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Abstract
OBJECTIVE:To delineate the frequency of myocardial bridging on computed tomographic coronary
angiography in patients with coronary artery disease (CAD).
MATERIAL AND METHODS:This cross-sectional study was conducted in Multan from May 2017 to
November 2017. Men and women aged 40-70 years suffering from coronary artery disease were included
in the study. Computed Tomographic (CT) coronary angiography was carried-out of all participants and
presence of myocardial bridging was recorded. Data regarding gender, age, coronary risk factors and
duration of CAD was also collected.
RESULTS:Two hundred and nineteen patients were enrolled. Mean age of the participants was 51.53+7.05
years and 175 (79.9%) were males. Myocardial bridging (MB) was diagnosed in 18 (8.2%) patients.
CONCLUSION:Frequency of myocardial bridging was 8.2% using CT angiography in patients with
CAD.
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Introduction

M

yocardial bridging (MB) is a condition in
which a segment of coronary artery takes
its course from within the myocardium in
spite of its normal epicardial course; this results in
tunneling of the arterial segment 1. Atherosclerotic
changes often affect the portion proximal to the
myocardial bridge, thus further worsening myocardial ischemia. This produces ischemic symptoms in a substantial proportion of patients with
coronary artery disease (CAD) 2. The recent gold
standard for diagnosing MB is conventional coronary angiography (CCA) where MB is diagnosed
by the milking effect and a “step down-step up”
phenomenon which happens when there is systolic
compression of the intra-myocardial segment of the
vessel 3. There is a great variation in the reported
occurrence of MB between autopsy findings (15%
to 85%) 4, 5 and those of conventional angiography
(0.5% to 16%) 6-7.This disagreement is because
CCA is not so sensitive in diagnosing a milking
effect with superficial MB 3.
Using computed tomographic angiography
(CTA), Nakaura et al (2014) observed myocardial
d
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bridging in 57 out of 188 patients (30.3%) with
CAD in Japanese Population2. En-sen et al. (2013)
reported that myocardial bridging was present in
336 out of 2462 such patients (13.6%) in Chinese
population8. Donkol et al. in 2013 and Leschka et
al. in 2008 reported the occurrence of MB on CTA
to be 22.5% and 26% respectively in Saudi and
French populations 1,9. In addition to population
variance, a possible explanation for this variation
among studies can be the equipment or hardware
used for analysis; using 16 slice CT, reported frequency of MB varies from as low as 8.7% of 276
patients in Taiwan 10 to as high as 48.7% of 235
patients in Italy 11 while using 64 slice CT reported
frequency of MB varies from as low as 5.8% in Italy
12
to as high as 58% in Taiwan 13. On the other
hand, Hwang et al. mentioned 46% of 1275 patients with MB among Korean population 3.
Thus CT angiography is better than conventional coronary angiography and increases the probability of detection of MB. The reported frequency
of MB varies greatly in the exiting literature which
might be attributable to equipment and population differences and at the moment no such study
has been conducted in local population. Knowing
the frequency of myocardial bridging will give an
insight into the magnitude of problem and will
enable selection or omission of myocardial bridging from list of probable differential diagnosis in
patients with coronary artery disease.

Methodology:
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After taking permission from the hospital ethical
committee and informed consent from the patients,
219 patients presenting in the outdoor of Choudhary Pervez Elahi (CPE) Institute of cardiology, Multan from either gender, aged 40-70 years and suffering from coronary artery disease were included
in the study. Presence of coronary artery disease
was established if any of the following features was
found: history of typical angina symptoms, history
of acute coronary syndrome or a positive stress
test. Presence or absence of classic coronary risk
factors (family history of premature CAD, hypertension, diabetes mellitus, smoking and dyslipidemia)
was also recorded. Patients with pacemaker and
those with history of Coronary artery bypass grafting (CABG), Coronary stenting and chronic total
occlusions on conventional coronary angiography
were excluded from the study.
These patients underwent CT coronary angiography. CT angiography was done with the dual
source CT scanner (Somatom Definition, Siemens
Germany), scanning in a cranio-caudal direction covering the region from 1 cm caudal to the
level of the tracheal bifurcation to the diaphragm.
Coronary artery segments with a luminal diameter
of ≥1.5mm were included for analysis. Myocardial bridging was diagnosed when segment of a
coronary artery was completely surrounded by
myocardium on CT Coronary Angiographic image.
All the CT coronary angiographies were performed
on a single machine and interpreted by a single
consultant radiologist (10 years’ experience) to
eliminate bias and confounding variables were
controlled by exclusion.
SPSS version 20 was used to analyze the collected data. Variables i-e age and duration of
coronary artery disease were presented as mean
±SD. Categorical variables i-e gender, risk factors
(smoking, hypertension, positive family history, diabetes mellitus and hyperlipidemia) and presence of
MB were presented as frequency and percentage.
Data was stratified for age, gender, risk factors
(positive family history, smoking, controlled and
uncontrolled hypertension (HTN), controlled and
uncontrolled diabetes mellitus (DM) and hyperlipidemia) and duration of coronary artery disease to
address effect modifiers.

Results:

Mean age of the patients was 51.53+7.05
years. Minimum age was 40 years and maximum
age was 70 years. There were 175 (79.9%) male
patients and 44 (20.1%) female patients in our

Table 1: Stratification of Age to determine
the effect of Age on Myocardial Bridging
A g e G r o u p s Myocardial Bridging
(years)
No
%
40-50 - n=120
7
6
51-60 -n=69
8
11.6
61-70 -n=30
3
10

P-value
0.35

Table 2: Stratification of Patients on the
basis of Gender
Gender
Male-n=175
Female-n=44

Myocardial Bridging
No
%
12
7
6
13.6

P-value
0.43

Figure 1: Frequency of Gender

Figure 2: Overall Frequency of Myocardial
Bridging

study (Figure 1). Out of 219 patients, 18 (8.2)
had myocardial bridging on CTA. Regarding occurrence of risk factors of CAD, there were 55
(25.1%) patients who had a positive family history
of CAD. Out of 219 patients, 86 (39.3%) had
history of smoking. Dyslipidemia was diagnosed
in 25 (11.4%) and hypertension in 93 (42.5%)
patients. Out of 93 hypertensive patients, 73
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(33.3%) patients had controlled hypertension.
Diabetes mellitus was found in 82 (37.6%) patients
and it was well controlled in 66 (30.1%) patients.
Mean duration of coronary artery disease at the
time of computed tomography angiography was
3.63+1.52 months. Minimum duration of disease
was 1 month and maximum duration of coronary
artery disease was 6 months (Table 2).Out of 219
patients, myocardial bridging was diagnosed in 18
(8.2%) patients (Fig. 2).
There were 7 patients in age group 40-50 years
who were diagnosed of having myocardial bridging
(MB), 8 patients in 51-60 years and 3 patients in
age group 62-70 years having MB. There was no
effect of age groups on the frequency of MB with
a p-value of 0.35 (Table 1). There were 12 males
out of 175 who had MB and 6 females out of 44
had MB with no significant statistical difference
(p-value 0.14) (Table 2).

Discussion:

In our study population, one out of every
12 patients with IHD had myocardial bridging on
computed tomographic coronary angiography.
Myocardial bridging is mostly taken as benign
abnormality. However, at times it is linked with
clinical signs. To date coronary angiography is
taken as gold standard for its diagnosis.14 In the
pre-MDCT (multi-detector CT) era, conventional
coronary angiography (CCA) was the only test used
to detect MB. However angiography is an invasive
procedure with all its attendant complications and
only the deep type of bridges appears significant on
angiography15. Moreover, CCA has a low sensitivity
(2). The prevalence of MB detected by CCA was
only 0.5–16% 16, which is significantly lower than
that detected at autopsy (15–85%) 17.
Mean age of our participants was 51.53
years. In a similar study, conducted in China, mean
age of study participants was 59 years 18. A study
conducted in Japan found the mean age of study
participants 63 years19. In a study conducted in
Taiwan the mean age of study participant was 57
years 20. Mean age in our study was less as compared to the other study patients because there is
an early onset of coronary artery disease in this
region.

In our study, the occurrence of MB was
8.2%; a previous study, conducted in Pakistan, reported a frequency of 12.0% 21. Chen et al. found
myocardial bridging in 8.7% out of 276 patients
22
. Ou et al. found myocardial bridging in 5.4%
out of 2530 patients in China 23. while occurrence
of MB with 64 slice CT were 6.42%, 30%, 22.5%,
5.8%, 10.4%, 17%, 18.6%, 50%, 37%, 58%, 23%,
44% and 30.5% 1,24. With the use of dual source
MDCT, Hwang et al found that 46% of 1275 patients had MB 25. The worldwide occurrence of MB
(if we exclude the lower and higher results) from
07%-40% 26.
In our study, we found a lower frequency of MB
in patients with CAD. Donkol et al. have supported
the concept that MB is a common type and has no
clinical signs or symptoms as not a single participant required specific medical or invasive treatment
for MB. These results are also hold by Kramer et al.
and Nakanishi et al. who documented that MB is
an incidental result linked with an excellent survival
rate of 97% at 5 years 27, 28. They suggested that
the clinical significance of a MB appears to be
linked with the anatomic properties of a tunneled
portion of coronary artery, the presence of related
myocardial ischemia, and the presence of proximal
and distal atherosclerotic disease.
There are many benefits of MDCT angiography
as compared to conventional angiography in assessment of MB; it is a non-invasive imaging modality that allows evaluation of the coronary artery
lumen, wall, and surrounding myocardium 29. Extra
information can also be obtained about depth,
length and specific location of atherosclerosis
linked with MB 30. Broadly MB can be categorized
as superficial or deep, depending on the thickness
of the covering muscle layer. The superficial type
can be more classified as complete or incomplete.
Evaluation by MDCT may help to elucidate, if there
is a causal association between the type of MB and
atherosclerosis.

CONCLUSION:

Frequency of myocardial bridging in our study
was 8.2% using computed tomography angiography in coronary artery disease patients.
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