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Congenital anomalies of the scapula

ABSTRACT

The skeletal system develops from paraxial and lateral plate mesoderm
and from neural crest. In most bones, mesenchymal cells first give rise to
hyaline cartilage models, which in turn become ossified by endochondral
ossification. It is characteristic for mesenchymal cells to migrate and to
differentiate in many ways.

The scapula is a triangular construction with thick margins and thin
central parts. The dorsal side is divided into the supraspinous and
infraspinous fossa by the scapular spine. The osseous floor of the
infraspinous fossa can become very thin with age and sometimes shows
perforations.
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Aim of the work

Aim of this work is to enumerate congenital anomalies of the
scapula describing their incidence, anatomic pathology, clinical
presentation and their proper management.
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Introduction
The scapula is a flat triangular bone that lies on the posterior thoracic

wall between second and seventh ribs.

Congenital anomalies of the scapula are rare and can be the most
difficult and perplexing problems of the shoulder girdle. Because many
anomalies are not clinically significant and can’t cause great disability
they are frequently unnoticed by the patient and the doctor.

Congenital anomalies of the scapula are classified into failure of
descent or due to abnormal ossification.

Example of the first type is sprengel’s deformity where the scapula lies
more superiorly than it should in relation to thoracic cage. The second
type include clasped like cranial margin of the scapula, double acromion
and double coracoids processes, duplicated scapula, os acrominal.
Coracoclavicluar joint or bar, infra scapular bone, notched inferior angle
of the scapula, dentate glenoid or absent scapula.
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Chapter One
Developmental Anatomy

of the Scapula
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Developmental anatomy of the scapula

The skeletal system develops from paraxial, lateral plate (somatic
layer) mesoderm and from neural crest. Paraxial mesoderm forms a
segmented series of tissue blocks on each side of the neural tube, known
as somitomeres in the head region and somites from the occipital region
caudally. Somites differentiate into a ventromedial part, the sclerotome,
and a dorsolateral part, the dermomyotome. At the end of the fourth week
sclerotome cells become polymorphous and form a loosely woven tissue,
the mesenchyme, or embryonic connective tissue fig (1-1) (1).

It is characteristic for mesenchymal cells to migrate and to differentiate
in many ways.

They may become fibroblasts, chondroblasts, or osteoblasts (bone-
forming cells). The bone-forming capacity of mesenchyme is not
restricted to cells of the sclerotome, but occurs also in the somatic
mesoderm layer of the body wall, which contributes mesoderm cells for
formation of the pelvic and shoulder girdles and the long bones of the
limbs. Neural crest cells in the head region also differentiate into
mesenchyme and participate in formation of bones of the face and skull
(1).

Occipital somites and somitomeres also contribute to formation of the
cranial vault and base of the skull.

In some bones, such as the flat bones of the skull, mesenchyme in the
dermis differentiates directly into bone, a process known as
intramembranous ossification (1).

In most bones, however, mesenchymal cells first give rise to hyaline
cartilage models, which in turn become ossified by endochondral
ossification(1).

Figure1-1 Development of the somite. A. Paraxialmesoderm cells are arranged
around  a  small  cavity.  B.  As  a  result  of  further  differentiation,  cells  in  the
ventromedial wall lose their epithelial arrangement and become mesenchymal.
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Collectively they are called the sclerotome. Cells in the dorsolateral
wall of the somite form limb and body wall musculature, while cells at
the dorsomedial portion migrate beneath the remaining dorsal epithelium
(the dermatome) to form the myotome (1).

Limb growth and development

At the end of the fourth week of development, limb buds become
visible as outpocketings from the ventrolateral body wall. Initially they
consist of a mesenchymal core derived from the somatic layer of lateral
plate mesoderm that will form the bones and connective tissues of the
limb, covered by a layer of cuboidal ectoderm. Ectoderm at the distal
border of the limb thickens and forms the apical ectodermal ridge (AER)
fig (1-2). This ridge exerts an inductive influence on adjacent
mesenchyme, causing it to remain as a population of undifferentiated,
rapidly proliferating cells, and the progress zone (2, 3).

Figure 1-2 Development of the limb buds in human embryos.  A. At 5 weeks.
B. At 6 weeks. C. At 8 weeks. The hind limb buds are less well developed than
those of the forelimbs.

As the limb grows, cells farther from the influence of the AER begin to
differentiate into cartilage and muscle. In this manner development of the
limb proceeds proximodistally (2, 3).
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Somitic origin of the scapula

Development of the scapula one holds that it originates from the lateral
plate mesoderm whereas the other suggests that it is somitic in origin.
Both the lateral plate mesoderm and cells that form the somites, the
paraxial mesoderm, from the ingression of cells during gastrulation. The
paraxial mesoderm forms through the ingression of tissue at the anterior
of the primitive streak whereas the lateral plate develops from a more
posterior region of the same structure. Both the lateral plate mesoderm
and the paraxial mesoderm ingress as mesenchymal cells (4).

However, the paraxial mesoderm undergoes a process of segmentation
along the craniocaudal axis. The segmentation result in the formation of
somites, the first visible segmental embryonic structure. They consist of
an epithelial sphere surrounding a mesenchymal core. Cells of the
somites form a multitude of cell types including chondroblasts, skeletal
and smooth muscle, dermal and angiogenic cells (4).

Each somite undergoes an ordered process of maturation beginning
with the formation of a subdivision along its dorso-ventral axis into a
dorsal compartment, the dermomyotome and a ventral one, the
sclerotome. The sclerotome was believed to be the sole source of skeletal
tissue (occipital bones, vertebral column and ribs) that originated from
the somites. In contrast it was believed that no skeletal tissues developed
from the dermomyotome which nevertheless formed of dermogenic and
myogenic tissue (4).

Some authors performed (4) a fate mapping study to determine the
origin of the scapula in chicks and found that it had a dual origin. The
head and column of this element originated from the lateral plate
mesoderm whereas the scapula blade was made from cells that developed
in somites 17–24 figs (1-3). Detailed examination of the contribution of
each individual somite revealed a number of remarkable features:

(1) The anterior–posterior order of contribution somites was
maintained in the scapula. Somite 17 cells were found only in the anterior
of the scapula, whereas somite 24 cells were located at the posterior tip.

(2) The contributions of each somite did not mix with those from the
neighboring somite. In essence, the scapula blade has a segmental
organization.
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(3) Each segment of the scapula blade and its associated skeletal
muscle and connective tissue originated from the same somite. Even
more surprising was the finding that the scapula originated not from the
sclerotome of somites 17–24 but from their dermomyotome (4).

Fig. 1-3 Schematic representation of the origin of the scapula shows its
segmental organization. The somatopleure of the lateral plate mesoderm is
represented in blue and somites in colored circles. Numbers refer to their axial
position of the somites.

The scapula

At about 5 weeks the fetal scapula begins to differentiate from the
fourth, fifth, and sixth cervical vertebrae. By 6 weeks, the acromion and
coracoid are recognizable as condensations of mesenchyme. The body of
the scapula is pre-cartilage and is continuous with the bases of the
acromion and coracoid. The acromion and coracoids are consistently
larger  than  the  body  of  the  scapula.  By  the  end  of  the  sixth  week,  the
scapular neck can be identified, and the perichondrium has formed from
tissues adjacent to the scapula. Early in the seventh week the coracoids is
hook shaped and by the end of this week, the scapular contour resembles
that of the adult. Ossification begins by the eighth week. The scapular
neck is ossified at the 28 mm stage, the body and spine by 37 mm and the
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base of the acromion at 60 mm. between the 9th and 12th weeks, caudal
migration to apposition opposite second thoracic and seventh thoracic
occurs (5, 6).

At term the scapula is largely osseous, with only the coracoids,
glenoid, vertebral border, and inferior angle remaining cartilaginous.

As development proceeds, the horizontal width decreases until it is
exceeded by the vertical height. By 25years, seven or more ossification
nuclei are united (5, 6).

At 10 years a subcoracoid nucleus appears to become part of the
coracoid base and upper glenoid. At 15years, one of the two acromial tip
nuclei appear as the vertebral border and inferior angle ossify. The
inferior glenoid center appears near puberty, and, with its growth, the
volume of the glenoid fossa increases. The two remaining nuclei appear
at the angle and on the tip of the coracoids (5, 6).

Sprengel’s deformity results from impediment of normal scapular
descent and subsequent abnormal development of the bone itself, together
with its surrounding musculature (5, 6).


