
72

Revista Română de Anatomie funcţională şi clinică, macro- şi microscopică şi de Antropologie

Vol. XIX – Nr. 2 – 2020 ORIGINAL PAPERS

MORPhOLOGIcAL chARActERIStIcS Of MyOcARdIAL 
BRIdGES dIAGNOSEd By ct cORONAROGRAPhy, ExcEPtING 

thE ANtERIOR INtERvENtRIcuLAR ARtERy

R. Niţu, P. Bordei, C. Ionescu, S. Ispas
Ovidius University, Constanta 

Faculty of Medicine
Department of Anatomy

MORPHOLOGICAL CHARACTERISTICS OF MYOCARDIAL BRIDGES DIAGNOSED BY CT 
CORONAROGRAPHY, EXCEPTING THE ANTERIOR INTERVENTRICULAR ARTERY (Ab-
stract): Our results were obtained by studying coronary angiography performed on a computed 
tomography GE LightSpeed VCT64 Slice CT. Myocardial bridges at the circumflex artery were 
found located in 17 cases, being located at the trunk of the circumflex artery (all cases being male), 
in 10 cases myocardial bridges being located at the left marginal artery (originating in the circum-
flex artery). Myocardial bridges were unique in 16 cases, in only one case (in males), with double 
myocardial bridges in the trunk of the circumflex artery. The thickness of the myocardial bridges 
at the circumflex artery was studied on 9 myocardial bridges, finding it between 2.4-3.3 mm, at 
the male being between 2.5-3.3 mm, and at the female between 2.4- 3.0 mm. The thickness of 
the myocardial bridges at the level of the left marginal artery, followed on 28 myocardial bridges, 
we found it between 2.6-3.7 mm, in the male being between 3.3-3.7 mm, and in the female, 
between 2.6-3.7 mm. Myocardial bridges were located at the level of the right coronary artery in 
17 cases, 10 cases being in males and 7 cases in females. Myocardial bridges had the following dispo-
sition: In only one case (female), myocardial bridges were located on the anterior right ventricular 
artery originating in the right coronary artery, and in 16 cases, myocardial bridges were located 
in the trunk of the right coronary artery, in 10 cases being in male, at the level of the posterior 
coronary groove, and in 6 cases being in female, 2 cases at the level of the posterior coronary 
groove and in 4 cases at the level of the posterior interventricular groove. Only in one case, in 
males, myocardial bridges coexist with myocardial bridges located on the trunk of the circumflex 
artery and on the left marginal artery, in the rest of the cases myocardial bridges were unique, 
being the only myocardial bridges in the coronary arteries. The length of the myocardial bridges 
at the level of the right coronary artery was found to be between 21.0-73.10 mm, being smaller at 
the level of the arterial trunk in the coronary groove (21.0-24.0 mm) and more voluminous in the 
posterior interventricular groove (over 24.0 mm), at the level of the posterior interventricular 
artery meeting the highest length value of the myocardial bridge (73.10 mm). The thickness of the 
myocardial bridge was analyzed on 53 myocardial bridges (18.93% of the total myocardial bridg-
es), and we found it between 2.1-4.1 mm, in males being between 2.6-4.1 mm, and in females 
between 2.1-4.1 mm. The diameter of the tunneling artery at the level of the circumflex artery, in 
systole, was followed on 16 cases and we found it between 1.2-1.7 mm, in males, being between 
1.2-1.5 mm, and in sex female between 1.5-1.7 mm. The diameter of the tunneling artery at the 
level of the right coronary artery, in systole, was also followed on 16 cases (11.43% of the total 
cases), and we found it between 1.3-2.2 mm, in males, being between 1.2-1.5 mm, and in females 
between 1.5-2.2 mm. Keywords: MYOCARDIAL BRIDGES, MORPHOLOGY

INtROductION
Most myocardial bridges are found at the 

level of the anterior interventricular artery, at 
the level of this artery being located the myo-

cardial bridges with the most morphological 
characteristics. Myocardial bridges can be lo-
cated in any branch of the coronary arteries, in 
the right coronary artery being able to be lo-
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cated in the coronary artery trunk. Our results 
were obtained from an extensive study of myo-
cardial bridges, describing the cases found in 
the circumflex arteries, left marginal arteries 
that originating from the circumflex artery, right 
anterior ventricular branch and right coronary 
arteries, at the level of the atrio-ventricular groove 
and the posterior interventricular groove.

MAtERIAL ANd WORKING 
MEthOdS
Only coronary angioCTs that did not show 

pathological signs were studied (except for myo-
cardial bridge), my study representing funda-
mental medical scientific research, which does 
not require a referral diagnosis for the owners 
of the angiography. We consulted 2868 angi-
oCTs,   finding a number of 284 angioCTs with 
myocardial bridge. For the study of coronary 
angiography, I had the consent of the general 
manager of the imaging center to consult the 
existing archive in the clinic he runs. The cor-
onary angiography study was performed ac-
cording to sex, recording: the sex and age of 
the subject, the location of the myocardial bridge, 
which described the number, length, thickness, 
caliber of the artery at the bridge, as well as its 
cranial and caudal (in systole and diastole), all 
in mm. Not all the anatomical landmarks stud-
ied could be followed on the same number of 
cases, each landmark being followed on a spe-
cific number of cases, on which the character-
istics of the myocardial bridge at the level of 
the corresponding artery are described.

RESuLtS
Myocardial bridges in the circumflex artery 

were found in 17 cases (6.59% of all cases with 
myocardial bridges), 13 cases were in males 
(76.47% of cases with myocardial bridges in the 
circumflex artery) and 4 cases being in females 
(23.53% of cases with myocardial bridges at 
the level of the circumflex artery). Of the 17 
cases, in 7 cases (41.18% of cases), myocardial 
bridges were located in the trunk of the circum-
flex artery, all cases being male, in 10 cases 
(58.82% of cases) myocardial bridges were lo-
cated at the level of the left marginal artery 
(originating from the circumflex artery), 7 cases 
being in the male sex (70% of cases and 41.18% 
of the total myocardial bridges located in the 
circumflex artery) and 3 cases being in the 
female sex (30% of cases and 17.65% of the 

total myocardial bridges located at the level of 
the circumflex artery). 

Myocardial bridges were unique in 16 cases 
(94.12% of cases), in only one case, in males, 
there were double myocardial bridges (5.56% 
of cases) in the trunk of the circumflex artery, 
so in total there were 18 myocardial bridges, 
10 myocardial bridges in the left marginal artery 
(55.56% of cases) and 8 myocardial bridges in 
the trunk of the circumflex artery (44.44% of 
cases).

The thickness of the myocardial bridges at 
the circumflex artery was studied on 9 myocar-
dial bridges (3.2% of the total myocardial 
bridges), 6 myocardial bridges being in the 
male sex (4.44% of the total male myocardial 
bridges), in the female being 3 myocardial 
bridges (2.07% of the total female myocardial 
bridges), finding it between 2.4-3.3 mm. In 
males, the thickness of the myocardial bridges 
was between 2.5-3.3 mm, and in females, we 
found it between 2.4-3.0 mm.

The thickness of the myocardial bridges at 
the level of the left marginal artery was followed 
on 28 myocardial bridges, 12 myocardial bridg-
es being in the male sex (8.89% of the total 
male myocardial bridges) and in the female 
being 16 myocardial bridges (11.04% of total 
female myocardial bridges), and I found it be-
tween 2.6-3.7 mm,

In males, the thickness was between 3.3-3.7 
mm, and in females, we found it between 2.6-
3.7 mm.

Myocardial bridges were located at the lev-
el of the right coronary artery in 17 cases 
(5.98% of all cases with myocardial bridges), 
10 cases being in males (58.82% of cases) and 
7 cases in females (41.18% of cases). Myocar-
dial bridges had the following disposition: In 
only one case (female), the myocardial bridge 
was located on the anterior right ventricular 
artery originating in the right coronary artery 
(5.88% of cases), and in 16 cases (94.12% of 
cases), the myocardial bridge was located at the 
level of the trunk of the right coronary artery, 
in 10 cases being at the male sex (62.5% of 
cases), at the level of the posterior coronary 
groove, and in 6 cases being at the female sex 
(37.5% of cases), 2 cases at the level of the 
posterior coronary groove (33.33% of cases) 
and in 4 cases at the level of the posterior in-
terventricular groove (66.67% of cases).

Only in one case, in males, the myocardial 
bridges were double, located on the trunk of 
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the circumflex artery and on the left marginal 
artery, in the rest of the cases the myocardial 
bridges were unique, being the only myocar-
dial bridges existing at the level of the coronary 
arteries.

The length of the myocardial bridges at the 
level of the right coronary artery was found to 
be between 21.0-73.10 mm, being smaller at 
the level of the arterial trunk in the coronary 
groove (21.0-24.0 mm) and more voluminous 
in the posterior interventricular groove (over 
24.0 mm), at the level of the posterior inter-
ventricular artery meeting the highest value of 
the length of the myocardial bridge (73.10 mm).

The thickness of the myocardial bridge was 
analyzed on 53 myocardial bridges (18.93% of 
the total myocardial bridges), and we found it 
between 2.1-4.1 mm, in males it was between 
2.6-4, 1 mm, and in females between 2.1-4.1 mm.

The diameter of the tunneling artery at the 
level of the circumflex artery, in systole, was 
followed on 16 cases (11.43% of the total cas-
es), and we found it between 1.2-1.7 mm, in 
males, being between 1.2-1.5 mm, and in fe-
males between 1.5-1.7 mm.

The diameter of the tunneling artery at the 
level of the right coronary artery, in systole, 
was also followed on 16 cases (11.43% of the 
total cases), and we found it between 1.3-2.2 
mm, in males, being between 1.2-1.5 mm, and 
in females between 1.5-2.2 mm.

dIScuSSIONS
Myocardial bridge at the level of the circum-

flex artery in the consulted literature, we most 
often found them located at the level of two 
branches of the circumflex artery (left marginal 
artery and left diagonal artery), without specifying 
the overall percentage of the presence of myocar-
dial bridge at the artery circumflex and without 
mentioning the presence of myocardial bridge in 
the trunk of the circumflex artery. Other authors 
(1) indicate the presence of myocardial bridge 
at the level of the circumflex artery, without 
specifying the precise place of their location.

At the level of the left marginal artery, our 
result was higher than that of (2) by 1.98% of 
cases, but lower than the results of (3) by 2.41%, 
(4) by 2.93%, ( 5) by 3.39%, (6) by 4.54% 
and (7) by 10.84%.

TABLE 1 
Location of myocardial bridges

Author
Left marginal 

artery
Left diagonal 

artery
Circumflex 

arterial trunk
Yu-Jun Niu 5,71% 5,0% -
En-sen Ma 13,62% 10,80% -
Donkol 0,80% 2,0% -
Bastiani 7,32% 3,66% -
Ballesteros 5,19% 5,19% -
Loukas 6,17% 17,28% -
Personal cases 2,78% - 2,22%

TABLE 2
 Frequency of location of myocardial bridges at the level of the right coronary artery

AuthOR
Right 

coronary 
artery

Posterior interven-
tricular

Right 
marginal 

artery

Anterior ven-
tricular 
branch

Right 
coronary 
arterial 
trunk

Konen 29,41% - - - -
Yu-Jun Niu 1,43% - - - -
Dermengiu 15% - - - -
Arya, Dipal 26,92% - - - -
Bastiani - 6,10% - - -
Ishii 36,0% - - - -
Loukas 25,93% 2,47% - - 18,52%
Bezera - - - 12% -
Personal cases 4,72% 1,11% - 1,11% 4,44%
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(1) finds present myocardial bridges at the 
level of the circumflex artery, without any oth-
er specification. (8) gives a percentage of 29% 
of cases, in which the myocardial bridges are 
located on the left marginal and left diagonal 
arteries, without making a separate percentage 
specification for each artery. (9) gives a per-
centage of 13.21% of the presence of the myo-
cardial bridge at the level of the circumflex 
artery, specifying that from this percentage in 
11.32% of cases, the myocardial bridge was 
located at the level of the left diagonal artery. 
(2) states that he does not find any case in which 
the myocardial bridge is present on the trunk 
of the circumflex artery.

It should be noted that we found and speci-
fied the presence of myocardial bridge in the 
trunk of the circumflex artery and that we did 
not find the presence of myocardial bridge in 
the left diagonal artery originating in the cir-
cumflex artery. We also described a single case 

(in males) in the trunk of the circumflex artery, 
in which the myocardial bridge was double 
(5.56% of the total myocardial bridges in the 
circumflex artery).

In the literature we found the largest differ-
ence (36.0%) between the extreme values of 
the localization percentages, by (1).

In all cases with myocardial bridges at the 
level of the right coronary artery, they were 
unique, being the only ones existing at the 
level of the coronary arteries, in one case, with 
triple myocardial bridges (male), myocardial 
bridges coexisting with those located on the 
trunk of the circumflex artery and the left mar-
ginal artery.

Our result is 3.29% higher than (4), being 
lower than the results given by (10) by 10.28%, 
(5) by 21.21%, (42) by 22.20% , (12) by 24.69% 
and (1) by 31.28%.

The presence of the myocardial bridge on a 
right anterior ventricular branch originating in 
the trunk of the right coronary artery was found 
to be mentioned only by (13), the presence of 
the myocardial bridge at the level of the poste-
rior interventricular artery was found to be 
1.36% lower than ( 5) and by 1.28% compared 
to (6), and the presence of the myocardial 
bridge at the level of the right coronary artery 
at the level of the coronary groove we found it 
lower by 14.08% compared to the percentage 
given by (5). We did not find the presence of 

Fig. 1. Myocardial bridge located at the level of 
the circumflex artery: length: 25 mm; tunneling 
artery diameter: 1.5 mm; tunneling artery area: 

1.8 mm2.

Fig. 2. Unique myocardial bridge located on the 
posterior interventricular artery (female).

Fig. 3. Myocardial bridge located in the upper 
1/3 of the left marginal artery (male): bridge 

thickness: 3.6 mm.
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myocardial bridge on the right marginal artery, 
an aspect reported by (5), in 4.93% of cases. 
(2, 14) did not encounter the presence of myo-
cardial bridge at the level of the right coronary 
artery.

cONcLuSIONS
Myocardial bridges found at the level of the 

coronary arteries and their branches, except for 
the anterior interventricular artery are less fre-
quently encountered than at its level, presenting 
some peculiarities:
•	 they	are	generally	unique	myocardial	bridge,	

rarely their presence being accompanied by 
one and very rarely, even by two myocar-
dial bridges located on other coronary arte-
rial branches of the same heart;

•	 in	most	cases	they	are	superficial	and	com-
plete myocardial bridge, finding only one 
case in which myocardial bridge were ini-
tially superficial, later becoming deep;

•	 at	the	level	of	the	posterior	interventricular	
artery we found the myocardial bridge which 
had the longest length (37.10 mm), the short-
est length of the myocardial bridge meeting 
it at the level of the anterior interventricular 
artery (4.25 mm).

Fig. 4. Myocardial bridge located in the 
upper part of the posterior interventricular 
artery; length: 73.1 mm; tunneling artery 

diameter: 1.3 mm.

Fig. 5. Double myocardic bridges: at the middle 
1/3 level of the anterior interventricular artery and 
at the level of the circumflex artery (male). Single 
myocardial bridge on the anterior interventricular 
artery associated with single myocardial bridge on 

the circumflex artery.
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