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Prevalence of Myocardial Bridging in Angiography
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ABSTRACT

Background: Myocardial bridging is a congenital anomaly in which a segment of epicardial coronary artery
takes an intramyocardial course, the systolic compression of which could be asymptomatic or may lead to major
hemodynamic changes such as myocardial ischemia, arrhythmias or sudden cardiac death. The prevalence is highly
variable depending upon different investigational modalities to diagnose it. Here we have aimed to study the

prevalence through invasive coronary angiography.

Methods: This retrospective study was carried out at Manmohan Cardiothoracic Vascular and Transplant center,
Kathmandu, Nepal. The invasive coronary angiography of 5096 patients were studied from March 2018 to April 2021

done for various indications.

Results: Among all the patients, the myocardial bridging was identified in 257 (5.04%) patients. About 177 (68.9%)
were males and 80 (31.1%) were females. The mean age of the patients having myocardial bridging was 54.52 £
10.31years. Diabetes mellitus was found in 33(12.8%) and hypertension was found in 77(29.9%) patients with
myocardial bridging. Stable angina (29.2%) was the most common clinical presentation. Treadmill test was positive
in about 70 (27.2%) patients. Majority of patients had myocardial bridge in left anterior descending artery alone
(89.9%) and located mostly in mid-part (74.9%).

Conclusions: The myocardial bridging is not an uncommon finding on invasive coronary angiography in middle

aged people who present with typical angina.
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INTRODUCTION of complications have been noted from myocardial
ischemia, infarction, arrhythmias, heart blocks,
ventricular dysfunction to sudden cardiac death.>® It is
commonly present in the left anterior descending artery
mostly in the middle segment, however it may also be
seen in other coronary arteries such as diagonal and
obtuse marginal branches. "

Myocardial bridging (MB) is a congenital anomaly of
epicardial coronary artery where a segment of it gets
tunneled under overlying myocardium.' This causes vessel
compression of the involved segment during systole that
is visualized angiographically as the “milking effect”.?
The prevalence is highly variable ranging from 1.5 to
16% when assessed by invasive coronary angiography but
autopsy report depicts more than 80%.3 The prevalence
may range from 15% to 50% when assessed by computed
tomography coronary angiogram (CTCA).* Initially
thought to be benign and mostly asymptomatic, cases

Since there are limited study on this regard done
in Nepalese literature, this study aims to assess the
clinical profile and prevalence of myocardial bridging in
patients undergoing coronary angiography in a tertiary
care center of Nepal.
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METHODS

This study included 5096 patients who underwent
coronary angiography from March 2018 to April 2021at
Manmohan Cardiothoracic Vascular and Transplant
Center, Kathmandu. This is a descriptive cross sectional
study. This study was started after the ethical approval
from the Institutional Review Committee of the Institute
of Medicine (Ref. 670(6-11)E2 077/078). All the patients
who underwent coronary angiography for various
indications during the study period were included. The
sampling method used was non probability convenient
sampling. Baseline characteristics were noted.
Continuous variables were expressed as mean+ SD and
dichotomous variables were expressed in numbers and
percentages. All analyses were conducted using SPSS 21
software.

The invasive coronary angiograms were evaluated for
the presence of myocardial bridging visually which
is defined as systolic compression of the epicardial
coronary artery that releases during diastole. All the
patients with the presence of myocardial bridging were
included in this study. The coronary arteries which
had myocardial bridging were also noted. The hospital
records were then retrieved retrospectively regarding
the demographic profile such as age, gender and the
clinical presentation for which invasive coronary
angiography was done such as stable angina, unstable
angina, myocardial infarction, atypical chest pain,
arrhythmias or preoperative assessment of coronary
arteries. The data were then collected and analysed.

RESULTS

Atotal of 5096 patients underwent coronary angiography
for various indications during the study period. Among
all the patients who underwent coronary angiography,
the myocardial bridging was identified in 257 (5.04%)
patients. Out of the patients with myocardial bridging,
177 (68.9%) were males and 80 (31.1%) were females.
The mean age of the patients having myocardial
bridging was 54.52 + 10.31years, ranging from 25 years
to 83 years. Among all the patients having myocardial
bridging, diabetes mellitus was found in 33(12.8%) and
hypertension was found in 77(29.9%) patients. The
baseline characteristics of the patients with myocardial
bridging is given in (Table 1).

The various indications for patients with myocardial
bridging undergoing coronary angiography is shown
in (Table 2). The most common presentation seen
was stable angina (29.2%) followed by atypical chest
pain (23.3%) and unstable angina (15.2%). About 24

(9.3%) patients underwent coronary angiography as
preoperative assessment for conditions which included
degenerative aortic stenosis (5), bicuspid aortic valve
with aortic regurgitation (1), ascending aortic aneurysm
(1), pre renal transplant assessment (1), left atrial
myxoma(2), atrial septal defect(2), rheumatic heart
disease (mitral stenosis with mitral regurgitation (9)
and mitral stenosis with mitral regurgitation with aortic
regurgitation (3)). The treadmill test was positive
in about 70 patients (27.2%) who presented with
stable angina or atypical chest pain. The ventricular
arrhythmia included ventricular premature complexes
or ventricular tachycardia.

Table 1. Baseline characteristics of patients with

myocardial bridging.

Patient characteristics Number (%)

Age (years) Mean: 54.52+10.31

Gender

Male 177(68.9%)
Female 80(31.1%)
Hypertension 77(29.9%)
Diabetes Mellitus 33(12.8%)

Table 2. Presenting diagnosis of patients with

myocardial bridging undergoing coronary
angiography.

Diagnosis Number (%)
75(29.2%)

60(23.3%)

Stable angina
Atypical chest pain

Unstable Angina 39(15.2%)
NSTEMI 16(6.2%)
STEMI 12(4.7%)
Ventricular Arrhythmia 10(3.9%)
STEMI late presentation 9(3.5%)
DCM 7(2.7%)
HOCM 5(2%)
Preoperative CAG 24(9.3%)
Total 257(100%)

Majority of the patients had MB in left anterior
descending (LAD) artery alone (89.9%) and located
mostly in mid-LAD 173 (74.9%) followed by distal LAD
52 (22.5%) and proximal LAD 6 (2.6%)(Figure 1).Majority
had right dominant coronary system (Table 3).

Among all the patients, 70 (27.2%) patients had coronary
artery disease, which included 36 (51.4%) single vessel
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disease (SVD), 17 (24.3%) double vessel disease(DVD), 16
(22.9%)triple vessel disease (TVD) and 1 (1.4%) TVD with
left main disease. However, the atherosclerosis wasn’t
seen in the myocardial bridging segment.

Table 3. Coronary arteries with myocardial bridging.

Involved artery No. of patients (%)

LAD 231(89.9)
D1 4(1.5)
Septal artery 3(1.2)
LCX 7(2.7)
oM 8(3.1)
RI 1(0.4)
RCA 3(1.2)
Total 257(100)
Dominance No. of patients (%)
Right 207(80.5)
Left 29(11.3)
Co-dominance 21(8.2)
Total 257(100)

= 80

% 70

£ 60

% 50

%5 40

‘:‘-fo 30

20 26

§ 10 Ay

! proximal LAD mid-LAD distal LAD

Myocardial bridging in LAD

Figure 1. Distribution of Myocardial Bridging in

different parts of LAD.

DISCUSSION

Myocardial bridging is frequently encountered during
coronary angiography as an incidental finding. However,
studies suggest that it may be associated with symptoms
of myocardial ischemia and lead to complications such
as ventricular arrhythmia and even sudden cardiac
death.

The prevalence of myocardial bridging varies widely
from 0.5 to 16% with invasive coronary angiography. In
our study, the prevalence was 5.04% and this value is

similar to some studies done in India."* In a study done
by Wirianta et al, the prevalence was shown relatively
high in most studies that used computed tomography
coronary angiography (CTCA) to detect myocardial
bridging that lies between 15% to 50%.* However, the
mean age of the presenting patients and the male
preponderance seen in our study were similar to these
studies.*

The diabetes mellitus and systemic hypertension found
in the patients with myocardial bridging were similar
to other studies.' The most common presentation of
patients who had myocardial bridging in our study was
stable angina. The patients who had positive treadmill
stress test (TMT) was 27.2% who had symptoms of stable
typical angina or atypical chest pain, which is alike few
other studies nonetheless, there are limited data about
the association between non-invasive stress test and
finding of myocardial bridging.*'* Although the coronary
blood flow occurs predominantly during diastolic phase
of the cardiac cycle, the myocardial ischemia caused
by the systolic phenomenon of myocardial bridging
has been explained by few previous studies. They
deciphered that there is a time-lag of up to one third of
diastole before blood flow returns to normal following
systolic compression, which means that there is a delay
in diastolic relaxation of the coronary artery which
causes the symptoms and signs of myocardial ischemia
and it becomes the limiting factor for myocardial
perfusion specially during tachycardia and maximal
coronary vasodilation.''® Many patients were noted to
have systemic hypertension as a coexisting comorbidity,
some had hypertrophic cardiomyopathy and aortic
stenosis who had myocardial bridging. The progressive
increase in left ventricular wall tension probably
explains the reason that though the myocardial bridging
is present since birth, it produces the symptoms only
in later part of life."" In our study, some cases were
found during assessment of coronary arteries as part of
preoperative workup of conditions such as aortic stenosis
and rheumatic heart disease, and also for ventricular
arrhythmia or ST-T changes as in case of hypertrophic
cardiomyopathy. However, there are studies that also
show the symptoms ranging from angina pectoris and
myocardial infarction to ventricular tachycardia and
sudden death which are associated with myocardial
bridge.!7:20.21

We found majority of myocardial bridging in left anterior
descending (LAD) coronary artery (89.9%), mainly mid-
LAD (74.9%). Mavi et al also found LAD as the main
involved artery (96.5%) and the middle third of LAD as
the most common site of myocardial bridging (78.5%), as
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was seen in several other similar studies.'>? We found
few cases involving proximal LAD and distal LAD and
there were few cases where myocardial bridging was
seen in other coronary vessels such as LCX, OM and RCA.

In our study, only 27.2% patients had coronary artery
disease among all patients with myocardial bridging,
among whom 51.4% had single vessel disease, 24.3% had
double vessel disease, 22.9% had triple vessel disease
and 1.4% had TVD with left main disease. There was no
atherosclerotic plaque angiographically seen within the
myocardial bridge segment which was a similar finding in
other studies as well.">?* There are data that myocardial
bridging is associated with decreased development
of atherosclerosis under and proximal to the bridged
segment.?

There were few limitations in the study. The causal
association between symptoms and myocardial bridging
of the coronary artery couldn’t be analyzed as the follow
up data following the medical management of those
patients weren’t available as this was a retrospective
study. Furthermore, the mean diameter of systolic
compression of bridged segment and depth of bridges
couldn’t be assessed in this study paving the path for
further studies on this regard with newer diagnostic
modalities in the future.

CONCLUSIONS

This study shows that myocardial bridging is one of the
common finding we encounter in middle aged people
who present with stable angina as well as with atypical
chest pain. However, the attributable causal association
of the ischemic symptoms with the myocardial bridging
need further studies.
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