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ABSTRACT

Aim : The histologic details of the normal sternoclavicular joint (SCJ), especially the mi-
croscopic structure of the articular surfaces are not entirely clear, though the descriptions
of famous text books affirm to be of dense fibrocartilage. We investigated the histology of
the human SClJs, using seven autopsy cases. Result : Histologically, only three surfaces out
of 14 articular cartilages show the features of typical fibrocartilage. The remaining 11
articular surfaces are formed by a hyaline cartilage, or combinations of hyaline cartilage
and fibrocartilage tissue. There is no hyaline cartilage on the sternal surface, however,
three clavicular surfaces are covered with hyaline cartilages. Moreover, the clavicular sur-
faces of 4 cases, and the sternal surfaces of 2 cases had thicker cartilage than the opposite
one. Conclusions : Histologically, the articular cartilages of the human SCJs were compli-
cated, not formed only by a fibrocartilage but a hyaline cartilage, or combination of both
cartilage tissue types. Our observations are thought to indicate a controversial issue.
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Introduction

It is well known that articular surfaces of human
synovial joints are mostly formed by a variety of
hyaline cartilage. As exceptions to this, surfaces of
the sternoclavicular joint (SCJ), acromioclavicular
joint and both temporomandibular surfaces are de-
scribed to be of dense fibrocartilage”. Recently, the
SCJ is noteworthy, because the SCJ grafts are re-
ported to be usable to the temporomandibular joint

reconstruction”. The incidence of mandibular hypo-
plasia is not known. Absence of growth at the
mandibular condyle is observed in many disorders, in-
cluding hemifacial microsomia, idiopathic hypoplasia
of the mandibular condyle, hypoplasia from trauma
and/or condylar fractures, infection, and juvenile rheu-
matoid arthritis®. It is important to understand the
normal structure of the human SCJ, as well as patho-
logical one. But the histologic details of the normal
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Table. 1 Clinical summary of 7 cases used in this study

Case No. Ace Gender Sampling side main disease

cause of death

1 21 F L non-Hodgkin lymphoma  respiratory failure

2 77 M L cholangiocarcinoma multiple organ failure
3 76 F L non-Hodgkin lymphoma  multiple organ failure
4 63 F R multiple myeloma heart failure

5 53 F R acute myeloid leukemia respiratory failure

6 64 M R esophageal carcinoma circulatory failure

7 72 M R gastric carcinoma liver failure

SCJ, especially the microscopic structure of the
articular surfaces are not entirely clear, although some
observation has been accumulated*”.

The aim of this study was to examine the micro-
scopic features of the human SCJs. Here we disclose
the current result about the subject, though the study
is on going. And our point of view is thought to be
a controversial issue.
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Fig. 1 Sternal surface of the case
4 shows visible collagenous
fibers arranged in irregular
bundles, with cartilage cells
surrounded by a sparse
cartilage matrix between
the bundles. The features
are those of fibrocartilage
tissue. H&E stain. X40

buried

Fig. 2 Clavicula

r surface of the
case 3 shows homogenous
matrix with chondrocytes
it. The features
are those of hyaline carti-
lage tissue. H&E stain. X40
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Material and Methods

SCJs were obtained from seven consecutive autopsy
cases, executed from April to August 2000, at second
department of pathology, Kanazawa university, school
of medicine. The clinical features containing age, gen-
der, main disease, and cause of death are summarized
in Table. 1.

Unilateral sampling of the sternoclavicular joint was
performed at the thoracotomy of each case. The
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Fig. 3 Clavicular surface of the
case 1 are covered with
combination of fibrocarti-

lage and hyaline cartilage
tissue. H&E stain. X40
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Table. 2 Histologic type of articular cartilage of the sternoclavicular joints

Case no. _Clavicular surface

1 almost fibrous

2 combined

3 almost hyalinous
4 combined

5 combined

6 almost hyalinous
7 almost hyalinous

specimens were fixed in 10% neutral buffered
formalin, decalcified in 7% aluminum chloride, 3.6%
hydrogen chloride, and 4.6% formic acid solution for
1 day, and, subsequently, embedded in paraffin.
Sections of 3 um thickness were cut from each par-
affin block, and were stained with hematoxylin and
eosin (H&E), Azan Mallory, and Elastica-van Gieson.
Then, we observed the stained sections under a light
microscope (BX-50, Olympus Co., Japan).

Result

The main clinical data of 7 cases used in this study
were shown in Table. 1. The age ranged 21 to 77
years, and male to female ratio was 3 : 4. No
musculo-skeletal disease was diagnosed in all cases.

Histologically, the articular cartilages of the SCJs
were complicated. There was a spectrum of histologic
features between the fibrocartilage and the hyaline
cartilage. We classified the cartilages into 3
histological type, namely, almost fibrous, combined,
and almost hyalinous. The term "almost fibrous"
means the tissue type like the orthodox type of the
fibrocartilage (Fig.1). The term "almost hyalinous"
means the tissue type like the ordinary type of the
hyaline cartilage (Fig.2). And the term "combined"
means the combination of the fibrocartilage and the
hyaline cartilage, or the intermediate style of both tis-
sue type (Fig.d).

The histological findings of the articular cartilages
were shown in Table. 2. The clavicular surfaces of

thickness sternal surface

> almost fibrous

< combined

> almost fibrous

< combined

< combined

< combined
unknown combined

the case 3, 6, and 7 were formed by a hyaline carti-
lage or the resemblance. Both articular surface of the
case 1 and the sternal surface of the case 3 were
formed by a fibrous cartilage or the resemblance. The
remaining 8 articular surfaces, the clavicular surfaces
of the case 2, 4 and 5, and the sternal surfaces of the
case 2, 4 through 7 were formed by combinations
and/or intermediate style of both cartilage tissue type.
The thickness of the cartilages was compared between
the clavicular surface and the sternal surface of same
case. The result was that the clavicular surfaces of 4
cases (case 2, 4, b, and 6), and the sternal surfaces
of 2 cases (case 1 and 3) had thicker cartilage than
the opposite cartilage. The remaining case 7 was not
able to compare the thickness of both surfaces, be-
cause of the bad sampling condition.

Discussion

The classification of cartilage tissue is vague, it
may classified into 3 or 4 types, namely, hyaline,
white fibrocartilage and yellow elastic cartilage, and
additional cellular cartilage™®. But the precise defini-
tion or borderline of both histologic types is not yet
described.

Hyaline cartilage in adults is present in the walls
of the major respiratory tract (nose, larynx, trachea
and bronchi), on the ventral ends of ribs, and on the
bone surfaces of joints. Histologically, hyaline carti
lage is composed of intercellular matrix of hyaline
cartilage and chondrocytes embedded. The matriy
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looks homogenous. Hyaline cartilage is unique in con-
taining type II, IX, XI collagens, although water is
the most abundant component. The collagen fibers are
not visible, because most of the collagen is in the
form of submicroscopic fibrils and the refractive
index of collagen is very close to that of the sur-
rounding ground substance. Chondroblasts and
chondrocytes secrete the macromolecular constituents
of cartilage matrix, such as tropocollagen molecules.
Chondrocytes buried in the matrix live in tiny matrix
spaces known as lacunae in the matrix they have se-
creted. Typically, chondrocytes have a rounded nu-
cleus with one or more nucleoli, and vary in size and
shape™. In contrast, fibrocartilage is located in a few
regions where firm support and tensile strength are
necessary the intervertebral disks, the pubic
symphysis, the linings of tendon grooves, the attach-
ments of tendons and ligaments, and the rims or bod-
ies of certain articular cartilage. Fibrocartilage is
composed predominantly of visible collagenous fibers
arranged in irregular bundles, mainly containing type
[ collagen, with cartilage cells surrounded by a sparse
cartilage matrix between the bundles, resembles the
territorial matrix of hyaline cartilage. Fibrocartilage
never occurs alone, but merges with neighboring hya-
line cartilage, ligaments, or tendons™.

It is described that articular surfaces are mostly
formed by a special variety of hyaline cartilage re-
flecting their preformation as parts of cartilaginous
models in embryonic life ; but as exceptions to this,
surfaces of the SCJ as well as acromioclavicular and
temporomandibular joints are of dense fibrous tissue,
with isolated groups of chondrocytes and little sur-
rounding matrix, again reflecting their formation by
mesenchymatous ossification”. But our observations
are thought to disclose a controversial issue. Only
three surfaces out of 14 articular cartilages show the
features of typical fibrocartilage, or the analogue. The
remaining 11 articular surfaces are formed by a hya-
line cartilage, or combinations of hyaline cartilage and
fibrocartilage tissue. To the best of our knowledge,
only one report disclosed a human sternal surface
covered by hyaline cartilage, using only one case®.

Moreover, It is described that the clavicular articular
surface, much the larger, is also thicker than the
fibrocartilaginous lamina on the sternum". But our re-
sults show the difference from the classical knowl-
edge. We demonstrate the results that the clavicular
surfaces of 4 cases, and the sternal surfaces of 2
cases had thicker cartilage than the opposite cartilage.
We are also able to emphasize the observation that
there is no hyalinous articular cartilage on the sternal
surface, however, three hyalinous articular cartilages
are found on the clavicular surfaces.

We, however, hesitate to indicate any critical con-
clusions, because the study uses only 7 cases. We
now attempt to obtain more materials, and the farther
investigation should clarify the evidence concerned
with SCI.
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