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Abstract

Intramyocardial bridges are a coronary circulation anomaly. They usually
occur on the path of the anterior descending artery and are classified as
superficial or deep. During a routine autopsy, we found—and report—an
intramyocardial bridge in large part of the right coronary artery pathway,
including the sinoatrial and posterior descending branch. The patient did
not show signs of coronary insufficiency, and died from an acute respiratory
failure caused by aspiration pneumonia. Due to the infrequency of cases of
intramyocardial bridges of the right coronary artery without concomitant
clinical symptoms or signs, we conducted a literature review in this regard.

Introduction

The coronary circulation is responsible for nourishing heart tissue.
The main coronary arteries, and their medium-sized branches, are
located in the connective tissue of the subepicardial space. However,
the penetrating branches are usually intramyocardial. In some peo-
ple (about 1%) the subepicardial branches describe an intramural
course'. In these cases, myocardium that covers the artery is defined
as a myocardial bridge and the artery is denominated the mural co-
ronary artery or tunneled segment?.

The cardiac contraction causes an increase of pressure, that can de-
crease considerably the caliber of the coronary mural arteries. This
can produce episodes of ischemia when cardiac activity is increased,
as in exercise, stress, fever, etc.’.
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Mural coronary artery is classified as superficial and deep. The he-
modynamic impact of them is due to factors such as depth, length,
orientation and the presence of connective or adipose tissue accu-
mulated around the tunneled segment. They are classified according
to the degree of clinical affection they generate, and based on these;
decisions are made for treatment?. Most times the course of this con-
dition is asymptomatic, so its diagnosis is an incidental finding>’. In
other patients, it causes alterations in blood flow, which predisposes
to atherosclerosis®, myocardial infarction and sudden death’.

A study conducted in 1985 in Germany, with 1056 necropsies,
found 26% of intramyocardial bridges of which 88% were located
in the anterior descending artery®. In a smaller series in 1961 up to
86% of this anomaly was recorded’. Data from Poland, in 2001,
found 41% of intramyocardial bridges in necropsies'®.



Although variants of intramyocardial bridges affecting branches res-
ponsible for irrigation of the sinus and atrioventricular nodes have
been reported, they are rare'™'2. In this report we describe the case
of a 42 yeard old man who died of aspiration pneumonia, who du-
ring the dissection protocol found an intramyocardial bridge in the
right coronary artery whose clinical relevance can not be established.

Clinical case

A 42 years-old-man in a situation of social abandonment, with a
history of chronic alcohol abuse and malnutrition, arrived at emer-
gency after being found unconscious on public roads. The patient
reported that he was drinking alcohol for 3 days in a row. He pre-

Table 1. Results of laboratory analysis on admission in emergency department.

sented severe dehydration, altered state of consciousness with a ten-
dency to sleep, and was oriented in person but not in space or time.
In the regional physical examination, he presented jaundice of skin
and mucous membranes and traces of blood in the mouth. Breat-
hing sounds were diminished in both pulmonary fields. The heart
sounds were rhythmic and normophonetic. In the abdomen, there
was collateral circulation and severe ascites. Due to this clinical pic-
ture, he was hospitalized with the diagnosis of alcohol intoxication,
hepatic encephalopathy grade I, liver cirrhosis, portal hypertension,
and malnutrition. The findings in the laboratory analyzes are pre-
sented in Table 1.

Analysis Found Value Reference values
Hemoglobin (g/dL) 10.6 12-14
Leukocytes (/mm3) 22 400 5000 - 10 000
Platelets (/mm3) 211 000 150 000 - 450 000
TP (s) 21.7 11-13.5
INR 1.79 0.8-1.2
Alkaline phosphatase (U/1) 433 <100
Bilirubins (mg/dL) Totals 18.8 <1
Direct 11.7 <0.2
Hint 7.1 <0.8
Proteins (g/dL) Totals 5.7 6.1-7.9
Albumin 2.3 3.5-4.8
Globulins 3.4 2.6-3.1

*TP (s) Prothrombin time (Seconds)
**INR International Normatized Ratio

Later during his hospitalization, he presented a case compatible with
pneumonia due to aspiration of gastric content that produced acute
respiratory failure. He received antibiotic treatment with Ceftria-
xone and Metronidazole without presenting clinical improvement,
after which he presented cardiorespiratory arrest without response
to cardiopulmonary resuscitation.

The corpse was transferred to the facilities of the regional morgue
where the liver disease was confirmed, and the findings compatible
with aspiration pneumonia. Later, when not being claimed, and ac-
cording to legal procedures, the body was donated to the amphithea-
ter of the Faculty of Medicine of Universidad Nacional San Agustin,
where it was preserved in formaldehyde and dissected for academic
purposes. During the dissection, a liver with a dry weight of 3550 g
and adrenal glands with increased size was found.

In the thoracic dissection, a heart with measurements of 13 cm
(from the origin of the pulmonary trunk to the apex of the heart)
and 6 cm (between the most distant ends of both atrial apices) was
found. To expose the coronary arteries, the epicardium and adipose
tissue adjacent to these were removed using the anatomical reference
of the coronary sulci and the appendages of the right and left atria.
In this way, the presence of an intramyocardial bridge in the right
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coronary artery of great extension was exposed; that began approxi-
mately 2 cm after its exit from the wall of the ascending aorta artery
and included the sinoatrial branch (which irrigates part of the right
atrium and the sinus node) (Figure 1) and reached the portion of
the posterior surface of the heart, extending to the posterior descen-
ding branch. The depth of the intramyocardial bridge was between
2 and 3 mm, although somewhat greater in the distal half of the
posterior descending branch, where dissection and isolation were
more difficult (Figure 2). Regarding dissection of the left coronary
artery, no abnormalities were found, both in the anterior descending
branch and in the circumflex branch, in which the obtuse marginal
and left marginal branches were dissected, without finding any in-
tramyocardial bridge (Figures 3).
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Figure 1. View of the right coronary artery from its exit from the aortic Figure 3. Left side view of the heart.

sinus.
[2.)right coronaryarteny.
[b.})sineatrialbranch relogsed from the intremyocordial bridge
Figurc 2. Back view of the heart. The circumflex artery (amow)without the

presence of intramyocardial bridges is observed
Pa:pulmonary artery.

LA:left appendage.

Lv:left ventricle).

Discussion

The frequency of intramyocardial bridges found in studies based on
necropsies is very different in comparison to the frequency obtained
in imaging procedures (coronary angiography, computerized tomo-
graphy). The finding of intramyocardial bridges in autopsies indica-
tes a variable frequency between 15-85%. In clinical practice, those

who are diagnosed through angiography varies between 0.5 to
15%13,14,15.

The relatively high frequency of its finding in several studies, makes
the intramyocardial bridges usually are considered by some authors
as normal anatomical variants, but there is no consensus on this. The
anterior descending artery often has intramyocardial portions in its
course, however, it does not usually cause ischemic manifestations'.
It is very uncommon for intramyocardial bridges to produce clinical
manifestations; in many cases, these anomalies are diagnosed as in-
cidental findings in procedures such as coronary angiography or

computed tomography, when they are performed in patients with

The circum flet artery (s mow]without the valvular diseases or ischemic heart disease!®'”

presene ofintramyocardial bridges iz observed
PA:pulmonary armery. . . A . .
La-left appendage. sis, hypertension), primary (hypertrophic cardiomyopathy) and/or
Lv:left ventricle).

. Its presence occurs es-
pecially in cases of secondary ventricular hypertrophy (aortic steno-

associated with adrenal stimulation'.

For this reason, it can be considered that intramyocardial bridges are
a condition that itself, rarely, causes pathologies clinically manifest.
Even, some authors point out that these bridges are present in more
than 1% of normal human hearts'.

Although, we have found reports of heart failure, arrhythmia, an-
gina, myocardial infarction and even sudden death (the only sym-
ptom, for example, in young athletes)'>'>'#1%° Angina, in its stable
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and unstable variants, is the most frequent form of presentation®'.
For example, in a study executed in a population of patients evalua-
ted for chest pain, multidetector computed tomography showed 86
intramyocardial bridges in 82 of the 393 patients (20.9%)*. These
cases could occur if the segment is particularly long or deep. Some
authors support the idea that systolic compression of an intramural
anterior descending artery can alter the coronary flow and precipi-
tate myocardial ischemia'®. The most severe forms of presentation
(infarction, arrhythmia, sudden death) are usually related to prolon-
ged ischemia, thrombosis in the intramyocardial bridge or myocar-
dial stunning?".

The frequency of asymptomatic patients with intramyocardial brid-
ges may seem surprising considering that angiographic data show
50% narrowing of the bridging artery during systole. This frequency
could be explained because the largest coronary blood flow occurs
during the diastole. However, delayed the diastolic reopening of the
compressed artery during systole may explain impaired coronary
flow during diastole in symptomatic patients'.

In our case report, the man of the study seems not to have had cli-
nical manifestations that make us suspect a symptomatic repercus-
sion of the intramyocardial bridge that postmortem was found, be-
cause although we do not have all the accessibility that could have
revealed other relevant data of the patient's medical history, the
reasons for his death were related to chronic alcoholism, malnutri-
tion, and social abandonment.

The anterior descending artery in its proximal and middle thirds is
the most common site of muscle bridges"?'. For example, in a study
carried out in Warsaw, it was observed a higher prevalence of the
intramyocardial bridge in the anterior descending artery (43.2%)
than in the right coronary artery (18.4%)%. Also in studies perfor-
med by computerized tomography, the anterior descending artery
was affected more frequently too (87.2%)*. The finding of an in-
tramyocardial bridge in the anterior descending artery is so common
that even in some studies, such as one based on cinecoronario-
graphies, it was shown that of all the cases described as intramyocar-
dial bridges, 100% corresponded to the anterior descending artery*.
Similarly, a work performed in a hemodynamic service obtained the
same result®.

However, in this case it was found that the bridge was located enti-
rely in the right coronary artery, including its sinoatrial branch and
the posterior descending artery, which is quite unusual since the in-
tramyocardial bridge usually encompasses an artery segment of va-
riable length (between 4 and 25 mm) and not all*.

Few studies have reported the presence of intramyocardial bridges
in the right coronary artery. One of them is a case report in Taiwan,
in which it was detected in a 49-year-old man after undergoing an-
giography'®; another case was reported in an 81-year-old woman
who was being attended in the emergency unit due to a myocardial
infarction'?. In addition, in a study carried out in Brasilia, it was
found in the trunk of the right coronary artery of a total of 90 cor-
pses'!. In an unusual case was also reported the finding of two in-
tramyocardial bridges, which affect the right coronary artery and the
anterior descending artery in a 54-year-old man undergoing angio-
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graphy' and finally another case, revealed by angiography the pre-
sence of a broad intramyocardial bridge located between the anterior
descending artery, the intermediate branch, and the first marginal
obtuse branch, which produced chest pain in a 46-year-old man du-
ring exercise’.

Conclusions

The presented case describes an unusual variant of intramyocardial
bridge in the path of the right coronary artery, both by the location
and by the extension of the bridge, which can be considered as a very
rare finding within the totality of cases of myocardial bridges.

The review of the literature forces us to consider intramyocardial
bridges as generators, although infrequent, of ischemic pathologies
in both elderly and young people, which could potentially trigger
sudden death due to arrhythmias or acute myocardial infarction.
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