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Prevalence of myocardium bridging in Thai population and the effect

of myocardium bridging on hemodynamic changes.
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Abstract

Objective: To assess the prevalence and characteristics of myocardial bridging in Thai population and
to evaluate the effect of myocardial bridging on hemodynamic alterations by using gross cardiac

parameters.

Materials and Methods: The study was performed in 318 Thai cadavers sent for autopsy in the
Department of Forensic Medicine, Siriraj Hospital between May 2012 and June 2013. In each case,
sex, age, gross cardiac parameters including heart weight and left ventricular wall thickness (LV), and
myocardial bridging findings including location, length and depth was evaluated. Pearson’s chi square
test and student paired t-test were performed to assess the correlation between cardiac parameters

and myocardial bridging.

Results: The overall prevalence of myocardial bridging in Thai population was 17.0% and was found
more predominantly in male than in female about 3 times. All of myocardial bridging segments were
located in the segments of left anterior descending artery (LAD) and myocardial bridging segments
were mostly existed in the mid-segment of LAD. The existence of myocardial bridging had the effect
on both heart weights and left ventricular wall thickness parameters (p < 0.05) and this effect was
evidently found more in female group than in male group. The length of myocardial bridging =2 1.5 cm
(15 mm) and the depth of myocardial bridging = 0.3 cm (3 mm) had the more effect on LV parameter
than the length of myocardial bridging < 1.5 cm (15 mm) and the depth of myocardial bridging < 0.3
cm (3 mm) (p < 0.05).
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Conclusion: The overall prevalence of myocardial bridging in Thai population was 17.0%. The length of
myocardial bridging = 1.5 cm (15 mm)and the depth of myocardial bridging = 0.3 cm (3 mm) were the

well-predicted parameters for hemodynamic changes of hearts.

Keywords: Myocardial bridging, prevalence, hemodynamic changes.
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Introduction

Myocardial bridging is defined as a segment of a major epicardial coronary artery, the ‘tunnelled
artery’, that goes intramurally through the myocardium beneath the muscle bridge. It was firstly
recognized at the autopsy by Reyman in 1737 "and firstly described in angiography by Portmann and
lwig in 1960°. Though myocardial bridging can be detected at all three coronary arteries, the most
common site of myocardial bridging is generally found at the mid-segment of left anterior descending
artery(mid-LAD)>°. The prevalence that has been reported from coronary angiography varies from

0.5% to 33%" " but the prevalence in autopsy series seems to behigher, ranging from 5 to 86%'*2.

Although myocardial bridging has generally been considered the benign condition, the
complications such as myocardial ischemia, acute coronary syndrome, coronary vasospasm, cardiac
arrhythmia and even sudden cardiac death can occur and have been reported in some literatures'®?.
These complications demonstrate that myocardial bridging tends to have some significant
hemodynamic implications to the heart. These cardiac events are related to stenosis of myocardial
bridging segment during systolic myocardial contraction and lead to decreased myocardial perfusion.

Theoretically, myocardial bridging can lead to cardiac remodeling and myocardial ischemia because

of this reduction of coronary blood flow.

This study aimed to assess the prevalence and characteristics of myocardial bridging in Thai
population and to evaluate the effect of myocardial bridging on hemodynamic alterations by using

gross cardiac parameters.

Material and methods

The collection for prevalence of myocardial bridging was performed in 318 cadavers those
were sent for autopsy in the Department of Forensic Medicine, Siriraj Hospital between May 2012 and
June 2013.Cadavers were selected based on the following eligible criteria: postmortem interval of all
cadavers less than 24 hours (no signs of decomposition), no cardiac injuries in all cadavers and no

previous cardiac operations or procedures in all cadavers.

When hearts were examined in autopsy procedures, all of three branches of coronary arteries
were cut in cross sectional about 3-5 millimeters interval along the whole length of coronary arteries.
Myocardial bridging was defined in terms of segments of coronary arteries which were grossly
surrounded by myocardium at all sides. Branches of coronary arteries which were presented with
myocardial bridging were recorded. The location of myocardial bridging was defined as the distance

from the coronary origin. The depth of myocardial bridging was measured at the point of maximal
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depth. Finally, the total length of myocardial bridging was measured. Heart weights were measured
after the removal of root of aorta and other vessels proximal to atria and the removal of blood clot in
cardiac chambers. Measurement of left ventricular wall thickness was conducted at septal area below
the mitral valve 1 cm.Degree of stenosis of each coronary artery was recorded in terms of percent
stenosis. Demographic information was recorded including forensic number, sex, age, body weight,

body height and cause of death.

Statistical analysis

The prevalence of myocardial bridging regarding to gender and each age group was analyzed
by descriptive statistical analysis.Pearson’s Chi-Square test was performed to determine statistical
significant of gender and age group. The location of myocardial bridging on coronary arteries was

defined by descriptive statistical analysis.

Student paired t-test analysis was performed for comparison of heart weights and left
ventricular wall thickness (LV) between myocardial bridging group and non-myocardial bridging
group. Furthermore, student paired t-test analysis was performed to determine the effect of the length

and depth of myocardial bridging on heart size and left ventricular wall thickness (LV).

All statistical analyses wereperformed with SPSS software version 18. For all statistical

analyses, p < 0.05 was considered statistically significant.

Results

A total of 318 adult hearts were examined in autopsy procedures. There were 234 males and
84 females with age range from 15 to 84 years old. The average age for males was 40.97 years old
and for female was 39.05 years old, respectively. All of myocardial bridging segments were located in

the segments of left anterior descending arteries (LAD).

The overall prevalence of LAD myocardial bridging in the studied population was 17.0%. When
sex was taken into account, it was found that the prevalence of LAD myocardial bridging in men was
20.5% and in women was 7.1%, respectively (Table 1). It was statistically demonstrated that LAD

coronary bridging was found more significantly in Thai men than Thai women (p < 0.01).
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Myocardial bridging

Gender Total p-value
No myocardial bridging Myocardial bridging
Female 78 (92.9%) 6 (7.1%) 84 (100%)
Male 186 (79.5%) 48 (20.5%) 234 (100%) p = 0.005
Total 264 (83.0%) 54 (17.0%) 318 (100%)

The prevalence of LAD myocardial bridging regarding to age group and dividing by sex was
demonstrated in the following table (table 2). According to statistical analysis by Pearson’s Chi-Square
test, it was illustrated that the prevalence of LAD myocardial bridging was not difference in each age

group (p >0.05). Hence, age group did not have any influences in the existence of myocardial

Prevalence of myocardial bridging in Thai population regarding to gender

bridging.
Myocardial bridging
Age group Total p-value
No myocardial bridging Myocardial bridging

Female< 30 yrs 28 (96.6%) 1(3.4%) 29 (100%)
Female 30-44 yrs 22 (91.7%) 2 (8.3%) 24 (100%) p > 0.05
Female 45-59 yrs 21 (91.3%) 2 (8.7%) 23 (100%) p > 0.05
Female > 60 yrs 7 (87.5%) 1(12.5%) 8 (100%) p > 0.05

Male < 30 yrs 50 (83.3%) 10 (16.7%) 60 (100%)
Male 30-44 yrs 57 (82.6%) 12 (17.4%) 69 (100%) p > 0.05
Male 45-59 yrs 62 (74.7%) 21 (25.3%) 83 (100%) p > 0.05
Male > 60 yrs 17 (77.3%) 5(22.7%) 22 (100%) p > 0.05

Total 186 (79.5%) 48 (20.5%) 234 (100%)

The location of myocardial bridging was mostly existed in the mid-segment of LAD and

Table 2  Prevalence of myocardial bridging in Thai population regarding to age group

averagely located in 3.991 £1.218 cm from left coronary artery (LCA) origin (median = 3.900 cm).

To assess the effect of myocardial bridging on the hemodynamic change of hearts, 94 cases
which had significant coronary atherosclerosis (the level of coronary stenosis were at least or more
than 50% in any branches of coronary arteries) and had structural heart diseases such as valvular
heart diseases or undefined cardiomegaly were excluded. Hence, 224 cases were brought to analyze
to establish the relationship between myocardial bridging and gross cardiac parameters indicating

hemodynamic alterations including heart weights and left ventricular wall thickness (LV).
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When overall 224 cases were considered, mean heart weights for myocardial bridging group
and non-myocardial bridging group were 326.57 and 290.63 grams, respectively (table 3). Analysis by
paired Student t-test revealed that heart weights in myocardial bridging group were significantly
heavier than non-myocardial bridging group (p < 0.01). When statistical analysis was performed in
each sex, it was found that mean heart weights for myocardial bridging group and non-myocardial
bridging group in female group were 326.57 and 290.63 grams, respectively and there was
statistically significant between this two groups (p < 0.05). In contrast, mean heart weights for
myocardial bridging group and non-myocardial bridging group in male group were 329.00 and 309.18

grams, respectively and there was almost statistically significant between this two groups (p =0.053).

Gender and Myocardial bridging N (sample) Mean (grams) SD p-value

Female No myocardial bridging 67 256.87 47.712
Myocardial bridging 5 312.00 103.537 p = 0.027

Total 72 260.69 54.030

Male No myocardial bridging 122 309.18 50.167
Myocardial bridging 30 329.00 49.085 p = 0.053

Total 152 313.09 50.419

Total No myocardial bridging 189 290.63 55.214
Myocardial bridging 35 326.57 57.902 p = 0.001

Total 224 296.25 57.028

Table 3 Relationship between heart weight and the existence of myocardial bridging

When left ventricular wall thickness (LV) values were statistically analyzed, mean LV values in
myocardial bridging group and non-myocardial bridging group were 1.446 and 1.202 cm, respectively
(table 4). It was demonstrated by paired Student t-test that LV in myocardial bridging group was
significantly thicker than non-myocardial bridging group (p < 0.001). Mean LV values in myocardial
bridging group and non-myocardial bridging group in female group were 1.340 and 1.085 cm,
respectively and there was statistically significant between this two groups (p < 0.001). Similarly, mean
LV values in myocardial bridging group and non-myocardial bridging group in male group were 1.463

and 1.266 cm, respectively and there was statistically significant between this two groups (p < 0.001).
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Gender and Myocardial bridging N (sample) Mean LV (cm) SD p-value

Female No myocardial bridging 67 1.085 0.1406
Myocardial bridging 5 1.340 0.2510 p < 0.001

Total 72 1.103 0.1618

Male No myocardial bridging 122 1.266 01775
Myocardial bridging 30 1.463 0.2008 p < 0.001

Total 152 1.305 0.1979

Total No myocardial bridging 189 1.202 0.1865
Myocardial bridging 35 1.446 0.2091 p < 0.001

Total 224 1.240 0.2094

Table 4  Relationship between left ventricular wall thickness (LV) and the existence of myocardial bridging

To evaluate myocardial bridging parameters which affect the hemodynamic change, 35 cases
of myocardial bridging which had no significant coronary stenosis and no abnormal cardiomegaly
were chosen to statistical analysis. Mean heart weights for the length of myocardial bridging =1.5 cm
group and the length of myocardial bridging < 1.5 cm group were 340.53 and 310.00 grams,
respectively and there was no statistically significant between this two groups (p > 0.05) (table 5). On
the contrary, mean LV values in the former group and the latter group were 1.521 and 1.356 cm,

respectively and there was statistically significant between this two groups (p < 0.05).

Length of myocardial bridging N (sample) Mean values SD p-value
Heart weight ~ Myocardial bridging < 1.5 cm 16 310.00 54.894
(grams) , o
Myocardial bridging > 1.5 cm 19 340.53 58.068 p=0.122
LV (cm) Myocardial bridging < 1.5 cm 16 1.356 0.2128
Myocardial bridging > 1.5 cm 19 1.521 0.1782 p =0.018

Table 5 Effect of the length of myocardial bridging on heart weight and left ventricular wall thickness (LV)

When the depth of myocardial bridging was taken into account, mean heart weights for the
depth of myocardial bridging = 0.3 cm group and the length of myocardial bridging < 0.3 cm group
were 332.22 and 320.59 grams, respectively and there was no statistically significant between this two

groups (p > 0.05) (table 6). On the other hand, mean LV values in the former group and the latter
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group were 1.522 and 1.365 cm, respectively and there was statistically significant between this two

groups (p < 0.05).

Depth of myocardial bridging N (sample) Mean values SD p-value
Heart weight ~ Myocardial bridging < 0.3 cm 17 320.59 58.145
(grams) . o
Myocardial bridging > 0.3 cm 18 332.22 58.767 p = 0.560
LV (cm) Myocardial bridging < 0.3 cm 17 1.365 0.2206
Myocardial bridging > 0.3 cm 18 1.522 0.1700 p = 0.024

Table 6  Effect of the depth of myocardial bridging on heart weight and left ventricular wall thickness (LV)

Discussion

The prevalence of myocardial bridging in Thai population in this study was 17.0% and
exclusively involved the segment of LAD. The figures in this study were consistent with the prevalence
ranging from 5 to 86% and predominant LAD branch in previous autopsy studies (Table 7). However,
myocardial bridging was not found in other branches of coronary arteries in this study. This might be
due to the very low prevalence of myocardial bridging in other branches of coronary arteries in Thai
population. Moreover, this study demonstrated that LAD myocardial bridging in Thai population was
found more predominantly in male than in female population about 3 times. Gender difference in
myocardial bridging was not found in previous studies*?°. Thus, LAD coronary bridging which was
predominant in Thai male population was thought to be the characteristics of Thai population. The
location of LAD myocardial bridging in this study was existed at the mid-segment of LAD which was
corresponding with previous studies®. This is shown that the common location of myocardial bridging
was not dependent on gender, age group or ethnicity.

This study revealed that the heart weight and left ventricular wall thickness in myocardial
bridging group were generally greater than that in non-myocardial bridging group. However, heart
weight in myocardial bridging group in female population was significantly heavier than that in non-
myocardial bridging group whereas heart weight in myocardial bridging group in male population was
not statistically evident. In contrast, left ventricular wall thickness in myocardial bridging group in both
genders was significantly thicker than that in non-myocardial bridging group. These findings supported
the fact that myocardial bridging had the hemodynamic influence on cardiac structure because some
literatures had reported myocardial ischemia in some myocardial bridging cases®®®. This

phenomenon resulted from bridging segment which was relatively narrow during systolic myocardial
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contraction and this caused relative myocardial ischemia in systolic phase. This reduction of

myocardial perfusion leaded to cardiac remodeling and affected heart size and left ventricular wall

thickness and this theory was consistent with data in this study.

Author (Reference No.) Sample Size (n)  Bridging (%) Comment
Autopsy

Geiringer®’ 100 23 LAD

Edwards et al*® 276 5 All coronaries, 87% in the LAD
Polacek® 70 86 Including RCA loops, LAD: 60%
Giampalmo et al*° 560 7 All coronaries, 95% LAD only
Lee and Wu®' 108 58 LAD

Penther et al*? 187 18 LAD

Risse and Weiler®® 1056 26 All coronaries, 88% in the LAD
Ferreira et al* 90 56 All coronaries

Baptista and DiDio® 82 54 All coronaries, 35% in the LAD
Ortale et al*® 37 56 LAD (7% coronary veins with bridges)
Kosinski and Grzybiak®’ 100 41 All coronaries

Present study 318 17.0 LAD

Angiography

Noble et al*® 5250 0.5 All patients

Binet et al*® 700 0.7 Unspecified series of patients
Ishimori et al*® 313 16 All patients, systolic compression 50%
Greenspan et al*! 1600 0.9 All patients, exclusion of associated diseases
Rossi et al*? 1146 4.5 All patients

VoR et al®® 848 25 All patients

Kramer et al** 658 12 Patients with normal angiograms
Angelini et al* 1100 45 All patients

Garcia et al*® 936 4.9 All patients

Wymore et al*’ 64 33 Heart transplantation patients
Somanath et al*® 1500 1.1 All patients

Gallet et al*® 1920 1.0 LAD only

Diefenbach et al* 1780 3.5 All patients

Juilliere et al”’ 7467 0.8 All patients

Harikrishnan et al*® 3200 0.6 All patients

Table 7 Prevalence of myocardial bridging in previous studies demonstrated by autopsy

and angiography comparing with the present study

Regarding to the length and depth of myocardial bridging, various previous studies

demonstrated that long myocardial bridging (15-20 mm or more) and deep myocardial bridging (2-5

mm or more) were more likely to have the significant effect on the heart including cardiac symptoms

and even sudden death69-70. This study showed that the length of myocardial bridging = 1.5 cm (15
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mm) and the depth of myocardial bridging = 0.3 cm (3 mm) had more significant effects on left
ventricular wall thickness than heart weight. These values of the length and depth of myocardial
bridging were corresponding with previous literatures®®°. Furthermore, findings in this study indicated
that left ventricular wall thickness was affected by myocardial bridging before the change of heart size.
This implied that left ventricular wall thickness was the sensitive parameter to evaluate the effect of
myocardial bridging because this value changed prior to total heart weight. This finding helped
forensic physicians in the investigation of sudden cardiac death in cases who had myocardial bridging
and had no other abnormalities. As a result, forensic physicians should measure the length and depth
of myocardial bridging accompanying with left ventricular wall thickness and heart size to assist in the

evaluation of the diagnosis of sudden cardiac death.

Conclusions

The overall prevalence of myocardial bridging in Thai population was 17.0% and was found

more predominantly in male than in female about 3 times.

The existence of myocardial bridging had the effect on both heart weights and left ventricular
wall thickness parameters indicating hemodynamic influence on the heart and this effect was evidently

found more in female group than in male group.

The length of myocardial bridging = 1.5 cm (15 mm) and the depth of myocardial bridging >
0.3 cm (3 mm) were the well-predicted parameters fornemodynamic changes of hearts and left
ventricular wall thickness was the sensitive cardiac parameter which was influenced by myocardial

bridging prior to heart weight.
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