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ABSTRACT

BACKGROUND

Coronary arteries supply blood to the heart. They run through the epicardial
adipose tissue during their course. Occasionally a band of myocardial tissue overlies
a segment of the coronary arteries. This band of myocardium overlying the
coronary artery is named as Myocardial Bridge (MB). There have been numerous
instances of sudden and unexpected cardiac death where the presentation of
myocardial bridging was the main clinically pertinent finding post-mortem. We
wanted to study the distinct morphological aspects of MBs along with the structural
composition of the coronary vessel present beneath, in front of and past the
myocardial bridge.

METHODS

Microscopy and morphometry were utilized to detail the distinct morphological
characteristics of myocardial bridges as well as to take a closer look at the structural
composition of the coronary vessel present beneath, in front of and past the
myocardial bridge being evaluated. Three segments of the left anterior descending
artery (LAD) were utilized to glean testable samples. These samples are as follows:
(A) located proximally to the bridge at a distance of 8 mm, (B) alongside the bridge
and (C) located distally from the bridge at a distance of 8 mm.

RESULTS

Prevalence of MB was found to be 40 %. Male to female ratio was 7:1. 87.5 % of the
hearts have single MB, 10 % have double MB, 2.5 % have triple MB. Most common
vessel affected is LAD. The MBs ranged in length from 4.4 mm to 45 mm with a
length of 12.67 mm being the quantifiable mean. Thickness of MB ranged from 0.4
to 1.9 mm with mean thickness of 1.11 mm. The component of the coronary artery
that was bridged often showed a diminished tunica intima compared to similar
segments taken from proximal and distal sites. It should be noted that the proximal
segment is predisposed to atherosclerotic presentation on account of myocardial
bridging.

CONCLUSIONS

A myocardial bridge leads to detrimental changes in the vessel which in turn leads
to early presentation of atherosclerosis, arrhythmias, myocardial infarctions and in
severe cases, sudden death. Myocardial bridging is frequently localized in the LAD.
It can have significant effects on the overall health.
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BACKGROUND

There have been numerous instances of sudden and
unexpected cardiac death where the presentation of
myocardial bridging was the main clinically pertinent finding
post-mortem. Numerous studies have been done to establish
the association between the presence of MB and
cardiovascular disease, arrhythmias and sudden cardiac
death.

The coronary arteries supply blood to the heart. They run
through the epicardial adipose tissue during their course.
Occasionally a band of myocardial tissue overlies a segment
of the coronary arteries. This band of myocardium overlying
the coronary artery is named as Myocardial Bridge (MB).12
Myocardial bridges have been reported to exist exclusively in
the mid portion of left anterior descending artery (LAD) by
few a studies.34 Many authors considered MB as a benign
anatomical variant rather than a congenital anomaly.456 But
this was challenged by other studies. These studies found that
there was significant correlation between presence of
myocardial bridging and the presentation of cardiovascular
heart disease, arrhythmias and sudden cardiac death.234.7-12

MB are often localized to the middle segment of the LAD.
Branches that split away in a diagonal fashion showcase 18 %
involvement while marginal branches showcase a higher
degree of involvement at 40 %. Myocardial bridging can
present either in single or multiple formats with multiple
MBs occurring within the same coronary artery and its
corresponding branches or another by its side.” Ferreira et
al.13 divided the myocardial bridging into two types:
superficial and deep muscle. The superficial type presents
with no coronary flow constriction during systole; while the
deep type has the possibility of coronary artery compression,
resulting in reduced blood flow and potential induction of
myocardial ischemia.

There have been incidences of sudden death due to
cardiac causes where myocardial bridging was the only
significant finding on autopsy. Few reports show
atheromatous changes in the coronary artery proximal to the
MB with absence of atheromatous changes in the tunnelled
coronary artry.* Occasionally myocardial bridges are
reported to cause angina or myocardial infarction.!s The
autopsy of these patients (6 % of patients with myocardial
infarction) did not reveal the presence of atherosclerosis.
This left only myocardial bridges as the causative factor.16
Although post-mortem detection of myocardial bridges is
seen in 30 - 40 % of cases, only 5 % of the general population
is reported to have narrowing of coronary vessels.l”
Myocardial akinesia alongside a myocardial infarction could
potentially decrease the rate at which MB are detected.16

A majority of MB are silent clinically. But the longest and
deepest ones may exert significant pressure in the underlying
coronary vessels to reduce myocardial blood supply. The
pressure applied by the MB during the cardiac systole and
deceleration in the development of coronary atherosclerosis
may reduce heart diseases. The haemodynamic stress applied
by the presence of t MB contraction may be the important
factors in the occurrence of coronary heart disease (CHD)
where MB are existent.”.1819 Several studies have recorded
the correlation of MB with CHD such as myocardial ischemia,
arrhythmia, acute coronary syndromes or sudden death.1819
From a histopathological and clinical point of view, the
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presence of MB protects the tunnelled segment of coronary
artery from the development of atherosclerosis by 3 main
mechanisms, including: low tensile stress, high shear stress
and decrease tension of the coronary wall.20 Therefore, the
MB maybe considered as a protective factor from
atherosclerosis through the surrounding myocardium that
acts as haemodynamic microenvironment within the
bridges.19

A distinct link between myocardial bridging and the
development of atherosclerosis proximal to a tunnelled
artery have been demonstrated pathologically.*21-23 However,
as catheter coronary angiography cannot detect the presence
of myocardial bridging, it does not allow for a causal
relationship to be established between myocardial bridging
and coronary atherosclerosis in vivo.24

Objectives

The primary goal of this study was to detail the distinct
morphological aspects of MBs as well as to take an in depth
look at the structural composition of the coronary vessel
present beneath, in front of and past the myocardial bridge
being evaluated.

METHODS

A descriptive cross-sectional study was carried out with non-
random convenient sampling. One hundred preserved hearts
were scrutinized. These adult hearts were sourced from
Department of Anatomy, Maharaja’s Institute of Medical
Sciences (MIMS), Vizianagaram, Andhra Pradesh. The ethics
review committee of MIMS cleared the study when contacted
for approval. The perivascular adipose tissue was vivisected
to reveal the coronary vessels. These vessels were traced
from the sinus of Valsalva to their distal points.
Intramyocardial segments (coronary tunnelling) were
identified, traced, and recorded. Measurements were taken of
the length and the thickness (at the intermediate zone) of
each bridge. Their distances from the sinus of Valsalva were
measured as well using a digital Vernier (0.1 mm precision).

The hearts were harvested within 72 hours from death.
They were closely observed for any degradative changes and
autolytic components. These hearts were then subjected to
morphometry. Light microscopy was employed to confirm
the existence of significant bridging.

Three components of the tunnelled artery were taken for
sampling. First one was taken 8 mm proximal to the bridge
second one was taken containing the bridge and the third on
was taken 8 mm distal to the bridge. All samples were
removed en block. They were dehydrated using alcohol
solutions of increasing grades and embedded in paraffin wax.
7 um thick sections (on slides) were taken from
representative areas. Haematoxylin and Eosin and Verhoff-
Van-Gieson stains were done on the sections. Masons
trichrome staining was also utilized to demonstrate
structural details. Morphometry was done with point
counting was done to measure the thickness of the tunica
intima, media and luminal area. The stained segments were
observed under an eye piece with the morphometer. The grid
points that fell on the tunica, intima, media and lumen were
counted and recorded.
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Statistical Analysis

The means and variances were investigated and analyzed
utilizing the Statistical Package for Social Sciences (SPSS) for
Windows version 11.5.0 Chicago, Illinois 2002. Analysis of
variance was used to compare the mean thickness of the
intimae of the pre, juxta and post-bridged segments of the
LAD. A recorded p value that was < 0.05 was considered
statistically significant.

RESULTS

In the present study the prevalence was found to be 40 %.
Male to female ratio was 7:1. Age group in the study was from
45 - 79 years with mean age of 69.14 years. 87.5 % have
single MB, 10 % have double MB, 2.85 % have triple MB. Most
common vessel effected is LAD, 100 %. Most common site of
LAD affected is middle 1 / 3rdin 70 %, with proximal 1 / 3rd in
20 %, and distal 1 / 3rdin 10 % of cases.

Length of MB ranged from 4.4 mm to 45 mm with mean of
12.67 mm. Thickness of MB ranged from 0.4 to 1.9 mm with
mean thickness of 1.11 mm. Distance of MB from coronary
ostia is from 22.5 to 54.5 mm with mean distance of 32.15
mm.

Characteristic (mm) Mean SD Minimum Maximum
Length of MB 12.67 8.24 4.4 45
Thickness of MB 111 0.32 0.4 1.9
Location of MB from Coronary Ostia ~ 32.15 5.71 22.5 54.5

The following table shows morphometry of bridged
segment, pre bridge segment and post bridge segment.

Mean Values Pre-Bridge Bridged Post Bridge
in mm Segment Segment Segment

Mean SD Mean SD Mean SD

External Diameter 3.23 0.56 2.38 0.48 2.67 0.48

Internal Diameter 1.93 0.39 1.41 0.46 574 0.51

The following table shows the intima and media thickness
of pre-bridge, bridged and post-bridge segments with
respective intima media thickness ratio.

Mea;m Ve Intima Media
in mm
Mean SD Mean SD
Pre-Bridge 0.68 1.06 0.38 1.3
Bridge 0.07 0.24
Post Bridge . 0.07 0.25

DISCUSSION

Findings in this particular study are homogenous with
gathered literature from prior necropsy studies. The study
done by Loukas M et al25 on 200 hearts showed a total of 81
bridges with MBs being found in 69 hearts (34.5 %). A
singular bridge was found in 59 of the gathered while 10
showed multiple bridging (8 with double bridges and 2 with
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triple bridges). Ferreira AG et al!3 found that single and
multiple MB were seen in 50 (55.6 %) out of 90 hearts. The
LAD was consistently the most commonly affected artery.

In our study prevalence was found to be 40 %. The
middle LAD coronary artery was the site where myocardial
bridges frequently consolidated in the current study.

Polacek et al?6 showcased that the muscular bridges
organized by ventricular myocardium were regularly 10 to
20 mm long, up to 5 mm. thick, and frequently localized in the
proximal half of the anterior descending branch (60 %). They
also reported that the stretch of the artery before the bridge
normally corresponds to the site at which occlusions most
frequently occur. The intima of the artery under the bridge
was usually thin, whereas before the bridge it is strongly
hyperplastic. This presentation can be sometimes be seen
behind the bridge as well.

We were able to note that bridged segments of the
coronary artery tended to exhibit a constricted and limited
tunica in contrast to the proximal and distal segments of the
same vessel.

Based on the findings detailed previously in the course of
the study, assertions have been made that the myocardial
bridge can be held accountable for predisposition of the
proximal segment of the artery to atherosclerosis.t

In contrast, the tunneled segment is protected by the
bridge from atherosclerosis. It presents with a reduced
intima when compared to the distal segment. Compression of
the segment underlying the MB can potentially be associated
with an increased resistance to blood flow. This corresponds
to reduced mural tension for any given tension as surmised
by the Laplace principle.27.28

The perivascular spaces contain adipose tissue around
the bridged CA. This can be recognized as a cushion of sorts
which mitigates the constricting forces on the affected vessels
during systole.

CONCLUSIONS

Presence of MB results in modification of the pre-bridge
section of the coronary segment that is comparable to early
atherosclerotic presentation. Prevalence of myocardial
bridging is around 40 % in the general population. They are
more common in males. Myocardial bridging is frequently
localized in the left anterior descending coronary artery. A
significant number of the gathered hearts show only one MB,
although multiple MB are known to occur. Presentations of
MB can be associated with several concerning cardiovascular
events, such as arrhythmias, myocardial infarctions, and in
severe cases, sudden death.

Symptomatic  patients should be subjected to
conservative treatment with the plan progressing to surgical
intervention depending on the individual condition of the
patient in question. Recognition and general awareness of the
morphological characteristics and pathological effects of
myocardial bridging on the epicardial coronary branches
allow clinicians and cardiologists to formulate better
treatment modalities and surgical interventions.
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