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Summary

The myocardial bridge is an intramural course of a coronary artery in which a more or less long section of a coronary branch, instead of running normally on the 
epicardial surface of the heart, deepens early in the myocardium, coming to be surrounded by a ring or sleeve of muscle fi ber cells that, contracting in systole, can cause an 
ab-extrinsic “throttling” of the artery. The guidelines for granting eligibility for competitive sports have evolved over time: from 2009, when any case of myocardial bridging 
indicated exclusion of eligibility, to today, when only signifi cant bridges, i.e. ‘long’ bridges > 1 cm and > 3 mm deep, place a restriction on competitive sports activity. 

Introduction

The myocardial bridge is defi ned as an anatomical coronary 
variant where a segment of an epicardial coronary artery has 
an intramural course through the myocardium, defi ning the 
so-called “tunneled coronary artery”.

It was fi rst described during an autopsy in 1737 by Reyman 
and the fi rst angiographic relief was in 1960 by Portmann and 
Iwing. 

The affected segment is usually the middle/distal tract of 
the anterior descending (DA) and angiographic images show a 
systolic compression of the epicardial coronary artery although 
studies with Doppler and intracoronary ultrasound have also 
documented alterations in fl ow in the diastolic phase. The 
degree of coronary obstruction depends on certain factors such 
as the thickness and length of the bridge and the degree of 
myocardial contractility. 

That a section of the DA decorated below the muscle fi bers 
cannot be considered per se as a congenital affection of the 
coronary arteries, most often as an anatomical variant of their 

course, without signifi cant pathophysiological and clinical 
consequences. 

In a small number of cases (0.5%-2.5%), however, AD 
tunneling may take on the characteristics of a congenital 
coronary disease. 

In fact, in systole, the tunneled tract may be compressed by 
the muscular bands interfering with the fl ow of the coronary 
artery; this interference with the fl ow inevitably leads to the 
potential for ischaemia with its associated consequences.

The two forms are distinguished from each other by the 
anatomical and functional characteristics of the muscle fi bers 
that make up the tunnel.

If the anterior descendant is covered by the superfi cial 
oblique fi bers which cross the two ventricles obliquely, it 
appears covered by thin and relatively short fi bers which are 
not capable of exerting a systolic compression able to interfere 
with the coronary reserve. 

This variant does not show up distinctly on angiography, 
is not usually associated with clinical symptoms, and does not 
change the patient’s prognosis. 



013

https://www.peertechzpublications.com/journals/journal-of-cardiovascular-medicine-and-cardiology

Citation: Elio A, Libener E, Grossgasteiger S, Marine O, Resnyak S (2023) Myocardial bridges and competitive sports fitness between past and future. J Cardiovasc 
Med Cardiol 10(1): 012-016. DOI: https://dx.doi.org/10.17352/2455-2976.000193

If, on the other hand, the anterior descending is tunneled 
by deep, thicker, and longer fi bers, with a right ventricle-
ventricular septum apex course, the DA in the tunneled tract 
will appear displaced towards the right and in-depth, and 
above all, it can be compressed in systole to a different degree; 
this variant will be visible on angiography (milking effect) and 
has the potential to modify the coronary reserve to be modifi ed.

The association of vasospasm or endoluminal thrombosis 
may contribute to the hemodynamic signifi cance and clinical 
symptomatology of these conditions. In fact, abnormal 
coronary vasoreactivity has been reported after administration 
of acetylcholine at the level of the myocardial bridge; this 
explains both the permanent asymptomaticity of the majority 
of subjects carrying the anomaly and the variability in the 
time of onset of symptoms, as well as the broad spectrum of 
manifestations ascribable to the anomaly in published clinical 
case histories (stress angina, myocardial infarction, unstable 
angina, episodes of acute pulmonary edema, ventricular 
tachycardia, sudden death) [1-5].

In addition, atheromatous stenosis of other coronary 
districts, particularly proximal to the bridge, may also coexist. 

The diagnosis is made by means of coronary CT 
angiography or coronarography when patients generally 
present with ‘classic’ angina symptoms and with positive 
ischaemia provocative tests. It is also important, for the 
purposes of prognosis and therapeutic options, to establish 
the haemodynamic effi ciency of the obstruction and to exclude 
the coexistence of atherosclerotic coronary stenoses that may 
contribute to the symptoms experienced by the patient.

The aim of our study is to examine and evaluate the 
evolution over time of the inclusion criteria for competitive 
sports fi tness in subjects who underwent a sports medicine 
examination from 2014 to 2021 at the Sports Medicine Center of 
the Provincial Service of the South Tyrolean Health Authority 
and were found to have at least one myocardial bridge after 
undergoing a third-level cardiological examination such as 
coronary angiography.

Can subjects who have a superfi cial (< 3 mm deep) but > 1 
cm long, or > 3 mm deep and short course myocardial bridges 
(< 1 cm) be considered fully eligible? 

Materials and methods

A total of 18972 users over 35 years of age were analyzed 
for competitive sports activity eligibility at the Sports Medicine 
Center of the Provincial Service of the South Tyrolean Health 
Authority. The 0,9% of them, which corresponds to 183 patients 
(126 men and 57 women) were tested for our study because 
they presented a strongly doubtful maximal ergometric test of 
stress-inducible myocardial ischaemia. 

The inclusion criteria on which the investigation was based 
were the symptoms (angina pectoris, dyspnoea, extrasystolic 
tachycardic heartbeat) and above all the presence of signifi cant 
horizontal/descending underdevelopment equal to or greater 
than 2 mm during the maximum exercise test. 

On the basis of the diagnostic suspicion of reduced coronary 
reserve, the 183 users were subjected to an in-depth level third 
cardiological diagnosis by means of coronary angiography.

A memorandum of understanding was introduced between 
the Company Service of Sports Medicine and the Radiology 
Service of the South Tyrol Health Authority on which users 
were referred with the diagnostic question of ischaemic heart 
disease and, in the specifi c case of our study, myocardial 
bridging with the request for, in the event of the latter being 
found, characterization in terms of length and depth in the light 
of the importance of this in terms of prognostic suitability.

Results

The coronary CT angiography response of the 183 users was 
positive for myocardial bridging in 15% of cases, which means 
27 subjects (Table 1).

Of the 27 users with positive coronary CT angiograms, 13 
(48%) had a short and superfi cial course of the myocardial 
bridges in the anterior descending. In one case, which turned 
out to be the most complex from a prognostic point of view, 
there were two myocardial bridges: the bridge on the anterior 
descending was >1 cm in length and superfi cial < 3 mm, while 
in the circumfl ex artery, the bridge was < 1 cm and < 3 mm 
long. (Figures 1-3).

We also found 3 (11%) cases of isolated myocardial bridging 
in the right coronary artery, also non-signifi cant, i.e. short and 
superfi cial. 

Figure 1: Angio Tc image of myocardial bridging on anterior descending.

Table 1: Location, length, and depth of myocardial bridges detected by coronary CT 
angiography.

Number of 
users 

bridge location (coronary 
artery)

type of bridge myocardial (length 
and depth)

13 anterior descending < 1 cm and < 3 mm 

1
anterior descending and 

circumfl ex
> 1 cm and < 3 mm 

3 right coronary < 1 cm and < 3 mm

5 circumfl ex < 1 cm and > 3 mm

5
anterior descending and right 

coronary
< 1 cm and < 3 mm
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There were fi ve cases (18,5%) of intramyocardial bridges of 
the right coronary artery and the anterior descending artery at 
the same time, which would have given us prognostic doubts 
if it was not for the fact that the patients, asymptomatic as all 
those tested, had short and superfi cial intramural segments. 

Finally, fi ve cases (18,5%) of myocardial bridging were 
found over a circumfl ex coronary artery, only one of which was 
more than 3 mm deep (Figures 4,5).

This means that out of the 183 patients with a positive 
stress test, none of the subjects examined presented signifi cant 
bridges, according to the 2017 COCIS guidelines, with the 
coexistence of both conditions of length (> 1 cm) and depth (> 
3 mm).

Discussion

A myocardial bridge is frequently found at autopsy (30% 
of cases) but these are, in the majority of cases, thin muscular 
shoots causing insignifi cant compression of the vessel in 
systole, whereas the most signifi cant bridges are visualized in 
5% of coronarographies. 

Myocardial bridges with a long deeply tunneled segment 
(most frequently the anterior descending artery) can cause 
exertional ischaemia, be symptomatic for exertional angina, 
and be related to some cases of sudden death during sporting 
activity. 

So much has been done over time in terms of the criteria for 
judging suitability for competitive sport in Italy, fundamental 
criteria to be followed when formulating eligibility for 
competitive sport, the certifi cation of which has been 
compulsory by law since the ministerial decree of 1982 [6-10]. 

In the past, according to the 2009 COCIS eligibility 
protocols, athletes with a myocardial bridge, even without 
evidence of exertional ischaemia, could be at risk of sudden 
death, which is why they were excluded from competitive 
sports eligibility apart from sports with a ‘neurogenerative’ 
type of cardiovascular commitment, i.e. bowls, golf, sport 
hunting, billiards, bridge, draughts, chess.

Today, however, (COCIS 2017 to the present day), the 
assessment in this regard is much more defi ned as myocardial 
bridges have been classifi ed into signifi cant long and deep 
ones, with both conditions of length ( > 1 cm) and depth ( > 3 
mm) having to coexist as the only abnormal autopsy fi nding in 
some cases of sudden death occurring during physical activity. 

From a forensic point of view, a number of issues arise: 
in terms of criminal liability, it may be necessary to establish 
whether the autopsy fi nding of a myocardial bridge can be 

Figure 3: Angio Tc image of the myocardial bridge on DA.

Figure 4: Angio Tc image of myocardial bridge on circumfl ex artery. 

Figure 5: Angio Tc image of the myocardial bridge on circumfl ex artery.

Figure 2: Angio Tc image of the myocardial bridge on DA.



015

https://www.peertechzpublications.com/journals/journal-of-cardiovascular-medicine-and-cardiology

Citation: Elio A, Libener E, Grossgasteiger S, Marine O, Resnyak S (2023) Myocardial bridges and competitive sports fitness between past and future. J Cardiovasc 
Med Cardiol 10(1): 012-016. DOI: https://dx.doi.org/10.17352/2455-2976.000193

correlated with the death of a patient and, if so, whether it 
was possible to reach such a diagnosis while the patient was 
alive, i.e., whether the abnormality had been diagnosed and the 
appropriate treatment had been taken [11-20].

In the absence of anamnestic fi ndings of symptoms and/
or angina equivalents and transient ischaemia on instrumental 
examinations, the autopsy fi nding of myocardial bridging is to 
be considered occasional. 

The problem arises in cases of acute myocardial infarction 
or sudden death. In fact, if myocardial necrosis affects the area 
supplied by the coronary artery with a myocardial bridge, it is 
possible to attribute the infarction itself to an acute obstruction 
at the level of the bridge. In the case of sudden death, in the 
absence of documentable acute myocardial necrosis, the 
dilemma arises as to whether the myocardial bridge may 
have triggered a malignant ventricular arrhythmia (sustained 
ventricular tachycardia or ventricular fi brillation). In this 
case, the presence or absence of anamnestic and instrumental 
fi ndings of ischaemia (resting ECG, ergometric tests, Holter 
ECG), the absence of other pathologies that could justify 
the triggering of a malignant ventricular arrhythmia (long 
QT syndromes, Brugada syndrome, Wolff Parkinson White 
syndrome, the absence of signifi cant atheromatous lesions in 
the remaining coronary tree) may help to settle the question 
[21-29].

Conclusion

In our study, of the 183 users with a doubtful ergometric test 
for exertion ischaemia, none presented signifi cant bridges with 
the coexistence of both conditions of length (> 1 cm) and depth 
(> 3 mm). In view of this fi nding, since these sportsmen are fi t 
for competitive sport according to the 2017 COCIS guidelines, 
which replace the previous 2009 guidelines, more restrictive 
in this aspect, we wonder whether it is legitimate to count 
these ergometries as false positives and thus exclude a causal 
link between the ST sub slope of 2 mm at the various sites 
and the angiographic fi nding of myocardial bridging. Another 
hypothesis could be a possible ischaemic effect in the systolic 
phase such as to produce such a marked graphic ECG sign: in 
this case, however, there could be a reduction in the coronary 
lumen that does not produce symptoms. Further studies, as 
well as a long-term clinical follow-up of these patients, are 
needed to elaborate a standard approach for the diagnosis and 
management of these asymptomatic sports patients. 

Clearly the picture changes in the case of symptoms such as 
angina, heart palpitation or tachycardia in which, beyond any 
classifi cation, the patient is a candidate for medical therapy or 
stent implantation in the trapped segment or even for surgical 
treatment.
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