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Angiographic prevalence of myocardial bridging

Miyokardiyal bandin anjiyografik prevalansi
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ABSTRACT

Objective: Muscle fibers overlying the intramyocardial segment of an epicardial coronary artery are termed myocardial bridging. Variable
prevalence has been described at autopsy and angiographic series with small and large sample sizes. The aim of the study was to inves-
tigate the angiographic prevalence of myocardial bridging in 25982 patients from Turkey.
Methods: We performed a retrospective study, evaluated the cases with myocardial bridging among patients undergone selective coro-
nary angiography, and searched the angiographic prevalence of myocardial bridging in a very large sample size. We studied also the cor-
relation between the severity of the bridging and risk factors for coronary artery disease.
Results: Among 25982 patients we found 316 cases of myocardial bridging in a retrospective manner. The total prevalence was 1.22%.
Although, 96.52% of patients with myocardial bridging had the lesion in the left anterior descending coronary artery (LAD) as expected,
distribution of bridges between mid- and distal segments were almost equal (52.79% and 47.21%, respectively). We sub classified
patients in two groups, Group A (<50% of systolic compression) and Group B (>50% of systolic compression), according to the amount of
systolic compression of LAD and studied relationship of risk factors for coronary artery disease between groups. Another subclassifica-
tion was also made for patients having myocardial bridging without coronary or valvular heart disease and hypertrophic obstructive car-
diomyopathy; Group 1 (<50% of systolic compression) and Group 2 (>50% of systolic compression). In these patients we studied corre-
lation between the severity of the myocardial bridging and risk factors for coronary artery disease. The prevalence of bridges in circum-
flex and right coronary arteries individually and in all arteries as combination was also studied.
Conclusion: In a very large group of patients from Turkey undergone selective coronary artery angiography, the angiographic prevalence
of myocardial bridging was slightly higher than expected. Only diabetes mellitus as a risk factor for coronary artery disease was higher
in groups representing <50% of systolic compression (Group A and 1) than in groups representing >50% of systolic compression (Group
B and 2) but the importance of this result is not known. (Anadolu Kardiyol Derg 2006; 6: 9-12)
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OzET
Amag: Bir epikardiyal koroner arterin intramiyokardiyal balimiinii saran kas liflerine miyokardiyal band denir. Kiigiik ve biiyiik capl otop-
si ve anjiyografik serilerde degisik prevalanslar bildirilmistir. Selektif koroner anjiyografi uygulanan tiim hastalar arasindaki miyokardiyal
bandi olan vakalari degerlendirmek ve biiyiik ¢apli bir seride miyokardiyal bandin anjiyografik prevalansini arastirmak amaciyla retro-
spektif bir calisma diizenlendi. Ayrica miyokardiyal bandin siddeti ve koroner arter hastalg risk faktdrleri ile arasindaki korelasyon
cahsild.
Yontemler: Retrospektif olarak 25982 hasta arasinda miyokardiyal band prevalansi arastirildi.
Bulgular: Toplam 25982 hasta arasinda miyokardiyal bandli 316 vaka bulundu. Toplam prevalans %1.22 idi. Miyokardiyal band hastalarinin
%96.52'sinde beklenildigi gibi sol 6n inen koroner arterde lezyon bulunsa da, bandlarin orta ve distal bdltimlerdeki dagilimi hemen hemen
esitti (sirasiyla %52.9 ve %47.21). Ayrica sol 6n inen koroner arterin sistolik sikismasinin miktarina gore hastalar Grup A (<%50 sistolik
sikisma) ve Grup B (>%50 sistolik sikisma) olarak iki alt gruba ayrildi ve gruplar arasinda risk faktérlerinin iligkisi calisildi. Ayrica baska bir
alt siniflandirma yapildi; Grup 1 (<%50 sistolik sikisma) ve Grup 2 (>%50 sistolik sikisma). Burada, koroner ya da valviiler kalp hastaligi ve
hipertrofik obstriiktif kardiyomiyopatisi olmayan miyokardiyal bandli hastalarda miyokardiyal bandin siddeti ve koroner arter hastalgi risk
faktorleri ile arasindaki iliski ¢alisildi. Ayrica sirkumfleks ve sad koroner arterler ayri ayri ve kombine olarak tiim arterlerin prevalansi
caligildi.
Sonug: Tiirkiye'den selektif koroner arter anjiyografi uygulanan hastalarin biiyiik bir grubunda miyokardiyal bandin anjiyografik prevalansi
beklenenden biraz daha fazla bulunmustur. Yalnizca koroner arter hastaligi risk faktorii olarak diyabet varligi <%50 sistolik sikismasi bulu-
nan gruplarda (grup A ve 1) >%50 sistolik sikismasi olan gruplardan (grup B ve 2) daha fazla bulunmustur fakat bu sonucun énemi bilin-
memektedir. (Anadolu Kardiyol Derg 2006; 6: 9-12)
Anahtar kelimeler: Anjiyografik prevalans, miyokardiyal band
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Introduction

Muscle fibers overlying the intramyocardial segment of an
epicardial coronary artery are termed myocardial bridging. It was
first mentioned by Reyman in 1737 (1) and first described by Cra-
inicianu in the early 1920s (2). Portmann and Iwig first reported the
radiological appearance of transient stenosis in a segment of the
left anterior descending coronary artery (LAD) during systole in
1960 (3). Myocardial bridging is generally thought as a harmless
anatomical variant of the coronary arteries (4,5). But myocardial
bridging may be associated with myocardial ischemia and infarc-
tion (6-11), coronary artery spasm (12), conduction abnormalities
(13), ventricular arrhythmias (14), and sudden death (15,16). In pat-
hological series, the prevalence has varied from 5% to 86% (17-20)
(Table 1) and in angiographic series, the prevalence has been
shown as being between 0.5% and 33% (10,21-26) (Table 2). Vari-
ation at angiography may in part be attributable to small and thin
bridges causing little compression.

We designed a retrospective study, evaluated the prevalence
of myocardial bridging in patients having selective coronary artery
angiography, and studied the correlation between the severity of
the myocardial bridging and risk factors for coronary artery disease.

Methods

We retrospectively evaluated the angiographic reports of pa-
tients with coronary artery disease and normal coronary arteries
(n=25982) and searched for angiographic prevalence of myocardi-
al bridging as totally, individually, and combinations for LAD, left
circumflex (Cx), and right coronary (RCA) arteries between Janu-
ary 2000 and November 2004. We calculated also the prevalence
of myocardial bridging in LAD segments as mid- and distal LAD,
separately. Cases with myocardial bridging were classified as
Group A and B for all of patients, and as Group 1 and 2 for patients
with bridging and without coronary artery disease according to
the percentage of systolic compression of the coronary artery. Pa-
tients in Group A and 1 had <50% of systolic compression of epi-
cardial coronary arterial segment, and patients with >50% of
systolic compression represented Group B and 2. Cardiovascular
risk factors were evaluated between groups. All data about angi-
ographic analysis were obtained from files of the patients electro-
nically with computer analysis. Only in the patients with cardiac
problems and without selective coronary artery angiography (con-
gestive heart failure, myocarditis, heart rhythm abnormalities, pe-
ricardial diseases, etc.) were notincluded in the study during 4-ye-
ar period (n=10485).

Statistical analysis

Data were analyzed with the SPSS software version 10.0 for
Windows. Continuous variables from the study groups were re-
ported as mean + standard deviation, categorical variables as per-
centages. Differences in baseline characteristics between groups
were assessed with t tests for continuous variables and «2 tests
for binary variables. All tests were two-sided with a 0.05 signifi-
cance level.

Results
The total number of the patients with selective coronary angi-

ographic analysis (ample size, n) was 25982 and the total number
of the cases with myocardial bridging was 316. Thus the prevalen-

ce was 1.22% (316 of 25982) totally. Their ages ranged from 21 to
86 years (mean 55.6+11.3) and 82% (259 of 316) of patients was ma-
le. Female patients were significantly older than male ones
(58.9+9.8 years and 54.9+11.4 years, respectively, p=0.015). Among
these patients 146 patients had coronary artery disease (CAD) and
myocardial bridging, 21 had valvular heart disease and myocardi-
al bridging without coronary artery disease, 1 had hypertrophic
obstructive cardiomyopathy and myocardial bridging without co-
ronary artery disease, and the remaining 148 patients had myocar-
dial bridging without coronary artery disease. Among patients
with myocardial bridging 37.7% had hypertension, 12.7% had di-
abetes mellitus, 42.7% had hyperlipidemia, 29.4% had family his-
tory, and smoking was present in 41.8% of patients. Two groups
were constituted according to the percentage of systolic reducti-
on of the epicardial coronary artery lumen: Group A, >50% (182
patients) and Group B, >50% (134 patients). There was no signifi-
cant difference between two groups in age, hypertension, hyper-
lipidemia, family history, and smoking except diabetes (Table 3).
Among patients with bridging and without coronary artery disease
(n=148), two subgroups were also identified according to the per-
centage of systolic reduction of the epicardial coronary artery lu-
men: Group 1, >50% (97 patients) and Group 2, >50% (51 patients).,
There was also no significant difference between these two subg-
roups in age, hypertension, hyperlipidemia, family history, and
smoking except diabetes (Table 4). The rate of coexisting coronary
artery disease in diabetics and in those without were 23/40 (57.5%)
and 123/276 (44.6%), respectively. A higher rate of CAD in subjects
with diabetes was found as expected.

The prevalence was shown as being between 0.96% and 1.68%
per year (Table 5). Among all of the patients 96.52% (305 of 316)
constituted the prevalence of LAD bridges (1.17% [305 of 25982] of
the total number). The prevalence of bridging of mid-LAD and distal
LAD myocardial bridging were also 52.79% (161 of 305) and 47.21%
(144 of 305), respectively (Table 6). The prevalence of bridging in Cx
and RCA was 2.22% (7 of 316) and 0.63% (2 of 316), respectively
(0.03% [7 of 25982] and 0.08%0 [2 of 25982] of the total number, res-
pectively). The prevalence of myocardial bridging in the LAD and Cx
coronary arteries was 0.63% (2 of 316) of bridging cases and 0.08%0
(2 of 25982) of total ones, simultaneously. We found no patient ha-
ving myocardial bridging in the LAD and RCA, Cx and RCA, and LAD,
Cx, and RCA coronary arteries, simultaneously (Table 7).

Discussion

Although myocardial bridges are most commonly found in the
middle segment of the LAD coronary artery some cases of Cx and
RCA myocardial bridges have been reported in the literature (8,27-
30). Two types of myocardial bridging have been reported as su-
perficial bridges crossing the coronary artery perpendicularly or
at an acute angle toward the apex forming 75% of cases, and
muscle fibers arising from the right ventricular apex that cross the
LAD transversely or obliquely forming 25% of cases (20). Most of
the myocardial bridges seen in autopsy series are not seen angi-
ographically. Variation at angiography may in part be attributable
to small and thin bridges causing little compression because only
the deep type of myocardial bridges can be seen angiographically
(20). A high prevalence has also been reported in patients with
hypertrophic obstructive cardiomyopathy (HOCM) (31). In our
study, only one patient had myocardial bridge among patients with
HOCM thus the prevalence was 7.7% (n=13, small sample size).
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The gold standard diagnostic tool for diagnosing myocardial
bridge is selective coronary artery angiography. But the new ima-
ging techniques like intravascular ultrasound (IVUS), intracoro-
nary Doppler ultrasound (ICD), and intracoronary pressure devi-
ces as invasive techniques (32, 33) and electron heam tomography
(EBT), multislice CT (MSCT), magnetic resonance tomography
(MRT), or transthoracic Doppler echocardiography as noninvasi-
ve imaging techniques (34) can be used for diagnosis of functional
and morphological status of bridges.

In our study, only diabetes mellitus as a risk factor for coro-
nary artery disease was higher in group A and 1 than in group B
and 2 but the importance of this result is not known. The potential
impact of vasoreactivity in myocardial bridging might be the re-
ason. Shear stress alteration in myocardial bridging might be re-
sulted in endothelial dysfunction. Increased intracoronary pressu-
re is also associated with impairment of endothelium-dependent
vasorelaxation. Increased vasoconstriction and decreased coro-
nary blood flow to acetylcholine in patients with myocardial brid-
ging have been demonstrated by Herrmann et al. (35). Decreased
vasodilatation to nitroglycerine has also been shown (35). Additi-
on of these factors to structural coronary lumen compression

Table 1. Autopsy prevalence of bridging cases in previous studies

might exaggerate the severity of narrowing and be resulted in cli-
nical complications. Endothelial dysfunction and so vasoreactivity
are also seen in diabetes. Thus, additive effect may be presentin
the presence of diabetes. Atherosclerotic plaque generally is fo-

Table 4. Baseline characteristics and cardiovascular risk factors of
patients in two sub groups

Group 1 Group 2 p

(n=97) (n=51)
Age, years 53.31£11.05 | 52.86+12.35 NS
Sex (male/female) 67/30 42/9 NS
Hypertension, n (%) 39/97 (40.2) | 15/51(29.4) | NS
Diabetes mellitus, n (%) 15/97 (15.5) 1/51 (2.0) 0.012
Hyperlipidemia, n (%) 42/97 (43.3) | 20/51(39.2) NS
Family history, n (%) 35/97 (36.1) | 15/51(29.4) NS
Smoking history, n (%) 32/97 (33.0) | 16/51(31.4) | NS

Group 1, the percentage of systolic compression of LAD coronary artery lumen < 50%
Group 2, the percentage of systolic compression of LAD coronary artery lumen > 50%
CAD - coronary artery disease, ECG - electrocardiography, NS - nonsignificant

Table 5. Prevalence of myocardial bridging per year

Authors (Reference No.) Sample size, n %
Geiringer (17) 100 23
Edwards, et al (18) 276 5
Polacek, et al (19) 70 86
Ferreira, et al (20) 90 56

Table 2. Angiographic prevalence of bridging cases in previous studies

Myocardial | Prevalence,

Time course Selective CAG, n bridging, n %

Year 2000 5838 56 0.96
Year 2001 4975 49 0.98
Year 2002 5571 66 1.18
Year 2003 6204 104 1.68
Year 2004 3394 4 1.21
Total 25982 316 1,22

CAG - coronary angiography

Table 6. Prevalence of LAD myocardial bridging according to segment
involvement

Authors (Reference No.) Sample size, n %
Noble, et al (21) 5250 0.5
Ishimori, et al (22) 313 1.6
Greenspan, et al (23) 1600 0.9
Rossi, et al (10) 1146 45
Kramer, et al (24) 658 12
Wymore, et al (25) 64 33
Juilliére, et al (26) 7467 0.8

patients in two groups.

Table 3. Baseline characteristics and cardiovascular risk factors of

LAD segment Myocardial Prevalence, %,
involvement bridging, n (n=305)
Mid-LAD 161 52.79
Distal LAD 144 4721

LAD - left anterior descending coronary artery

Table 7. Angiographic prevalence of bridging cases in our study

Group A Group B p

(n=182) (n=134)
Age, years 55.7+10.7 55.6+12.0 NS
Sex, (male/female) 143/39 116/18 NS
Hypertension, n (%) 74/182 (40.7) | 45/134 (33.6) | NS
Diabetes mellitus, n (%) 29/182(15.9) | 11/134(8.2) | 0.041
Hyperlipidemia, n (%) 77/182 (42.3) | 58/134 (43.3) | NS
Family history, n (%) 56/182 (30.8) | 37/134(27.6) | NS
Smoking history, n (%) 70/182 (38.5) | 62/134 (46.3) | NS
The presence of CAD, n (%) | 76/182 (41.8) | 70/134 (52.2) | 0.031

Group A, the percentage of systolic compression of LAD coronary artery lumen < 50%
Group B, the percentage of systolic compression of LAD coronary artery lumen > 50%
CAD - coronary artery disease, ECG - electrocardiography, NS - nonsignificant

Coronary artery Myocardial | Prevalence, % | Prevalence, %
involvement bridging cases, (n=25982)
(n=316)
LAD only 305 96.52 1.17
Cx only 7 2.22 0.03
RCA only 2 0.63 0.008
LAD and Cx 2 0.63 0.008
LAD and RCA 0 0 0
Cx and RCA 0 0 0
LAD, Cx, and RCA 0 0 0
Total 316 100 1.22

Cx - circumflex coronary artery; LAD - left anterior descending coronary artery;

RCA- right coronary artery
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und proximal to the bridge; however the segment under the brid-
ge is spared. Ischemia can be explained neither by that atherosc-
lerotic segment nor by systolic compression alone. Some functi-
onal findings determined by intravascular ultrasound and Doppler
can explain the mechanism; a specific echolucent half moon phe-
nomenon around the bridge segment, systolic compression of the
bridge segment, accelerated flow velocity at early diastole, redu-
ced antegrade systolic flow or retrograde systolic flow in the pro-
ximal segment, and reduced diastolic/systolic velocity ratio (32).

As mentioned above, for LAD myocardial bridges, the patho-
logy is generally found in the middle portion of the LAD coronary
artery. However we found that, bridges of LAD coronary artery
were distributed almost equally between the middle and distal
segments and no myocardial bridging was present in the proximal
segment, interestingly. This equality is probably due to segment
definition; the segment between first diagonal and second diago-
nal coronary arteries is termed middle segment and the segment
after second diagonal branch is termed distal one in our study.

In conclusion, angiographic prevalence of myocardial brid-
ging in our study is slightly higher than the results of other studies
having big sample size. We found also that, the prevalence of mid-
and distal LAD myocardial bridges were almost similar that is in
contrary to general conviction and no relationship was observed
between studied groups for coronary risk factors except diabetes.

Study limitations

The limitation of the study is that angiograms were not revi-
ewed; just the written reports were studied. Bridging is more likely
to be noted after intra-coronary nitroglycerin. But, all of the pati-
ents did not receive intra-coronary nitroglycerin at the time of an-
giography in our study. Thus the prevalence is likely underestima-
ted because: 1) nitroglycerine was not given and 2) the article is
retrospective in nature. Angiographers were likely not specifically
trained to identify myocardial bridges and subtle bridges might ha-
ve been missed.
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