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Introduction: The segment of epicardial coronary artery that traverses intramurally through  the myocardium
and bridged by  a bunch of cardiac muscle fibers is called tunneled artery or intramural artery. The band of
cardiac muscle fibers passing over the tunneled artery segment is named as myocardial bridge.  During
angiography milking effect is observed during systole due to the external pressure of muscle fibers on the
tunneled artery that leads to narrowing of vessel lumen and further ischemia.
Materials & Methods: It is a prospective study performed from 2012- 2015 in cardiac centers available around
Tirupati, Andhra Pradesh, South India. A total number of 2015 adult patients who underwent diagnostic coronary
angiography were evaluated to detect myocardial bridges. With the informed consent the relevant data was
collected from the patients and analyzed.
Results: The prevalence of myocardial bridges was 3.17%.  Among the 2015 patients 70.7% are males and 29.2%
are females.  Among 64 myocardial bridge positive cases 62.5% were male and 37.5% were female patients.
Regarding coronary dominance 84% were right dominant and 14.4% were left dominant and 1.6% are balanced.
The percentage incidence of myocardial bridging according to dominance was 3.01% for right dominant patients,
4.12% for left dominant patients and 3.1%  for balanced dominant patients. In all the myocardial bridge
positive cases they were located on the left anterior descending artery (LAD). According to diagnosis the patients
with normal coronaries were 22.6%, patients with MILD CAD were 17.9%, patients with single vessel disease
were 23.4%, patients with two vessel disease were 14.7% and the patients with triple vessel disease were 21.3%.
The 64 myocardial bridging cases were grouped in to three groups according to their age. Incidence of double
bridges was observed in 3 cases of which 66.7% males & 33.3% in females.
Conclusion: These results shows that Andhra Pradesh population are with high angiographic incidence of
myocardial bridges (MB’s), when compared with other population in India. We observed more lengthy bridges
which may cause luminal reduction of coronary vessel and myocardial ischemia (MI),  we also observed  higher
incidence of MB’s in male patients but systolic luminal reduction is more in female patients then in males.
These observations suggest that the risk of MI will be more for the female patients with MB’s.
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INTRODUCTION

Coronary arteries are normally epicardial in
position except in some cases where a segment
of coronary artery is overlapped by a bunch of
cardiac muscle fibers. This pattern of arrangem-
ent of cardiac muscle fibers over a segment of
coronary artery is known as myocar-dial bridging.
The segment of coronary artery with intramural
course is known as tunneled artery or intra mural
artery. Myocardial bridging is recognized more
than 250 years ago. Reyman (1737) observed
MB at autopsy [1]. First myocardial bridge was
reported in depth by Geiringer(1951) by
anatomical dissection method [2]. The systolic
compression of coronary artery by the myocardial
bridge (MB) was first recognized angiograph-
ically by Portmann and Iwig in 1960 [3]. Recent
studies during last century highlighted the
clinical significance of myocardial bridges. The
percentage incidence of myocardial bridges
reported based on angiographic studies was
0.5-8.5% [4-6] and on observation during autopsy
was 5.5 – 90%  [7-13]. In the literature several
controversial views were expressed on clinical
significance of MB’s. Some authors stated that
myocardial bridges might have protective effect
[14,15] on the coronary artery at the site of
bridge. According to some authors there is
relation between myocardial bridging and
myocardial ischemia. Although myocardial
bridges are asymptomatic in many patients its
association with myocardial ischemia, stunting,
heart failure, myocardial infarction and sudden
cardiac death were reported [16,17].
Myocardial bridges are generally located on the
middle segment of left anterior descending
artery (LAD) involving different lengths of the
coronary arteries and varying depths of
myocardial wall. The main angiographic finding
in myocardial bridging is systolic compression
of epicardial coronary artery. Assessment of
myocardial bridges is possible using several
techniques including conventional angiography,
intravascular sonography, intracoronary Doppler
sonography and multi detector computed
tomography (MDCT). Contraction of myocardial
bridge causes compression of tunneled vessel
leading to coronary obstruction. The percentage
of coronary obstruction depends on various

factors such as length of MB, thickness of MB
and degree of cardiac contractility. The present
study was carried out to find out the incidence
of myocardial bridges in a large population of
patients admitted for evaluation of chest pain
in different cardiac centers around Tirupati,
Andhra Pradesh, South India.

MATERIALS AND METHODS

The present work was carried out with the
permission of institutional ethical and research
committee, S.V.Medical College, Tirupati, Andhra
Pradesh, South India. It is a prospective  study
performed from 2012- 2015 in cardiac centers
available around Tirupati, Andhra Pradesh, South
India. A total number of 2015 adults who
underwent diagnostic coronary angiography
were evaluated for the presence of myocardial
bridges. Relevant information was obtained from
the patients with informed consent. All the
patients underwent pre procedure care and
angiogram (Judking technique) by using Philips
H5000 Integris machine. All the coronary
angiograms were observed for myocardial
bridging. The MB was identified  based on
narrowing of coronary artery in systolic phase
resulting in at least 50%  reduction of luminal
diameter in comparison with the diastolic phase.
All the coronary angiograms were reviewed
separately by two cardiologists and the cases
were included if the luminal reduction is more
than 50%.
Arteriographic quantification of systolic luminal
compression was performed using a digital
calipers (Mitutoyo digital calipers, model no. CD-
6’’ CSX) to measure the systolic luminal diameter,
diastolic luminal diameter and length of
myocardial bridge in systole. All the measurem-
ents were recorded in the left anterior oblique
position.  The percentage of luminal reduction
was calculated by the following formula.
Luminal diameter reduction %: 100-[2m
(D1+D2)×100 ] where
m: minimal luminal diameter in systole.
D1: diastolic diameter proximal to the
obstruction.
D2: diastolic diameter distal to the obstruction.
Statistical analysis: The recorded data was
subjected to statistical analysis by applying
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following statistical tests using SPSS 20
software.
1. Chi-square test was applied to find out the
significance of variable in bridging positive
cases.
2.  T- test was applied to find out the significance
of length of MB’s, minimum luminal diameter in
systole, diameter proximal to MB, diameter
distal to MB and % of luminal reduction with
sex and dominance.
3. One way ANOVA was used for variable
parameters of bridging positive cases with age
of the patients.

RESULTS
Among 2015 coronary angiograms obtained from
patients of both sexes (1386 males and 565
females) MB’s were observed in 64 (3.17%)
patients with a sex-wise incidence of 2.9%
among males  (40/1386)  and 4.2% among
females (24/565) as shown in Table 1.  Right
coronary dominance was observed in 84% (1692/
2015), left coronary dominance in 14.4% (291/
2015) and balanced dominance in 1.6% (32/2015)
of patients. The percentage incidence of
myocardial bridging according to dominance
was 3% (51/1692) for right dominant patients,
4.1% (12/291) for left dominant patients and
3.1% (1/32) for balanced dominant patients
(Table 2). All the myocardial bridges were
located on the left anterior descending artery
(Figure 1&2). Out of 64 myocardial bridges 56
were located on middle segment of LAD (87.5%),
4 each on proximal (6.25%) and distal (6.25%)
segments. According to clinical diagnosis (Table
3) 456 (22.6%) patients presented normal
coronaries, 361 (17.9%) had mild CAD, 472
(23.4%) had single vessel disease (CADSVD),
297(14.7%) with two vessel disease (CAD2VD)
and the remaining 429 (21.3%) had triple vessel
disease (CAD2VD). Among the 64 bridged
positive cases 22 (34.4%) were with normal
coronaries, 23 (33.9%) were with mild CAD, 9
(14.1%) were with single vessel disease, 8
(12.5%) were with two vessel disease and 2
(3.1%) were with triple vessel disease. The 64
myocardial bridging cases were grouped
according to age in to three groups ie. 20-40,
41-60 and above 60 years. The incidence of
double bridges was observed  in 03 cases.
among 3 cases, 2(66.7%) cases were  in males

Table 1: Showing distribution of patients according to
sex.

Negative Positive
1386 40 1426

71.00% 62.50% 70.80%
565 24 589

29.00% 37.50% 29.20%
1951 64 2015

100.00% 100.00% 100.00%
Total

Status
Total

SEX
Male

Female

Table 2: Showing distribution of patients according to
dominance.

Negative Positive
1641 51 1692

84.10% 79.70% 84.00%
279 12 291

14.30% 18.80% 14.40%
31 1 32

1.60% 1.60% 1.60%
1951 64 2015

100.00% 100.00% 100.00%
Total

Status
Total

DOMINANCE

Right

Left

Balanced

Table 3: Showing distribution of patients according to
diagnosis.

Negative Positive
434 22 456

22.20% 34.40% 22.60%
338 23 361

17.30% 35.90% 17.90%
463 9 472

23.70% 14.10% 23.40%
289 8 297

14.80% 12.50% 14.70%
427 2 429

21.90% 3.10% 21.30%
1951 64 2015

100.00% 100.00% 100.00%
Total

Status
Total

DIAGNOSIS

NORMAL

MILDCAD

CADSVD

CAD2VD

CADTVD

Table 4: Showing chi- squire test for sex and number of
myocardial bridges.

Chi-square 
value

p-value

0.023 0.879 1 2
38 2 40

62.30% 66.70% 62.50%
23 1 24

37.70% 33.30% 37.50%
61 3 64

100.00% 100.00% 100.00%
Total

NO.OF MYOCARDIAL 
BRIDGE Total

SEX
Male

Female

& 1(33.3%)case was in female (Table 4).
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Fig. 1: Showing diastole of LAD. Fig. 2: showing systolic narrowing of LAD.

Table 5: Showing one- way ANOVA for parameters of bridging positive cases with age.

The range of MB length was 3.13mm-53.72mm.
Mean and standard deviations of length of   myo-
cardial bridges was 20.0525±12.613. Minimum
luminal diameter of mural artery under the
bridge in systole was 3.467±10.116, diameter
of artery proximal to the myocardial bridge was
3.436± 0.99035, diameter of artery distal to myo-
cardial bridge was 3.0125± 0.85112 and % of
luminal reduction was 66.605±19.1164 (Table 5).
The percentage of luminal reduction was in the
range of 16.1%-91.7%. One way ANOVA, Chi-
square and t- test was used to find out the sig-
nificance of variable means in bridging positive

DISCUSSION

Myocardial bridges are a frequent finding
during routine coronary angiogram. The
incidence and pathophysiology of myocardial
bridges remained controversial as   there are
several studies in the literature stating for and
against the cardio-protective role of MB’s in the
last century. High incidence of MB’s were
reported at autopsy studies compared with
angiographic studies [7-13].

cases but there is no significant difference
between the variables.

Age Mean
Std. 

Deviation
Minimum Maximum F-value p-value

20 - 40 years 13.505 5.64157 6.22 25.7

41 - 60 years 21.3295 12.88773 3.13 53.72

60 and above years 20.054 14.00858 4.12 46.02

Total 20.0525 12.61375 3.13 53.72

20 - 40 years 2.1688 0.43248 1.77 3.1

41 - 60 years 2.2768 0.66225 0.99 3.59

60 and above years 7.4133 20.91391 1.56 83

Total 3.4672 10.11639 0.99 83

20 - 40 years 3.1975 0.58265 2.38 3.99

41 - 60 years 3.6266 1.02817 1.74 6.73

60 and above years 3.0447 0.95943 1.88 5.22

Total 3.4366 0.99035 1.74 6.73

20 - 40 years 2.6363 0.52709 2.04 3.5

41 - 60 years 3.1598 0.86395 1.69 5.4

60 and above years 2.8107 0.89458 1.5 4.65

Total 3.0125 0.85112 1.5 5.4

20 - 40 years 74.133 8.9356 54.7 83.1

41 - 60 years 64.37 20.1462 16.1 89.4

60 and above years 68.697 19.8297 26.2 91.7

Total 66.605 19.1164 16.1 91.7

% OF LUMINAL 
REDUCTION 0.99 0.377

DIAMETER PROXIMAL 
TO MB(d1)

2.248 0.114

DIAMETER DISTAL TO 
MB(d2) 1.867 0.163

LENGTH OF MB(mm) 1.3 0.28

MIN LUMEN DIAMETER 
IN SYSTOLE (m) 

diameter in diastole
1.515 0.228
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Table 6: Angiographic
incidence of myocardial
bridges in the literature.

Table 7: Showing distribution of MB’s number.

Myocardial bridges No. of 
patients

% of MB No of 
bridges

Single MB 61 95.3 61
Double MB 3 4.7 6

TOTAL 64 100 67

Table 8: Showing distribution of MB’s on LAD.

Segment of LAD No of  MB % of MB
Proximal 4 6.25
Middle 56 87.5
Distal 4 6.25

Author Year Population Sample Size No.of MB Percentage
L.Rossi et al [5] 1980 Italy 1146 52 4.5

Robert G et al [21] 1982 South carolina 465 35 7.5

Juilliere Y et al [4] 1995       - 7467 61 0.82
Harikrishnan et al [22] 1999 india 3200 21 0.6

Soran et al [23] 2000 turkey 2547 26 1
I.Lozano et al [24] 2002 murcia 8333 60 0.72

H.Teragawa et al [25] 2003 japan 114 41 36
Cay.s et al [26] 2006 turkey 25982 316 1.22

Ayfer mavi et al [27] 2008 turkey 7200 29 0.4
LI Jian et al [28] 2008 china 37105 1002 2.7

R.Javadrashid et al [29] 2009 iran 534 32 6
Qian Ju-ying et al [30] 2009 china 5525 888 16.1

Abhilash(31) 2011 Kerala, south 
india

10492 129 1.23

En- Senma et al [32] 2013 china 2462 336 13.6
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This may be due to the factors like length of
myocardial bridge and the method that was
used.  The angiographic appearance of myocar-
dial bridges depends on factors like thickness,
length of myocardial bridge and arrangement of
cardiac muscle fibers.  Use of quality cine-
angiographic equipment and best techniques
with particular attention devoted to examining
the phasic changes of coronary diameter might
allow a higher number of myocardial bridges to
be identified. Many authors reported
angiographic studies on  myocardial bridges in
literature (Table 6). The most frequent site of
MB reported in literature was on LAD, followed
by left circumflex and right coronary artery [18-
20].  We observed a total of 67 bridges in 64
patients.  Single MB was observed in 61 patients
(95.3%) and in 03 patients we observed double
bridges (4.7%) (Table 7). In our study majority
of  myocardial bridges were located on the
middle segment (87.5%) of  LAD followed by dis-
tal (6.25%) and proximal (6.25%) segments of
LAD (Table 8).
According to literature the percentage incidence
of MB is more in Japanese (36%) followed by
Chinese (16%) (Table 6). Harikrishnan et al. [22],
Abhilash et.al. [31] and Swayam jothi et.al. [33]

are the three authors who reported the
percentage incidence of myocardial bridges in
Indian population. Harikrishnan et al [22]
reviewed 3200 patients and observed 21 (male-
19, female-02) patients with myocardial bridges
(0.6%).  Abhilash et al [31] reviewed 10492
coronary angiograms and observed 129 patients
with myocardial bridging (1.23%). Swayam jothi
et al [33] studied 648 coronary angiograms and
observed 4 patients with myocardial bridging
(0.6%). The percentage incidence of 3.17%
observed in the present study is higher than that
reported in the literature in Indian population.
According to literature locational distribution of
myocardial bridges were on left anterior
descending artery followed by the left circumflex
and the right coronary artery. Majority of
myocardial bridges were reported on middle
segment of LAD [27,28,31]. Ayfer Mavi et al  [27]
studied 7200 coronary angiograms in Turkey
population and reported only 29 myocardial
bridges and the percentage incidence was 0.4%.
Among the 29 bridges 28 bridges were located
on LAD (96.5%) and only 01 bridge was located
on left circumflex artery (3.4%). Among those
on LAD 22 (78.5%) bridges were located on the
middle segment of LAD, 5 (17.8%) were on distal
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segment of LAD and 01 (3.5%) was found
extending on to both middle and distal segments.
LI Jion-Jun et al. [28], studied 37105 coronary
angiograms in Chinese population and observed
1002 myocardial bridges with a percentage
incidence of 2.70%.  They observed myocardial
bridges on LAD, left circumflex and right
coronary artery. The distribution of myocardial
bridges on LAD was 973 (97.1%), circumflex was
08 (0.79%) and on right coronary artery was 10
(.99%).  The segmental distribution of
myocardial bridges on LAD was 17 (1.75%), on
proximal segment of LAD, 792 (81.39%) on
middle segment of LAD and 155 (15.39%) on
distal segment of LAD.
In the present study of 2015 angiograms of
Andhra Pradesh population of south India we
observed 64 myocardial bridges, a percentage
incidence of 3.17%. All 64 myocardial bridges
were located on the LAD of left coronary artery
only. The segmental distribution of myocardial
bridges were 04 (6.25%) on proximal segment
of LAD, 56 (87.5%) on middle segment of LAD
and 04(6.25%) on distal segment of LAD. The
total percentage incidence of myocardial bridges
was higher (3.17%) in the present study than
that reported in the literature (Ayfer Mavi et al
and LI Jion –Jun et). The incidence of MB on
proximal segment of LAD was not reported by
Ayfer Mavi et al  where as LI Jion –Jun et al
reported 1.75% which was less that that
observed in the present study.
Abhilash et al [30], studied 10492 coronary
angiograms in Kerala, region of south India. They
observed 129 myocardial bridges (1.23%). The
myocardial bridges were located on the LAD,
diagonal, Septal and right coronary arteries.
Among 129 patients 103(79.8%) were right
dominant, 15 (11.6%) patients were left
dominant and 11 (8.5%) patients were balanced
or codominant.  According to Abhilash, The mean
length of myocardial bridges was 24.53mm. In
present study out of 64 patients 51(79.6%)
patients were right dominant, 12 (18.7%)
patients were left dominant and 1 (1.5%) patient
was co dominant. Our findings are similar to the
findings of Abhilash et.al [31] for the dominance
pattern in patients with myocardial bridges. In
the present study the range of length of

myocardial bridges is 3.13mm – 53.72mm. The
mean length of myocardial bridges in males is
22.15mm and in females is 16.54mm.The overall
mean length of myocardial bridges is 20.05 and
standard deviation is 12.61 which is less than
that reported by Abhilash et al [31].
In our study we found  more myocardial bridges
in males (40/64) when compare with females
(24/64) which is similar to Harikrishnan et al [22]
and Abhilash et al [31] reported in literature.
According to pathophysiology of myocardial
bridges if the length of myocardial bridges
increases than the percentage of luminal
reduction increases which further effects on
ischemia.  In our study angiographically we found
more lengthy bridges but statistically we did not
found significant difference between length of
myocardial bridges with percentage of luminal
reduction.

CONCLUSION

The percentage incidence of MB’s (3.17%) was
more than that reported in other studies in
India.  In our study we found more lengthy
myocardial bridges (53.72mm) in angiograms.
More number of MB’s was observed in male than
in female (40 bridges in males& 24 bridges in
females). The percentage of luminal reduction
is more in females when compared to males.
This suggests a higher risk of MI for female
patients with MB. The percentage of luminal
reduction is more in patients of 20-40 years of
age (74.1%).  In the bridging positive cases the
luminal reduction is high in patients of right
coronary dominance (67.1%).
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