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Historical aspects of osteochondral junction studies

in perinatal autopsies

Abstract

Microscopic examination of the fetal ribs’ osteochondral junction (OCJ) during
perinatal autopsies is a reliable method to determine intrauterine fetal growth
abnormalities. The ribs are ideal bones for studying fetal growth and development as
they have the highest growth from a linear point of view during intrauterine life and
are easy to access during autopsy examination. Understanding the normal histology
of rib bones at different gestational ages is fundamental to recognize the postmortem
pathological alterations. Moreover, examination of the OCJ can help to estimate the
timing of the intrauterine insult that ultimately leads to the perinatal death.
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Introduction

Through analysis of the fetal ribs’ osteochondral junction (OCJ),
it is possible to investigate abnormalities of the fetal growth that may
be directly associated with the mechanism that led to death. The first
studies on rib’s OCJs were carried out in the area of plastic surgery
and oral surgery, with the aim to study the OCJ cartilage growth type
and to improve the quality of mandibular grafts using rib fragments.'”’
Rib’s OClJs from stillbirths began to be studied in the beginning of the
1960’s, and these studies correlated OCJ morphological alterations
with nutritional disorders, such as rickets. In addition, it was
determined that intercurrences during pregnancy could cause changes
to the OCJ, and that it would be possible to estimate the duration of
intrauterine stress by analyzing the OCJ.% 13

Discussion

In studies performed in unexpectedly dead children, 60% of births
before the 32" week of gestation and 75% of early preterm births
showed evidence of rib abnormalities at the autopsy examination.'* 1
Other studies, in patients diagnosed with Sudden Infant Death
Syndrome demonstrated that morphological abnormalities of the OCJ
could be used as a parameter to assess the duration and presence of
prior diseases in these children.>!” Moreover, OCJ abnormalities have
been demonstrated in patients without primary growth disturbance but
with oral and dental malformations, as well as in premature patients
with hyaline membrane disease.!""!?

In experimental studies, OCJ changes have been related to
infectious processes, and it has been shown that early onset OCJ
alterations are increased in rats subjected to intrauterine stress.'
The ribs are ideal bones for studying intrauterine fetal growth and
development as they have the highest growth from a linear point of
view during intrauterine life and are easy to access during autopsy
examination. The ribs are the place where changes in bone growth are
first identified and have similar morphological changes to those found
in longer bones.'*!

OCJ length in the 5™ and 6™ rib at birth is 120mm; considering
total gestation time, the OCJ growth pattern is approximately 220pum
per day.!? Sets of cartilaginous cells are constantly deposited in the
fetus’s extracellular matrix throughout intrauterine development.'®
Several factors influence skeletal growth, maturation, and bone
mass acquisition in newborns and infants, with a close and complex
relationship between them. These factors are: genetic, nutritional,
sexual, hormonal, local growth factors, and physical activity.?*
These same factors seem to play a role in intrauterine growth and
studies published in the past ten years suggest that OCJ abnormalities
were more commonly associated with congenital malformations,
maternal diseases and/or placental abnormalities.?*?

The OCJ is formed by cartilage, free bone marrow zone, and newly
formed bone. The cartilage grows in a linear fashion; cells increase
in size in the hypertrophic layer and “burst” at the junction laying
down cartilaginous matrix for endochondral bone formation.**2
The expression of specific genes that regulate the hypertrophy rate
of the chondrocytes and the expression of the cartilage oligomeric
matrix protein (COMP) have an important role in the ossification
process leading to skeletal growth and acquisition of bone mass in the
newborn and children.?

The lesions in the OCJ show a temporal pattern that helps
estimating the length of the intrauterine insult.** Studies reported that
the earliest lesions are characterized by lack of bone marrow free
zone, followed by hematopoietic elements in close proximity to the
cartilage columns.?* Afterwards, the presence of bridging in between
the cartilage columns and finally complete lack of organization of the
OC]J seem to support a lengthy period of intrauterine disease.***

In the literature, the incidence of abnormal OCJ in perinatal
autopsies was 62%.%* Intrauterine growth restriction was associated
most often with banding. Disorganization of OCJ, named “bizarre”
by the authors, was more frequently noticed in premature fetuses
and associated with severe placental abnormalities such as massive
perivillous fibrinoid deposition and complex fetal congenital
abnormalities.*
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Conclusion

OCJ morphological abnormalities are frequent in perinatal
autopsies, and the different morphological patterns correlate with the
timing of the intrauterine insult and may be helpful in determining the
underlying cause of death.
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