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Myocardial Bridges and their Relationship to the Anterior
Interventricular Branch of the Left Coronary Artery
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Objective - 1o analyze the relationship between myo-
cardial bridges and the anterior interventricular branch
(anterior descending) of the left coronary artery.

Methods - The study was carried out with postmortem
material, and methods of dissection and observation were
used. We assessed the perimeter of the anterior interven-
tricular branch of the left coronary artery using a pachy-
meter, calculated its proximal and distal diameters in re-
lation to the myocardial bridge, and also its diameter un-
der the myocardial bridge in 30 hearts. We also observed
the position of the myocardial bridge in relation to the
origin of the anterior interventricular branch.

Results - The diameters of the anterior interventricular
branch were as follows: the mean proximal diameter was
2.76%0.76 mm, the mean diameter under the myocardial brid-
gewas 2.08+0.54 mm, and the mean distal diameter was
1.9840.59 mm. In 33.33% (10/30) of the cases, the diameter
of the anterior interventricular branch under the myocar-
dial bridge was lower than the diameter of the anterior in-
terventricular branch distal to the myocardial bridge. In
3.33% (1/30) of the cases, an atherosclerotic plaque was
found in the segment under the myocardial bridge. The
myocardial bridge was located in the middle third of the an-
terior interventricular branch in 86.66% (26/30) of the cases.

Conclusion - Myocardial bridges are more frequently
found in the middle third of the anterior interventricular
branch of the left coronary artery. The diameter of the an-
terior interventricular branch of the left coronary artery un-
der the myocardial bridge may be smaller than after the
bridge. Myocardial bridges may not provide protection
against the formation of atherosclerotic plaque inside the
anterior interventricular branch of the left coronary artery.
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Coronary arteriesand their major branchesareusualy
located subepicardially. Someindividuals, however, have
regionsin which abunch of cardiac muscle fibers passes
over those vesselslike abridge. Thefollowing termshave
been used to describe this anatomical finding: myocardial
bridge, intramural coronary artery, mural coronary artery,
and mural coronary ™.

Invivo studiesin human beingsbegan to be performed
with angiography from 1960 on, when systolic narrowing of
theanterior interventricular branch (anterior descending)
of theleft coronary artery was observed?. Several authors
have confirmed that thisisthe coronary branch most fre-
quently involved with myocardial bridges?”.

Theclinical significanceof myocardia bridgesvaries,
and most patients are asymptomatic. However, angina,
acutemyocardial infarction, ventricular fibrillation, myo-
cardial ischemia, cardiac arrhythmias, and sudden death
have been reported in associ ation with myocardial bridges®.
Someauthorssuggest that myocardial bridgesshould be ad-
ded to the list of known causes of sudden death or myo-
cardial infarction in young individuals after strenuous
exercise®.

The occurrence of atherosclerosisin coronary artery
segmentsunder myocardial bridgesiscontroversial. Ishii et
al and Geiringer * reported that mural segmentsof thean-
terior interventricular branch of theleft coronary artery are
rarely affected by atherosclerosis, unliketheepicardia seg-
ments, inwhich atherosclerosisisacommon finding. Other
authors'? concluded that the portions of the coronary arte-
riesinvolvedwith bundlesof cardiac musclearenot protec-
ted from the atherosclerotic process.

Consideringtheimportanceof theanterior interventri-
cular branch of theleft coronary artery incardiacirrigation,
and the high incidence of myocardial bridges occurring
over thisvessel, we decided to analyze the relationship
between myocardial bridgesand theanterior interventricu-
lar branch (anterior descending) of theleft coronary artery.
Thissubject remainscontroversia, andweconsider it of in-
terest for clinical andinterventional cardiology.
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Methods

Westudied 30 human heartsof adultindividua sof both
sexeswithmyocardial bridgesextending over theanterior in-
terventricular branch of theleft coronary artery. The hearts
had been fixed in a 10% formal dehyde solution and belon-
gedtotheDepartment of Anatomy of the Center of Biological
Sciencesof the Federa University of Pernambuco.

Withtheaid of apachymeter (Vernier Cdlipers, with0.01
mm precision), we performed thefollowing measurements:
the distance between the origin of theleft coronary artery
andtheoriginof itsanterior interventricular branch (D1); the
distancebetweentheorigin of theanterior interventricul ar
branch and thebeginning of themyocardia bridge(D2); the
distance between the origin of theleft coronary artery and
thebeginning of themyocardial bridge(D3); andthelength
of themyocardial bridge (C1). Weal so observed the posi-
tion of themyocardial bridgeover theanterior interventri-
cular branch.

After that, the anterior interventricular branch was
transversally sectioned at the 3following levels: just before
its penetration into the myocardium; in the middle point
betweenthevessal’ sentranceinto and emergencefromthe
myocardium, ie, inthemiddlepoint of themyocardial brid-
ge; andjust after the point wherethe anterior interventricu-
lar branch emerged from themyocardium. Then, thevessel
waslongitudinally opened and the perimetersat the above-
cited levelsweremeasured. Thisway, the perimetersof the
anterior interventricular branch were obtained asfollows:
just before the myocardial bridge (P1); under the middle
point of thebridge (P2); andjust after themyocardial bridge
(P3). Theperimeter obtai nedin each segment of theanterior
interventricular branch was divided by & (3.14), and the
following diametersof thevessel wereobtained: just before
themyocardial bridge(DV 1), under themiddlepoint of the
myocardia bridge(DV 2), andjust after themyocardial brid-
ge(DV 3). Dataobtained wereput intablesand stetistically
analyzed. Part of this material was photographed with a
stereoscopic magnifying glass.

Results

The results of the measurements of the distances
between theorigin of theleft coronary artery andtheorigin
of theanterior interventricular branch or the beginning of
themyocardid bridge, andthelength of themyocardial brid-
geareshownintablel.

Myocardial bridgesextended over theproximal third
of theanterior interventricular branchin 13.33% (4/30) of
the heartsstudied, and over themiddlethird of that branch
in86.66% (26/30) of the heartsstudied. Nomyocardial brid-
gewas observed over the distal third of the anterior inter-
ventricular branch.

Theresultsof the perimetersmeasured and thediame-
terscalculated of theanterior interventricular branchinthe
segmentsjust beforethemyocardial bridge, under themid-
dleportion of themyocardial bridge, andjust after themyo-
cardial bridgeareshownintablell.
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Table I - Results of the ts of the anterior interventri-
cular branch (AIB) and the myocardial bridges in 30 hearts (mm)

D1 D2 D3 C1
Mean 12.41 29.68 42.09 25.03
SD 4.78 10.94 10.55 16.47
Max. 20.43 50.73 60.98 63.12
Min. 0 12.82 18.77 6.25

D1 - distance between the origin of the left coronary artery and the origin
of the AIB; D2 - distance between the origin of the AlB and the beginning
of the miocardia bridge; D3 - distance between the origin of the left
coronary artery and the beginning of the miocardia bridge; C1 - length
of themiocardia bridge; Mean - arithmetic mean; SD - standard deviation;
Max - maximum vaue; Min - minimum value.

Table II - Results of the measurements of the perimeters and diameters
of the anterior interventricular branch (AIB) in 30 hearts (mm)

P1 P2 P3 Dv1 DV2 DV3

Mean 8.65 6.53 6.21 2.76 2.08 1.98

SD 2.39 1.68 1.85 0.76 0.54 0.59
Max 13.31 10.62 11.85 4.24 3.38 3.77
Min 3.99 3.87 3.25 1.27 1.23 1.03

P1 - perimeter of the AIB just before themyocardia bridge; P2 - perimeter
of the AIB under the middle point of the bridge; P3 - perimeter of the AIB
just after the bridge; DV 1 - diameter of the vessel just before the bridge;
DV2 - diameter of the vessel under the middle point of the bridge; DV3
- diameter of the vessel just after the bridge; mean - arithmetic mean; SD
- standard deviation; max - maximum vaue; min - minimum value.

The comparison of the diameter of theanterior inter-
ventricular branch under themiddl e point of themyocardial
bridge (DV 2) with that just before the myocardia bridge
(DV1) showedthat DV 2wasshorter than DV 1in 93.33% (28/
30) of theheartsstudied. However, in 6.66% (2/30) of thehe-
artsstudied, DV 2 waslonger than DV 1. The comparison of
DV2withthediameter of theanterior interventricular branch
just after themyocardia bridge(DV 3) showedthat DV2was
longer than DV 3in 66.66% (20/30) of theheartsstudied and
shorter than DV 3in 33.33% (10/30) of theheartsstudied.

In 3(10%) heartsno atherosclerotic plaquewas obser-

branch of theleft coronary artery under the myocardial bridge with an atherosclerotic
plaqueinside (*). (Magnification: X 48.5).
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ved in the segment of the anterior interventricular branch
just beforethemyocardid bridge. In 1 (3.33%) heart, 1 athe-
rosclerotic plaguewas observed in the segment of theante-
rior interventricular branch under the bridge (fig. 1). In 2
(6.66%) hearts, atherosclerotic plagues were observed in
the segment of theanterior interventricular branch just after
thebridge.

Discussion

Myocardia bridgesarecardiac musclefibersthat, from
theventricular myocardium, extend over thecoronary arte-
ries. Thosebridgesmay be seen after removing the epicar-
dium and the subepicardial fatty tissue. Ferreiraet al *re-
ported 10 casesof myocardia bridgeslocated moredeeply,
inwhichalongmuscular bundleoriginatedintheright ven-
tricular apical trabecul ae, and, after involving the anterior
interventricular branch of theleft coronary artery, inserted
into theinterventricul ar septum.

Some authors? have suggested that myocardial brid-
ges are formed during the embryonic period, at the same
timethecoronary arteriesof theoriginal capillary network
areformed. Other authorsbelievethat themyocardial brid-
gesarenot ananatomicvariation, but adefect intheresorp-
tion of themuscul aturethat encirclesthearteriesthat sho-
uld beepicardial . Peraltaet al ** stressed that, even thou-
gh myocardial bridges are congenital, symptoms or pro-
blemsrelated to them during childhood areextraordinarily
rare, suggesting that extrinsic and chronobiol ogical factors
should influencethe progression of that entity.

The most frequent position of myocardial bridgesin
regard totheanterior interventricular branch of theleft co-
ronary artery found in our study issimilar to that reported
by Ferreiraet al 3; that position, however, differsfromthose
reported by Geiringer *, Edwards et al %, and Pol&cek and
Krédové?

Inthe consulted literature, no datawere found about
thediameter of theanterior interventricular branchandits
relationship to myocardial bridges using the same material
conditionsandthesamemethod that weused. Kramer etal °
studied thediameter of theanterior interventricular branch
with angiography and tried to rel ate the degree of systolic
narrowing with thesymptomsreported. Thedegreeof sys-
tolic constriction reported by them was obtained with an
equationthat can estimate thedegree of constriction of the
luminal diameter of the anterior interventricular branch
under themyaocardial bridgeusing therelationship between
the diametersjust before and after the myocardial bridge
and the smallest diameter obtained during systole. In our
materia, weobservedthat, in 6.66% (2/30) of thehearts, the
diameter of the segment of the anterior interventricular
branch under the myocardial bridge was greater than that
just before the myocardial bridge, which could mean
stenosis proximal to the myocardial bridge. On the other
hand, weobserved that in 33.33% (10/30) of thehearts, the
diameter of the segment under the bridgewassmaller than
that just after the bridge, characterizing stenosis of the

Lima et al
Myocardial bridges and the left anterior descending branch

vessel at that level, which would result in hemodynamic
alterations®®. AccordingtoHarikrishnan et al *, any degree
of systolic narrowing of acoronary artery observed in at
least 1 angiographic view describes an entity that may be
caused by amyaocardial bridge.

Viveset d 8 reported the case of apatient with electro-
cardiographic signsof severeischemiaintheareairrigated
by theanterior descending artery. Thepatient evolved with
normalization of the el ectrocardiographicfindings, and, on
angio-hemodynamic study, theexistenceof amuscular brid-
ge over the middlethird of the anterior descending artery
was confirmed with no other associated coronary lesions.
Accordingto Peraltaet al **, myocardial bridgesareusually
recogni zed invivowith anangiographic study whenthefol-
lowing findingsareobserved: a) stretching of the segment
of thecoronary artery involved; b) uniformreductioninthe
diameter of thevessdl by at least 40% during systoleand re-
covery of thediameter during diastole (systolic narrowing);
c) clear evidencein at least 2 angiographic views, inwhich
the percentage of narrowing isfound most in any of the
views, andthedistal part of thevessel inrelationtothebrid-
geisfreefrom compression; d) absence of vasoconstriction
induced by drugs or catheters.

Knowing that coronary perfusion is fundamentally
diastalic, theisolated finding of myocardial bridges does
not explain per setheexistence of myocardia ischemia, and
other mechanisms, such astachycardia (diastolic shorte-
ning), coronary spasm, and local thrombosis, have been
considered to justify it*°. Recent studiesperformed within-
travascular ultrasonography and coronary Doppler in pati-
entswith symptomatic myocardial bridgeshaveshown that
vessel compressionisnot limitedto systole, also persisting
during diastol e, and affectsthe predominant phase of coro-
nary perfusion 2%, A delay in coronary lumen dilation
during the beginning of diastole may contributeto the oc-
currenceof coronary ischemia?.

Accordingto Roul et al %, thetreatment of myocardial
bridges should berestricted to symptomatic patientsandis
primarily based on apharmacol ogical approach. Beta-blo-
ckersareusually thefirst-linetherapy 2. Another family of
drugsusedisthat of calcium channel blockers®. Other the-
rapeutic procedures comprise coronary angioplasty with
stent placement 8%27 and surgery %. Surgery has been the
most frequently used method in patientswith symptomatic
myocardial bridges, and several techniques, such ascoro-
nary artery bypasssurgery and supra-arterial muscular re-
section, have been successfully used. Even though resec-
tion of themuscular fibersof the bridge eliminatesthe sub-
jacent compression, deepincisionsintheventricular wall
arefrequently necessary withrisksof mural aneurysmand
scar formation with subsequent recurring vessel compres-
sion?,

Inregard to the occurrence of atherosclerotic plagues
insegmentsof theanterior interventricular branch located
under myocardial bridges, Geiringer ! reportsthat mural
portions of that vessel arerarely affected by atherosclero-
sis, unlikeepicardial segments, inwhich atheroscleroticpla-
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guesarecommonly found. Other authorsstatethat the athe-
rosclerotic process occursin mural segmentsin the same
way and with the samefrequency asobserved intheextra-
murd segmentsof theartery*2. Other authorsstatethat co-
ronary artery segmentslying under myocardial bridgesha
ve ahigher tendency to build atherosclerotic plaquesthan
epicardial segmentsdo?. Atherosclerotic coronary stenosis
hasbeen angiographically showninasegment of theanterior
interventricular branch under amyocardia bridge®®. Agir-
badli et al °reported the case of apatient with athrombusin-
side the middle portion of the anterior interventricular
branch of theleft coronary artery, covered with animpor-
tant myocardial bridge (approximatelength of 3cm), which
wasseen onacoronary angiography. A peri-arterial resecti-
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on surgery was performed which ended the narrowing®. Se-
veral authors have used intravascular ultrasonography to
diagnosean atheroscleroticlesionin segmentsof theinter-
ventricular branch under amyocardial bridgethat isnot vi-
sualized on angiography -2,

Based onour results, wemay concludethefollowing: 1)
myocardial bridgesare morefrequently foundinthe middle
third of theanterior interventricular branch of thel eft coronary
artery; 2) thediameter of theanterior interventricular branch of
theleft coronary artery under themiddle point of myocardia
bridgesmay beshorter thanthediameter just after thebridge;
3) myocardial bridgesmay not provideprotection against the
formation of atherosclerotic plagues inside the anterior
interventricular branch of theleft coronary artery.
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