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Abstract
Objective: The cardiac muscle cannot be anatomically free in the thorax. Therefore, think and analyze that there could be a myocardial support point (lever 
fulcrum).

Material and methods: They were used: 1) cardiac dissection in ten young (two years old) bovine hearts (800 g to 1000 g); 2) cardiac disection in eight human 
hearts: one embryo, 4 g; one 10 years old, 250 g; and six adult, mean weight 300 g. The myocardial band was unrolled in its entirety. The extracted pieces were 
analyzed by anatomy and histology.

Results: In anatomical investigations we have found in the all human and bovine hearts studied a nucleus underlying the right trigone of bone, chondroid or 
tendon histological structure. The microscopic analysis revealed in bovine hearts a trabecular osteochondral matrix (fulcrum). In the ten year old human heart 
and in the fetus, a central area of the fulcrum formed by chondroid tissue was found. Histology found a tendon matrix in adult human hearts. This fulcrum is 
attached to the myocardium and would serve to support both the origin and the end of the myocardium.

Conclusion: The cardiac fulcrum found in the anatomical investigation of bovine and human hearts would clarify the point of support of the myocardial muscle 
to complete its rotating function.
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Introduction
The development of the myocardial band exposed in 1970 by 

Torrent Guasp [1,2] allows to see that it starts and ends at the origin 
of the great vessels, therefore the anchoring of the fibers is not done 
in the atrioventricular rings. The myocardium is attached to these 
rings but not inserted into it. The myocardial band consists of a set of 
muscle fibers twisted on themselves like a string (theory of the string), 
flattened laterally as a band, which by turning two spirals defines a 
helicoid that delimits the two ventricles and conforms its functionality 
[3,4]. However, Torrent Guasp did not analyze the possibility of 
supporting the heart muscle, as the muscle has for its function.

Later, Maclvear [5-7] considered that the ventricular walls we 
are made up of an intricate Three-Dimensional (3D) network of 
aggregated cardiomyocytes specifying: “None of the histological 
studies of the myocardium that we are aware, in contrast, have 
provided any evidence for an origen and insertion as described for the 
alleged unique myocardial band” [5].

In this research we consider that the muscle fibers are 
inevitably forced to "intertwine" with the cardiac fulcrum to fulfill 
its hemodynamic function of shortening-torsion and elongation-

distortion [8,9]. Therefore, we think and analyze that there could be a 
myocardial support point (lever fulcrum).

Material and Methods
The methods used were:

1) Cardiac dissection in ten bovine hearts (two years old, 800 g 
to 1000 g).

2) Cardiac disection in eight human hearts: one embryo, 4 g; one 
10 years old, 250 g; and six adult, mean weight 300 g.

3) Histology was performed with 10% formalin buffer 
hematoxylin-eosin stain; Masson’s trichrome staining 
technique and four microns seccions.

The hearts examined correspond to material from morgue 
(human) and slaughterhouses (bovine). The study had the approval 
of the Ethics Committee of all the institutions involved. The key 
maneuver to achieve myocardial unwinding consists in severing 
superficial fibers called interventricular or aberrant fibers [1] that 
extend transversely through the anterior aspect of the ventricles to be 
able to enter through the anterior interventricular groove. It should 
be understood that as the myocardial band is unfolded, separating 
the pulmonary artery and the pulmo-tricuspid cord (anterior) from 
the ascending segment (posterior), the vision of the homogeneous 
anatomical reality is lost. This concurrence of the beginning and end 
of the muscle band in the cardiac fulcrum constitutes a meeting point 
between the right segment and the ascending segment, origin and end 
of the myocardial band (Figure 1).

Results
This structure, which we have called cardiac fulcrum, was the 

only perceptible edge where the muscle band fibers originate and end 
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(Figures 2 and 3). In analogy, as with skeletal muscle, we found in 
the myocardial muscle that its contraction takes place between a fixed 
point of support (insertion of the ascending segment in the fulcrum) 
and a more mobile one (insertion of the right segment in the anterior 
face of the fulcrum) (Figures 3 and 4). This last point was shown in the 
dissection of a fragile character, totally opposite to the solidity of the 
opposite end of the band in its attachment to the fulcrum.

Histology
In bovine, microscopy of the cardiac fulcrum finds an 

osteochondral matrix (Figure 2). The size of the fulcrum was 45 mm 
× 15 mm and its shape was triangular. The same structure was found 
in chimpanzees [10].

In the 10-year-old human heart, Figure 5A shows that the central 
area of the fulcrum is formed by chondroid tissue. It is logical, given 
the age, that the fulcrum is smaller and has more chondroid tissue 
than bone. In the 23-week-old human fetus, this finding was repeated. 
Characteristic prechondroid bluish areas can be seen in a myxoid 
stroma (Figure 5B).

The osseous structure in the bovine os cordis and its relationship 
with the myxoid-chondroid cardiac fulcrum texture in human hearts, 
even in gestational stages, is rational for the interpretation analysis. 
This disparity is associated with the different age evolution from 
chondroid to osseous material and by the greater force developed in 
bovids requiring a more rigid supporting point.

However, the histological analysis of the fulcrum in adult human 
hearts evidenced a tendinous collagenous matrix, needing an additional 
clarification. In principle, there is constancy in the detection, site and 
morphology of the fulcrum in all the hearts analyzed. This means that 
from a functional point of view, its presence is akin to myocardial 
band insertion, as established in the histological analysis, becoming 
a solid point of interpretation to achieve its biomechanical function. 
In this supporting point, the muscle fibers are inevitably forced to 
“intertwine” with the connective, chondroid or osseous fulcrum, and 
our anatomical and histological investigations have shown that this 
insertion attaches both the origin and end of the myocardial band 
(Figures 6 and 7).

Discussion
We are located in front of the aortic valve at the level of the origin 

of the right coronary artery. In this place the bridge band and the 

anterior septal band are born, both belonging to the right segment of 
the myocardial band, forming a muscular raphe, where precisely the 
point of origin of the myocardial band is considered [11-13].

The pulmo-tricuspid cord, where the myocardial band begins 
with its right segment, is located in front of a compact area of 

Figure 1: Unfolding of the myocardium.

Figure 2: Cardiac fulcrum (bovine heart). (A): Resected piece; (B): Mature 
trabecular bone forming the cardiac fulcrum tissue. Hematoxylin-eosina stain 
at low magnification (10x); (C): Cardiac fulcrum in other view.

Figure 3: Cardiac fulcrum (human hearts). (A): 10-year-old; (B): 23 week 
gestation human embryo heart; (C): fulcrum resected from an adult human 
heart.

Figure 4: Fulcrum in the adult human heart. Note the right segment corre-
sponding to the Right Ventricle (RV) arising from the fulcrum.
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Figure 5: (A): Ten year old human heart. Central area of the fulcrum formed 
by chondroid tissue. Hematoxylin-eosin stain (15x). (B):  Cardiac fulcrum in 
a 23-week gestation fetus showing prechondroid bluish areas in a myxoid 
stroma. masson´s trichrome staining technique (15x).

Figure 6: Insertion of the myocardium in the fulcrum (bovine heart). (1): Myo-
cardial fibers and myxoid stroma; (2): Myocardial tapes in a chondroid stroma 
(insertion); (3): Bony cortical tissue of the fulcrum.

Figure 7: Cardiomyocytes penetrating the fibro-colagenous tissue (adult 
human heart). (1): Cardiomyocytes; (2): Fibrocolagenous matrix. The circle 
details the insertion site.

fibrous connective tissue that surrounds the anterior two thirds 
of the circumference of the U-shaped aortic ring, whose open end 
(posterior) is occupied by the anterior leaflet of the mitral valve. At 
its ends this tissue has two trigones. The right fibrous trigone has the 
tricuspid valve on its right, the aortic ring behind it and the pulmo-
tricuspid cord anteriorly. The less prominent left trigones lies between 
the left mitral valve on the left and the aorta. Both trigones are 
connected medially by collagen fibers. In the continuity of the aortic 
orifice with the posterior leaflet of the mitral there is no connective 
tissue, since laterally, the two fibrous bodies are continued by a band 
of connective tissue that surrounds the orifice of the mitral valve 
partially to gradually fade. The septal valve of the mitral is located 
between both trigones as a wedge.

Adjacent to the right trigone (anterior and inferior) we found 
a structure with solidity to palpation and homogeneous osteo-
chondroid histology where the fibers of the right segment and 
ascending segment are tied. This insertion is the fulcrum of the 
myocardium both at the level of its origin and that of its termination.

In relation to this finding, research on this fixation point, which 
we call cardiac fulcrum, becomes a piece that supports and allows 
the band to exert with the necessary force the fundamental rotatory 
movements of the left ventricle [14,15]. The fact that the band is 
anchored to the cardiac fulcrum in its finalization corresponds to 
the active movements of the cardiac cycle (systole and suction) that 
involves the apical loop (descending and ascending segments).

Conclusion
The cardiac fulcrum found in the anatomical investigation would 

clarify the point of support of the myocardial band to complete its 
rotating function. Without its presence, the heart could not meet the 
hemodynamic efficiency of ejecting blood at a speed of 300 cm/s.
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