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Prevalence and Imaging Findings of
Myocardial Bridging on Multi-Slice CT
Coronary Angiography

Miyokardiyal Kopriilerin Cok Kesitli
BT Anjiyografide Siklig1 ve
Goriintiileme Bulgulan

ABSTRACT Objective: We aimed to evaluate the prevalence, appearance, and accompanying ath-
erosclerotic findings of myocardial bridging (MB) by using 16-detector multi-slice computed tomog-
raphy (MSCT). Material and Methods: Between January 2005 and February 2008, 1380 consecutive
coronary computed tomography angiography (CTA) which were performed due to suspicion of co-
ronary artery disease, were evaluated. Results: Ninety of them were excluded from analysis due to
poor image quality. A total of 122 MBs were detected in 94 of 1290 coronary CTA (7.3%). The dis-
tribution of MBs in accordance with the coronary arteries are as follows: 6.6% at proximal left an-
terior descending coronary artery (LAD), 47.5% at middle LAD, 9.8% at distal LAD, 16.4% at
diagonal arteries, 8.2% at intermediate artery, and 11.5% at obtuse marginal artery. The lengths of
intra-myocardial segment (tunnelled artery) were between 5 and 40 mm, and the depths within my-
ocardium were between 0.5 and 7 mm. In addition, atherosclerotic findings varying from plaque to
severe stenosis were present in the 45% of arteries with MB. Conclusion: The prevalence of MB in
coronary CTA was comparatively lower than in autopsy studies, but higher than in catheter angi-
ography studies. CTA provides non-invasive determination of both superficial and deep MB. It is
useful to show the length and depth of tunnelled artery and accompanying atherosclerotic findings
for determining the cause of patient symptoms.
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OZET Amag: On alt1 dedektorlii gok kesitli bilgisayarli tomografi (CKBT) de miyokardiyal koprii-
ler (MK)’in sikligini, gériiniim 6zelliklerini ve eslik eden aterosklerotik bulgular: degerlendirmek-
tir. Gere¢ ve Yontemler: Ocak 2005 ile Subat 2008 tarihleri arasinda koroner arter hastalif
stiphesiyle uygulanan ardigik 1380 koroner BT anjiyografi tetkiki MK varlig1 agisindan degerlendi-
rildi. Bulgular: Doksan BT anjiyografi tetkiki goriintii kalitesinin yeterli olmamasi nedeni ile deger-
lendirme dis1 birakildi. Geride kalan 1290 BT anjiyografide 94 (%7.3) hastada 122 MK saptanda.
MK’lerin koroner arterlere dagilimi soyleydi. Proksimal sol 6n inen koroner arter (LAD): %6.6, or-
ta kesim LAD: %47.5, distal LAD: %9.8, diagonal arterler: %16.4, intermediat arter: %8.2 ve obtiiz
marjinal arter: %11.5. MK’de intramiyokardiyal segmentlerin uzunlugu 5-40 mm ve miyokard i¢in-
deki derinlikleri ise 0.5-7 mm arasinda degismekteydi. Ayrica MK olan koroner arterlerde %45 ora-
ninda plaktan ciddi daralmaya kadar degisen ek aterosklerotik bulgular mevcuttu. Sonug: Koroner
BT anjiyografide MK sikligini otopsi ¢alismalarinda belirtilenden daha az, kateter anjiyografi calig-
malarinda belirtilenden ise daha yiiksek bulduk. Koroner BT anjiyografi hem yiizeyel hem de de-
rin seyirli MK’yi non-invaziv olarak tespit edebilir. Hastanin sikayetlerinin nedenini belirlemede
intramiyokardiyal koroner arter segmentin uzunlugu ve miyokarddaki derinligi ile eslik eden ate-
rosklerotik bulgular: géstermek oldukga yararhdir.

Anahtar Kelimeler: Miyokard képriilesmesi; koroner arter; bilgisayarli tomografi
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yocardial bridging (MB) is defined as an intramural segment of a
coronary artery that normally courses epicardially. The intra-
myocardial coronary segment is called tunnelled artery. MB is
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mostly located in the mid-portion of the LAD co-
ronary artery."® Although MB is an asymptomatic
condition in generally, it can cause ischemic symp-
toms especially during certain efforts.”” Moreover,
this anomaly has been associated with various cli-
nical manifestations such as unstable angina, myo-
cardial infarction, arrhythmia, and sudden
death.”%1 In general, narrowing at systole and wi-
dening at diastole in the coronary artery segment
during the catheter coronary angiography (it is cal-
led milking effect) has been accepted as diagnostic
for MB.!#713 MB frequency has been reported to be
0.8-4.9% in catheter angiography studies.”®!> How-
ever, autopsy studies showed wide variance, rang-

ing from 5% to 86%.7%¢

There are mainly two types of approaches for
treatment in patients with symptomatic MB. The-
se are medical (i.e, nitrates, beta-blockers, calcium
channel blockers) or interventional (i.e, stent, an-
gioplasty, myotomy, bypass).” 1718

In recent coronary CTA studies by MSCT, MB
prevalence was reported to be between 3.5% to
30.5%.%1%2° CTA provides not only determination
of both superficial and deep MB but also evaluati-
on of adjacent anatomic structures and associated
atherosclerotic findings.*'*?” Physical activity may
lead to myocardial ischemia in patients with deep
MB.78101214 We aimed to evaluate the prevalence,
appearance, and accompanying atherosclerotic fin-
dings of MB by using ECG gated 16-detector MSCT
coronary angiography.

I MATERIAL AND METHODS

Between January 2005 and February 2008, 1380
consecutive CTA studies which performed due to
suspicion of coronary artery disease (chest pain, po-
sitive non-invasive stress test, multiple atheroscle-
rotic risk factors etc.) were evaluated by a
radiologist experienced in coronary CTA.

At our department, CTA examinations were
routinely performed with 16 -detector row com-
puted tomography scanner (Aquilion 16 system,
Toshiba Medical Systems Corporation, Japan). For
patients with heart rate over 75 per minute, 50-100
mg beta-blocker (metoprolol) orally one hour pri-
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or to examination or 5-10 mg metoprolol intrave-
nously just before examination was administered.
Technical factors were as follows; kVP: 120-135,
mA: 350, detector collimation: 16 x 1 mm, pitch:
0.25, rotation time: 0.5 sec, slice thickness: 1 mm,
reconstruction interval: 0.5 mm. Contrast material
was used as follows: 80-100 mL non-ionic iodine
contrast material (Ultravist 370, Schering or Iome-
ron 400, Bracco) with a speed of 4-5 mL/sec using
an automatic injector.

The axial images were obtained at diastolic
phase (between 40% and 80% of R-R interval)
using retrospective ECG gating procedure. The im-
ages were evaluated at the Vitrea Work Station
(Vital images, Minnesota, USA). In case of coronary
artery segment under the myocardial fibers was ac-
cepted as a MB, especially on multi-planar refor-
mat (MPR) images (Figure 1-4). Localization of MB
and associated atherosclerotic findings were repor-
ted. Length and depth of tunnelled artery was me-
asured on axial and oblique reformatted images.
MBs were separated into two groups as “superfici-
al” or “deep” in according to muscle thickness over
the tunnelled artery. If the muscle thickness was
less than 1 mm, it was accepted as “superficial” or
1 mm and more it was accepted as “deep”.

I RESULTS

Among 1380 coronary CTA examinations, 90 of
them were excluded from analysis due to poor ima-
ge quality secondary to motion artifact. A total of
122 MBs were detected in 94 of 1290 coronary CTA
examinations (7.3%). The mean age of patients
with MB including 74 males and 20 females was 54
(range 30-80) years.

FIGURE 1: Curved MPR images show normal epicardial (A) and intra-myo-
cardial coronary artery (B) on CTA.
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FIGURE 4: Deep myocardial bridging: Notice the narrowing during intra-myocardial course at the curved MPR image (A) on CTA. Catheter angiography images
show narrowing at systole (B) and widening at diastole (C) at mid portion of LAD (milking effect). Diastolic widening is not completely.

MB was present a single localization in 68 pati-
ents, two different localization in 24 patients, and
three different localization in 2 patients. The distri-
bution of MBs in accordance with coronary arteries
is shown in Table 1. The depths of MB were betwe-
en 0.5-7 mm (mean= 1.7 mm), and the lengths were
between 5-40 mm (mean= 18 mm). 33% of MBs (n=
40) were superficial and 67% of them were deep (n=
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82). Accompanying atherosclerotic findings (varying

from plaque to severe stenosis) were present in the

45% of coronary arteries with MB. The distribution

of these findings according to CTA were as the follo-

wing: slight (%0-49 narrowing): 21%, moderate

(%50-69 narrowing): 10%, severe (%70 and more

narrowing): 14%. Atherosclerotic findings were pres-
ent proximal to MB in 70% and distal to it in 30%.
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TABLE 1: Distribution of MBs in coronary arteries.
Coronary Artery Number of MBs %
LAD proximal 8 6.6
LAD middle 58 47.5
LAD distal 12 9.8
Diagonals 20 16.4
Intermediate 10 8.2
Obtuse marginal 14 115
Right 0 0
Total 122 100

I DISCUSSION

In the past, diagnosis of MB was provided by vie-
wing of the “milking effect” in catheter angiography.
In catheter angiography studies, the prevalence of
MB has been reported to be 0.8-4.9%.”%15 In CTA
studies, however, MB prevalence was shown much
higher (3.5-30.5%) than catheter angiography.>!*%
The sensitivity of CTA in detecting of MB is much
higher due to good delineation of coronary artery
and its relation to adjacent myocardium. The most
frequent localization of MB is in the LAD both cat-
heter coronary angiography and CTA studies. In our
study, MBs were located 80.3% in the LAD.

It is mandatory to show a coronary artery seg-
ment penetrates through the myocardium for the
diagnosis of MB. Therefore, it is helpful the evalua-
ting of axial, MPR, and 3D images on CTA (Figure
1-4). Additional clues are angulation of the tunnel-
led artery while leaving the myocardium and the
narrower diameter of the intra-myocardial segment
than the adjacent epicardial segment (Figure 3, 4).
The MPR images are essential to measure the
length, depth, and diameter of tunnelled artery.

In our study, all MBs were at the left side. We
did not detect a MB at the right coronary artery.
The percentages of MB are as follows: 6.6% at pro-
ximal LAD, 47.5% at middle LAD, 9.8% at distal
LAD, 16.4% at diagonal arteries, 8.2% at interme-
diate artery, and 11.5% at obtuse marginal artery.
The prevalence of MB was reported to be 26% in
300 patients with atypical chest pain in Zeina et al
CTA study (using 16- and 64-detector MSCT)." In
their study, the percentages for localization of MBs
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were as follows: 61.5% at mid LAD, 23% at distal
LAD, 1.3% at first diagonal artery, 1.3% at second
diagonal artery, 2.6% at ramus artery, 1.3% at right
coronary artery, and 2.6% at obtuse marginal artery.
Konen et al reported 30.5% MB prevalence in their
study (using 40- and 64-detector MSCT) in 118 pa-
tients with suspected coronary artery disease or
known coronary artery disease.> MB localizations
were reported in Konen et al study as follows: 57.4%
at mid LAD, 15% at distal LAD, 12.8% at diagonal
branches, 8.5% at intermediate artery, and 6.3% at
obtuse marginal artery. Kantarci et al reported 3.5%
prevalence for MB in 626 patients using 16-detector
MSCT.? In addition, all MBs were at the LAD in
their study. Our study consisted of larger patient
groups (n=1290) and we found 7.3% prevalence for
MB. This prevalence is lower than the study of Zei-
na et al and Konen et al, but higher than Kantarci et
al. The higher prevalence rate of MB may be related
to high temporal resolution and image quality which
is due to the use of 40 and 64 detector MSCT.

Ferreira et al divided intra-myocardial LAD
into two types in a necropsy study of 90 consecuti-
ve hearts: the superficial type (76%) in which coro-
nary segment runs on the inter-ventricular groove,
and the deep type (24%) in which intra-myocardi-
al segment deviates toward right ventricle and is
crossed by a muscle bundle arising from right ven-
tricle.”® Konen et al divided MB for the LAD into
three types according to their depth and course: su-
perficial, deep, and right ventricular types.® They
determined muscle thickness of 1mm as a border-
line in order to discriminate superficial and deep
type MB. Considering the thickness of muscle on
the coronary artery segment, we separated all MBs
into two groups as the “superficial” and “deep”
using Imm borderline. In conclusion, 33% of MBs
were superficial and 67% of them were deep.

Our results also showed that atherosclerotic
findings varying from plaque to stenosis (slight,
moderate, severe) were present in the 45% of coro-
nary arteries with MB. These findings were proxi-
mal to MB in 70% and distal to it in 30%. This
result shows that there may be a tendency to athe-
rosclerosis in arteries with MB. Zeina et al' repor-
ted similar results in this subject.
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nary CTA was comparatively lower than in autopsy
studies, but it was higher than in catheter angiog-

I CONCLUSION

We found that the prevalence of MB in the coro-

raphy studies.
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