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ABSTRACT
Introduction: Myocardial bridges represent an anomaly of the coronary arteries’ flow, which can be asymptomatic, or can lead to 
the coronary insufficiency and its clinical consequences. The aim of this research was to derermine whether there is a correlation 
between the type of arterial vascularization and presence and localization of the myocardial bridges.
Material and Methods: As a material for this work, we used 45 human heart specimens from the Institute of Anatomy of the 
Medical Faculty in Sarajevo. At each heart, the type of arterial vascularization was determined, and in those specimens with 
myocardial bridges, the branch on which they were localized was recorded.
Results: Out of total 45 human hearts, myocardial bridges were present at 24 (53.3%). One myocardial bridge was present in 
16 hearts, two in 7 hearts and three in one heart. In the heart group with myocardial bridges, the incidence of right type of vascu-
larization was 79.2%, and in the group without myocardial bridges 76.2%. The left type of vascularisation was least represented 
in both groups, with 9.5% in the heart group without bridges and 8.3% in the group with myocardial bridges present. Out of 33 
detected myocardial bridges, 25 of them were on the left and 8 on the right coronary artery, so myocardial bridges are much 
more often localized on the branches of the left than the right coronary arteries, regardless of the type of arterial vascularization.
Conclusion: There is no correlation of the type of arterial vascularization of the human hearts with the presence and localization 
of myocardial bridges.
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INTRODUCTION

Myocardial bridges represent an anomalies in the flow 
of coronary arteries in which coronary arteries and their 
branches that run subepicardially plunge shallow or deeper 
into the myocardium and after a short or long intramiocardial 
flow, return to the subepicardicial space (1).

The anomaly of bridging coronary arteries of human hearts 
was first mentioned by Reyman, distant in 1737 (2), and then 
Black in 1805 (3).

In the 20th century, many morphologists studied this anom-
aly, which was labeled with different names before the term 
myocardial bridge became established in medical terminol-
ogy. Thus, Tandler used the name of the tunneled artery (4), 

alleging that the artery, in one part of its course, leaves the 
suepicardial space and plunges into the myocardium. After-
wards, Geiringer referred to it as the mural artery (5), then 
Polacek and Kralove first used the term myocardial bridge, 
which would become the most commonly used term for this 
anomaly (6).

For a long time, myocardial bridges have been considered 
as benign anomalies of coronary artery flows, without any 
clinical significance (7, 8).

However, at the end of the last century, using quantitative 
coronary angiography and intravascular ultrasound, it was 
established that the systolic reduction of the lumen of the 
“tunneled” segment of the dissected artery was caused by 
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myocardial bridge contraction, maintained in the first half of 
the diastole, which is the dominant phase in myocardial per-
fusion, it became clear myocardial bridges can lead to coro-
nary insufficiency and its clinical consequences (9,10). Since 
then, myocardial bridges have attracted not only morpholo-
gists but also clinicians. A vast number of clinical manifes-
tations (angina pectoris, myocardial infarction, sudden car-
diac death, cardiac rhythm disorders) have been described 
as a consequence of myocardial bridges’ effect on coronary 
haemodynamics (11-15), mechanisms leading to the same 
(16-19), as well as significant influence of the morphologi-
cal characteristics of myocardial bridges on the occurrence 
of coronary insufficiency (20-22). However, there is still a 
small number of data that speak of the presence and localiza-
tion of myocardial bridges with the type of arterial vasculari-
zation of the heart, which led to this research.

MATERIALS AND METHODS

As a material for this research, we used 45 human hearts 
specimens from the Insitute of Anatomy of the Medical fac-
ulty of University of Saeajevo. The hearts were perserved 
3-5 days in 10% formalin solution, followed by careful dis-
ecction and prepared arterial blood vessels of the heart. Type 
of arterial vascularization was determined in each specimen, 
and in those specimens where myocardial bridges were de-
tected, the branch on which they were localized was record-
ed.

The obtained results were processed via SPSS 21 statistic 
program and a chi-square test was used to establish whether 
there is a correlation between the type of arterial vasculariza-
tion of the heart with the presence and localization of myo-
cardial bridges.

RESULTS

Out of a total 45 analyzed human heart specimens, the right 
type of the arterial vascularization was established in 35 
(77.8%) specimens. The symmetrical (codominant) type 
of arterial vascularization was established in 6 specimens 
(13.3%) and the left type in only 4 (8.9%).

More than a half of heart specimens, 24 (53.3%) of them, had 
myocardial bridges present at the branches of the coronary 
arteries (Chart 1).

Total number of myocardial bridges was 33, from which 16 
hearts had one myocardial bridge (Fig.1), 7 hearts had two 
and in one heart 3 myocardial bridges were found. 

In the group of hearts with myocardial bridges, as well as in 
the group of hearts without them, dominant type of arterial 
vascularization was the right type (Chart 2).

Chart 1: Distribution of the myocardial bridges(MB) pattern 
(n=45).

Figure 1: Myocardial bridge above Anterior interventricular 
branch.

Chart 2: Distribution of the vascularization type in relation to 
the presence of myocardial bridges (MB) (n=45).
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As seen from chart 2, the left type of the arterial vasculari-
zation was the least present in the both of the heart groups 
(8.3% in the group with the myocardial bridges and 9.5 % in 
the group without them). The symmetrical type of the vas-
cularization was present in the 12.5% of the hearts with the 
myocardial bridges, and in the 14.3% of the hearts without 
myocardial bridges. 

By testing the hypothesis of (non) existence of association 
of the type of vascularization and the presence of myocardial 
bridges, we conclude that in our sample there is no associa-
tion between the type of vascularization and status in relation 
to the presence of myocardial bridges (χ2=0.057, p=0.972).

Table 1 shows the distribution of a part of the heart specimens 
in which myocardial bridges existed(24 hearts), accordingly 
to their location: left coronary artery (LCA), right coronary 
artery (RCA), and both left and right coronary arteries (LCA 
and RCA), in regard to the type of vascularization.

Table 1: Distribution of the localization sites of myo-
cardial bridges in regard to the type of the arterial 
vasularization of hearts (n=24)

Vascularization 
type

MB localization site

LCA RCA LCA and 
RCA

Right type 13 (76.5) 2 (100.0) 4 (80.0)

Left type 1 (5.9) 0 (0.0) 1 (20.0)

Symmetrical type 3 (17.6) 0 (0.0) 0 (0.0)

Total 17 (100.0) 2 (100.0) 5 (100.0)
LCA-left coronary artery; RCA-right coronary artery

As shown in table 1, in 24 hearts with myocardial bridges, in 
17 of them bridges were found on the left coronary artery, in 
2 on the right coronary artery, and 5 hearts had myocardial 
bridges on both the left and right coronary arteries.

Regardless of the localization of myocardial bridges (left coro-
nary artery-LCA, right coronary artery-RCA, or both), the right 
type of vascularization is dominant (the same is represented by 
77.3% in the hearts with myocardial bridges on the left, with 
80.0% in the hearts with bridges on both the left and right, and 
the only type of vascularization identified in the hearts with 
myocardial bridges only on the right coronary artery).

Hearts with symmetrical type of vascularization did not have 
myocardial bridges on the right coronary artery, whereas this 
type of vascularization was present in 17.6% of the hearts 
with myocardial bridges localized only on the left coronary 
artery.

Left type of vascularization, as the least represented, was 
present in 5.9% of hearts with myocardial bridges only on 
the left, or in 20.0% of hearts with myocardial bridges pre-
sent on both left and right coronary arteries.

By testing the hypothesis of the independence of the type of 
vascularization and localization of myocardial bridges, we 
obtain evidence for accepting the zero hypothesis, therefore 
we conclude that there is no association between the type of 
vascularization (right, left, or symmetrical) and localization 
sites of myocardial bridges (left coronary artery-LCA, right 
coronary artery-RCA, or both) (χ2=2.467, p=0.651).

Independently of the type of vascularization, most of the my-
ocardial bridges, 25 of 33 (75.6%), were localized to the left, 
and only 8 bridges (24.24%) on the right coronary artery.

DISCUSSION

Data regarding frequency of myocardial bridges varies great-
ly depending on the method used for their detection. Using 
coronary angiography, they are detected in as little as 0.4-
12% (23-26). Using dissection method, myocardial bridges 
are detected in a significantly larger number, so that the fre-
quency of 53.3% determined in this paper coincides with the 
results of other authors using the same method and reported a 
frequency of 34.5% (27), 54% (28), 56% (29) and 58% (30).

Of the total of 45 hearts used as a material for this work, 37 
(77.8%) had the right type of arterial vascularization, which 
confirmed the results of numerous authors that this type is 
dominant in human heart vascularization (31-33). The varia-
tion in the frequency of this dominant type of arterial vascu-
larization of the heart may be related to the ethnic diversity 
of the inestigated populations, ranging from 60.5% to the 
Pakistani (34), to 86.6% in Turkish (35), up to 89% in the 
Indian population (36). The recorded frequency of the left 
type of vascularization of 8.9% and symmetric of 13.3% is 
also similar to the results obtained by the mentioned authors.

The relation between the type of coronary circulation and 
the presence of myocardial bridges is rarely investigated and 
there is little data in the literature (37-39). The results of this 
study have indicated that the incidence of arterial vasculari-
zation types is approximately same in the heart group with 
myocardial bridges as well as in the group without them, 
so it is established that there is no correlation between the 
presence of myocardial bridges and the type of arterial vas-
cularization of the heart. Up to the same conclusion came 
Luis Erresto and his associates who investigated the Colom-
bian population (37), as well as Ashraf and Nasr (38) among 
the Saudi population. However, these results are opposite 
to the results of Loukas and associates (39) who state that 
among the hearts with present myocardial bridges, the left 
type of vascularization is most common, in 66.6% of cases, 
while the right type is represented by only 24.6%. They fur-
ther point out that the localization of myocardial bridges is 
closely related to the type of vascularization and state that 
out of 17 hearts with myocardial bridges and the right type 
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of vascularization, 11 of them had myocardial bridges on the 
right coronary artery, and 46 hearts with myocardial bridges 
and left type vascularization , even at 42 hearts, the bridges 
were localized to the left coronary artery and its branches. 
Contrary to the results of Loukas and associates, the results 
obtained in this paper undoubtedly show that there is no cor-
relation between the type of vascularization of the human 
hearts and the myocardial bridges localization, and that, re-
gardless of the type of vascularization, myocardial bridges 
are most often localized to the branches of the left coronary 
artery. Namely, from 19 hearts with bridges and right type 
of vascularization, as many as 17 had myocardial bridges on 
the left coronary artery, where bridges were also located in 
both hearts with left and all 3 hearts with symmetrical type 
of coronary vascularization. The lack of correlation between 
the type of vascularization and localization of myocardial 
bridges was confirmed in the studies of Bharambe and Arole 
(40). Ashraf and Nasr (38) came to the same conclusions and 
point out that 77.8% of myocardial bridges were on the left 
coronary artery, without a significant difference in regard to 
the type of vascularization, which is in accordance with the 
results of this study, where of a total 33 myocardial bridges, 
25 (75.76%) were localized to the left coronary artery. 

Our opinion is that the study of the relation between myocar-
dial bridges and the type of arterial vascularization should be 
continued because, as we have stated, the number of data is 
limited and controversial, and the possible association may 
have an effect on the origin, intensity and clinical conse-
quences of myocardial ischemia.

CONCLUSION

There is no correlation of the type of arterial vascularization 
of the human heart with the presence of myocardial bridges.
Myocardial bridges are much more often localized on the 
branches of the left than the right coronary arteries, regard-
less of the type of arterial vascularization.
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