same year, Norton conducted a prospective study of
seven patients with systemic lupus eryvthematosus in order to
cain information concerning the nature of the microvascular
injury. Twelve biopsy specimens from five vpatients showed
characteristic inclusions within endothelial cells that
persisted as long as 9 months. These are not specific for
systemic lupus ervthematosus; thev have been observed in
other connective tissue diseases as well as in Goodpasteur's
synérone .,

The findings are compatible with a common viral causc or
with a nonviral mechanism of tissue injury.

Direct and indirect immunoflourescent strudies with the
use of antimyxovirus sera were negative. Norton concluded
that if the inclusions were viral, it scecmed unlikely they
were coincidental since they were found in  all active
lesions of systemic lupus erythematosus.

Later Labowity and Schumacker (19771} identificd
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