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ABSTRACT: Out of nine hundred and eighty seven (987) coronary angiogram reports, in the present
study we analysed the prevalence and distribution of bridging segments. The co-relation of these
tunnelled segments with diseased and non-diseased coronary arteries and cardiac dominance were
also assessed. Myocardial bridging was exclusively confined to LAD predominantly in the
midsegmentG of nondiseased arteries in right dominant circulation. Although bridging provides an
atheroprotective milieu, it even harboured atherosclerosis proximal to it. Significantly altering
coronary macro and micromechanics it plays a significant role behind genesis of coronary ischemia
and its management.
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INTRODUCTION: Muscle overlying one segment of an epicardial coronary artery, first mentioned by
Reyman in 173701 and Black in 1805,[23lis termed a myocardial bridge and the artery running within
the myocardium is called a tunnelled artery. It is characterized by systolic compression of the
tunnelled segment, artery vanishing in systolic phase and appearing in diastolic phase in coronary
angiograml45] which remains clinically silent in the vast majority of cases.

The surrounding myocardium appears to be a key factor in generating a unique
atheroprotective microenvironment within bridges,6l although bridges get atheroma. The first post-
mortem examination of myocardial bridge was performed by Geiringer in 1951171 and it was followed
by the first radiological description by Portman and Ingrid in 1960.I8]

MATERIALS AND METHODS: Based on the coronary angiogram reports of nine hundred and eighty
seven (987) patients, who were evaluated under the Cardiology outpatient department of KIMS
Hospital and AIIMS, Bhubaneswar and Non- Communicable Disease (NCD) clinic of AIIMS,
Bhubaneswar from the time period of 2010 April to 2014April, the following reports were obtained
from the Cardiac Cath Laboratory. Reports were analysed statistically in percentages and p values
were obtained.

Angiogram reports were analysed as follows:
e Prevalence of bridging.
e Distribution of bridging.
e Segments involved in bridging.
e (Cardiac dominance.
e Distribution of bridging segment in diseased and non-diseased coronaries.
¢ Normal and diseased coronary among bridging.
e Prevalence of bridging.
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The bridging segments were seen in thirty five (35) cases among nine hundred and eighty
seven (987) angiogram reports. This was reaching up to a percentage of 3.5%. {Table no: 1}

Distribution of Bridging in Coronary Artery: Myocardial bridging was observed only in left anterior
descending branch of left coronary artery (LAD) with a percentage of 3.5%.{Table no: 2}. No bridging
pattern was observed in Diagonal, Left circumflex, Ramus, Obtuse Marginal, Right Coronary (RCA)
arteries.

Segments Involved in Bridging: Bridging segment pattern commonly divided into proximal, middle
and distal involvement. In the present study no proximal segment involvement was evident. Twenty
five (25) cases exhibited middle segment involvement and ten (10) cases showed distal segment
involvement. The percentages of mid and distal segments were 71.4% and 28.6% respectively among
35 bridged segments. {Table no: 3}

Cardiac Dominance: Right, Left and Co-dominance among the coronary arteries were analysed. There
were eight hundred and thirteen (813) cases of right dominance (82.5%).Left dominance was there in
131(13.3%) cases. Co-dominance was seen in 44(4.4%) cases.{Table no: 4}.When the cardiac
dominance pattern were correlated to bridging segments 29 segments were seen in right dominance,
5 bridging segments falls under left dominance and 1 under codominant pattern demonstrated in
Table 4 with a correlation coefficient of 99.96% (Table 7).

Distribution of Bridging Segment in Diseased and Non-diseased Artery: Diseased segments
were observed in five hundred and forty three arteries (543), out of whom 6(1%) cases had
myocardial bridge. Four hundred and forty four (444) cases falls under the category of non-diseased
arteries. Twenty nine (29) segments were bridged under non-diseased arteries {Table no: 5, 9}.0n
analysing the disease pattern of bridges, fifteen(15) cases showed normal coronary arteries and
twenty(20) cases showed diseased coronary arteries. It was only three (3) out of twenty cases in LAD
was diseased {Table no: 6}.

ANGIOGRAM | BRIDGING SEGMENTS
REPORTS N =35 (n %)
987 35(3.5%)
Table 1: Prevalence of bridging
ARTERY Diagonal Ramus | Obtuse
n=(987) LAD Branch Lex Branch | Marginal RCX
NUMBER 35 0 0 0 0 0
PERCENTAGE 0
(100%) 3.5% 0 0 0 0 0

Table 2: Distribution of bridging

No bridging pattern was observed in Diagonal branch, Left circumflex artery, Ramus branch,
Obtuse Marginal, RCX artery.
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SEGMENT N ’l";lﬁ"ff 101/o)

Proximal segment

0(0%)

Mid segment

25 (71.4%)

Distal segment

10 (28.6%)

Table 3: Segments involved

in bridging (out of 35)

NO. OF ARTERIES

NO. OF BRIDGES

DATA N = 987 (n %) N =35 (n %)
Right Dominance 813 (82.5%) 29 (3.6%)
Left Dominance 131 (13.3%) 5 (3.8%)
Co-Dominance 43(4.4%) 1(2.3%)

Table 4: Cardiac dominance (out of 987)

NO. OF NO. OF BRIDGES
DATA ARTERIES N =35 (n %)
Diseased 543 6(1.1%)
Non-Diseased 444 29 (6.5%)
TOTAL 987 35 (3.5%)

Table 5: Distribution of bridging segment in

diseased and non-diseased artery (out of 987)

Data NUMBER
N =35 (n %)
Normal coronary 15 (43%)
Diseased coronary 20 (57%)
Lad bridging segment in diseased coronary(out of 20) 3(15%)
Non-lad bridging segment in diseased coronary(out of 20) 17 (85%)

Table 6: Normal and diseased coronary among bridging (out of 35)

Data No. of Arteries No. of Bridges Correlation
Right Dominence 813 29 Coefficient
Left Dominence 131 5 99.96%
Co-Dominence 43 1
TOTAL 987 35

Table 7
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Data No. of No. of | Correlation
Arteries Bridges | Coefficient
Diseased 543 6 17.62%
Non-Diseased 444 29
TOTAL 987 35

With Bridges | Without Bridges | Row Total
: X2=21.03
Diseased 6 537 543 DF=1
Non-Diseased 29 415 444 _6000005
Column Total 35 952 9g7 | P7

DISCUSSION: Iskandrian and others [9-13] in their studies of myocardial bridging mentioned that among
patients undergoing coronary angiography, the reported prevalence of myocardial bridging is 1.7
percent (range 0.5 to 16 percent), which is almost always confined to the left anterior descending
artery (LAD) where as the present study reveals it as 3.5% only confined to LAD as well. Mookadam
et alll4l in coronary angiography of 14, 416 patients reported myocardial bridging in 1.57% of cases.
Pereira et.all'5] showed the phenomenon of systolic constriction of the LAD diagnostic of myocardial
bridge in 123 cases out of 3375 coronary angiographies and the frequency of myocardial bridge on
cineangio cardiography performed in this period was 3.6%.

In contrast to this, Loukas M et.al [16] examined the relationship of myocardial bridge to
coronary artery dominance in two hundred formalin-fixed human hearts where myocardial bridges
were found in 69 (34.5%) cases. One bridge was found in 59 of these hearts and multiple bridges were
observed in ten (eight with double bridges and two with triple bridges).Bridges were most often found
in LAD (35 hearts). Bridges were also found in diagonals (14), OMs (Five) and over the inferior
interventricular branch of the left coronary artery (Six). Bridges were also found over the right
coronary artery (15 hearts), over the right marginal branch (Four) and over PDA (two).

Journel et alll7l published an article of on a study aimed to assess the prevalence and
characteristics of myocardial bridging in a total of 277 patients (mean age 60+/-11 years) who
underwent multislice computed tomography and coronary angiography(MSCT-CA).Segments
proximal and distal to the bridging were assessed for atherosclerotic plaque, as were the remaining
coronary segments. Myocardial bridging was present in 82 patients (30%, mean age 59+/-12 and
frequently localised in the mid-distal segment of the left anterior descending artery (95%).

In the present study, when compared to the above mentioned study, the findings were
equivocal as mid and distal segment were only involved in bridging pattern with a percentage
involvement of 71.4 % and 28.6% respectively. Mid segment involvement was more compared to the
distal segment.

Mohimuddinn et.al.'8] in their studies among 107 patients for the relationship between
myocardial bridge type and proximal stenosis in hypertensive patients. In this study, superficial
bridges were the most common form of myocardial bridging (64.4%) with deep bridge in rest 35.55%
and the most common artery involved was left anterior descending artery. Among superficial bridges
most common location of the bridge in the left anterior descending was in the middle segment (>80%)
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of the artery, while the second most common location was the proximal part of the artery. Among deep

bridges more than 90% of the bridge was found in the middle segment, while the remainder was in
the proximal segment.

Comparing this, the present study was also having 71.4% of mid segments exhibiting the
bridging pattern but there were no proximal segment in which bridging pattern was seen.

Loukas et all?9l analysed the relationship of myocardial bridges to coronary artery dominance
among two hundred formalin-fixed human hearts. The presence of bridges appeared to be related to
coronary dominance, especially in the left coronary circulation. Forty-six (66.6%) hearts with bridges
were left dominant. Seventeen hearts (24.6%) were right dominant. The remaining six hearts were co-
dominant.

Comparing this with the present study, the bridging segments percentage with right
dominance are more than the left dominance percentage. Co-dominance percentage is less compared
to right dominance and left dominance bridging segments percentages.

Jeremias et al20l analyzed 69 patients with myocardial bridges, using intravascular ultrasound
found that there was a high incidence of atherosclerosis at the segments proximal to the bridges but
no plaque was found within and distally to the bridges. Herrmann et al(21] in their studies of myocardial
bridging demonstrated its association with alteration in coronary vasoreactivity.

Robicsek et all?2] studied the phenomenon that coronary arteries which course entirely
intramyocardially remain immune to atherosclerosis in 250 patients undergoing coronary bypass
surgery. Of these out of 26 patients with intramyocardial bridges, 24 had no atherosclerosis in the
intramyocardial bridging segment, one had a calcified plaque, and one had a recanalized thrombus,
there was no apparent atherosclerosis in the intramyocardial segments. It is therefore concluded that
the freedom from atherosclerosis of the intramyocardial coronary arteries is due to the lack of mural
stress, i.e. the lower or absent transmural pressure gradient.

Yiannis et al.23] found myocardial bridges are free from atherosclerosis. Overview of the
underlying mechanisms suggested that the surrounding myocardium appears to be a key factor by
generating a unique atheroprotective hemodynamic microenvironment beneath bridges and a highly
atherogenic milieu at their proximal edges. The main components of this environment include low
tensile stress and high shear stress. Reduced coronary wall motion due to external support of the
surrounding myocardium may also play a role.

Comparing the above mentioned studies[20-23] with the present study 1.1% were bridged in
diseased artery was and 6.5% arteries were bridged under non-diseased arteries. Left anterior
descending artery (LAD) had all the thirty five bridging segments where as only three (3) cases out of
twenty diseased coronaries had myocardial bridge underneath which correlates the present studies.

CONCLUSION: Myocardial bridging although being a known etiology behind coronary ischemia, plays
a critical role in management. Almost always confined to LAD, other arteries involvement are only of
historical autopsy literature. Although tunnelling provides an atheroprotective milieu, proximal to
bridging segment atherosclerosis becomes evident. Mid segment involvement is commonest although
no segment behaves as exception. Bridging alters the micro and macro coronary mechanics inviting
and propelling atherosclerosis at the same time; a double edged sword to jeopardise the healthy
myocardium, so we should be careful and cautious about it.
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