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TOPOGRAPHIC AND ANATOMICAL FEATURES OF THE ONTOGENESIS 

OF THE LIGAMENTS APPARATUS AND CAPSULES OF  
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Abstract: This article covers the problems of etiology and pathogenesis of diseases of the 
musculoskeletal system and connective tissue in general. The shoulder joint is one of the most 
mobile joints of the body and is characterized by a significant amplitude of movements in all planes. 
Recently, the syndrome of hyper mobility of joints, the morphological manifestation of which is 
undifferentiated connective tissue dysplasia, is becoming more common. The causes and 
mechanisms of connective tissue inferiority are still not fully understood. It is now believed that the 
instability of the shoulder joint is the result of a combination of several causal factors, the main of 
which are disorders of nerve regulation of muscle response during movement, Hill-Sachs defects, 
disorders of the elements of the shoulder joint, which generally leads to instability of the shoulder 
joint. 

Key words: ligament, capsule, shoulder joint, ontogenesis, human. 
Introduction. The development of the sports industry, the popularization of 

complex sports cause an increase in the number of traumatic injuries of the shoulder 
joint. At the same time, scientific and technological progress contributes to a 
significant reduction in invasive diagnostic methods. This encourages the use of 
modern methods of radiological diagnostics. Due to the violation of the development 
of the mesenchyme at 4-8 weeks of the prenatal period of ontogenesis there are such 
defects in the development of the upper extremities as underdevelopment, fusion of 
their proximal or distal ends, lack or underdevelopment of anatomical structures. 

According to the change of ideas about the causes and conditions of the 
formation of the mechanism of instability of the shoulder joint, changes in 
approaches to the treatment of patients with this pathology. 

The main text. The shoulder joint consists of four ligaments: the coracohumeral 
and the upper, middle and lower glenohumeral ligaments. All of them are thickenings 
of the fibrous layer of the capsule of the shoulder joint. The coracohumeral ligament 
is located in the thickness of the capsule along the tendon of the long head of the 
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biceps. The beginning of the coracohumeral ligament is the outer base of the coracoid 
process of the scapula, and the place of attachment is a large humerus. In adults, the 
length of the ligament can reach 30.0-40.0 mm, width - 10.0-15.0 mm, thickness - 
3.0-4.0 mm. The ligament is a slight thickening of the fibrous layer of the capsule. 

The glenohumeral ligaments are located in the thickness of the anterior wall of 
the capsule and originate from the anterior semicircle of the lip of the glenoid cavity. 
The place of their attachment is the anatomical neck of the humerus. The upper 
glenohumeral ligament is 20.0-25.0 mm long and 2.0 mm wide and thick. The middle 
glenohumeral ligament reaches 21.0-36.0 mm in length, 3.0-11.0 mm in width, and 
2.0-4.0 mm in thickness. The lower glenohumeral ligament is 36.0-41.0 mm long, 
16.0-27.0 mm wide and 4.0-6.0 mm thick. Of all the shoulder ligaments, the middle 
glenohumeral ligament is the most variable, it can have four variants of development.  

 
The development of the ligaments of the shoulder joint depends on the 

topographic and anatomical features of the location of the adjacent muscles. 
The coracohumeral ligament develops from the embryonic remnant of the biceps 

tendon, which in the early stages of development is located in the thickness of the 
capsule elements. The glenohumeral ligaments develop in close dependence on the 
location of the subscapularis tendon. They are well developed when the tendon of the 
subscapularis muscle of the upper part passes into the capsule cavity of the shoulder 
joint and, conversely, the ligaments are absent in the extracapsular location of the 
tendon. 

The connecting apparatus of the shoulder joint - the capsule of the shoulder joint 
is a thin-walled bag, reinforced in the tissue department by a bundle of fibrous fibers, 
which is fixed directly on the edges of the articular surfaces. The capsule of the 
shoulder joint is a fibrous formation that separates from the surrounding muscles. The 
capsule tab is formed around the bony edge of the articular cavity of the scapula. The 
upper part of the inner surface of the anterior wall of the capsule of the shoulder joint 
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begins slightly inward from the anterior edge of the articular cavity of the scapula. 
The displacement of the capsule origin is due to the intra-articular location of the 
tendon of the long head of the biceps and the presence of a subscapular synovial 
protrusion on the anterior surface of the scapular neck. The fusion between the 
capsule of the shoulder joint and the outer edge of the lip of the articular cavity does 
not definitively confirm the probability of the origin of the capsule of the shoulder 
joint from the articular lip. 

The place of attachment of the capsule of the humeral joint to the humerus is its 
anatomical neck. Depending on where the shoulder joint capsule is attached to the 
articular cartilage of the humeral head, there are several options for attaching the 
capsule. With age, there is a distal shift in the level of attachment of the humeral 
capsule to the humerus, which is due to age-related changes in the attachment of the 
shoulder girdle muscles, the tendons of which are fused to the humeral capsule. The 
thickness of the articular cartilage depends on the load distribution, the test joint 
during movement, and the shape of the articular surfaces. The cartilage is most 
delicate in those areas where the joint is under great pressure. Therefore, the 
generally accepted position of greater thickness of articular cartilage in the center of 
convex articular surfaces and less - on the periphery is correct only for the most 
spherical shoulder joints. The fibrous layer of the capsule of the shoulder joint 
consists of fibers arranged in several layers, most developed at the site of attachment 
of the capsule to the bones and completely absent in the synovial vagina. The 
direction of the fibrous fibers of the capsule is also identical with the direction of the 
tendon fibers of the surrounding muscles. 

At the beginning of the fetal period, the fibrous layer of the capsule is weak. The 
intensity of the development of the fibrous fibers of the capsule is observed at the 
junctions with the muscle tendons. 

The thickness of the capsule can vary from 1.0 mm - in the upper part of the 
anterior wall of the capsule, the thinnest place - the place of formation of synovial 
vagina, up to 6.0 mm - the lower part of the anterior wall of the capsule, the thickest 
place - the place of attachment to the humerus and bones shoulder girdle. 

Conclusions: 
1. The development of the ligaments apparatus of the shoulder joint depends on 

the topographic and anatomical features of the location of the adjacent muscles and is 
a thickening of the fibrous layer of the capsule of the shoulder joint. 

2. Capsule of the shoulder joint - fibrous formation. The place of its beginning 
and attachment is caused by the syntopic influence of the tendon of the long head of 
the biceps and the muscles of the shoulder girdle. 

3. The thickness of the capsule of the shoulder joint in the early period of 
ontogenesis increases in the caudal direction. 
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Анотація: Дана стаття висвітлює проблеми етіології та патогенезу захворювань 

кістково-м’язової системи, і сполучної тканини взагалі. Плечовий суглоб є одним із найбільш 
мобільних суглобів тіла та характеризується значною амплітудою рухів в усіх площинах. 
Останнім часом набуває все більшої поширеності синдром гіпермобільності суглобів, 
морфологічним проявом якого є недиференційована дисплазія сполучної тканини. Причини 
та механізми розвитку сполучнотканинної неповноцінності досі залишаються не в повній 
мірі вивченими. Нині прийнято вважати, що нестабільність плечового суглоба є наслідком 
сукупного впливу декількох причинних факторів, основними з яких є порушення нервової 
регуляції відповіді м’язів під час рухів, дефекти Hill-Sachs, порушення співвідношень 
елементів плечового суглоба, що в цілому призводить до нестабільності плечового суглоба. 

Ключові слова: зв`язковий апарат, капсула, плечовий суглоб, онтогенез, людина. 
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