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REVIEW ARTICLE

Myocardial bridge  (MB) is  an abnorm ality in w h ich  a coronary arte ry is  cove re d by bands  of m e m branous  or m us cular
m yocardium  ins te ad of running on e picardium ,caus ing com pre s s ion of th e  affe cte d arte ry and le ading to s te nos is
(and s e ve re  s te nos is  in th e  contractile  ph as e ). As  th e  lum e n of th e  arte ry is  re duce d, blood flow  to th e  m yocardium
is  re duce d, incre as ing th e  ch ance s  of is ch e m ic e ve nts . Th e  m os t com m on arte ry involve d is  th e  le ft ante rior de s ce nding
(LAD) arte ry, th e  m iddle  s e gm e nt be ing th e  m os t com m only affe cte d location.
Keywords: Myocardial bridge , m iddle  s e gm e nt, s te nos is , m e m branous , m us cular m yocardium , coronary angiograph y,
ath e ros cle ros is .
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Introduction

MB is  a conge nital abnorm ality1,2 in w h ich  th e  affe cte d
arte ry is  cove re d e ith e r by bands  of m e m branous  or
m us cular m yocardium . MB w as  firs t ide ntifie d in an
autops y by Re ym e n in 17373 and in 19 60, it w as  s e e n
for th e  firs t tim e  angiograph ically by Portm ann and
Iw ig.4 De e p m yocardial bridge s  caus e  trans ie nt s te nos is
of an arte ry during s ys tolic ph as e s .5-8 Th e  arte ry m os t
com m only involve d is  th e  LAD arte ry,9 ,10 w ith  th e  m os t
com m only affe cte d location be ing th e  m id s e gm e nt
and th e  ne xt m os t com m on be ing th e  dis tal s e gm e nt.11-

14 Lazoura, h ow e ve r, s h ow e d th at in 184 cas e s  of MB
affe cting th e  LAD arte ry, 125 occurre d in th e  proxim al
s e gm e nt, 53 in th e  m id s e gm e nt and 6 in th e  dis tal
s e gm e nt.15 Th e  de te ction of MB th rough  autops y
ranging from  5.4 to 85.7%  is  h igh e r th an by coronary
angiograph y (CAG) and m ultide te ct or com pute d
tom ograph y (MDCT),16,17 th ough  w ith  MDCT, th e
de te ction rate  is  h igh e r be caus e  of be tte r re s olution.
Th e  de te ction rate  is  m uch  h igh e r on autops y and
MBs  as  s m all as  200 µm  can be  de te cte d. MBs  m ay

trigge r m any cardiac proble m s  s uch  as  ve ntricular
arrh yth m ias , h e art block s  and m yocardial is ch e m ia
(MI).18,19
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The Anatomy of MB

By us ing MDCT and CAG, th e  anatom ical prope rtie s
of th e  MB can be  calculate d,including th e  arte ry
involve d, its  le ngth  and de pth . Th e  arte ry m os t
com m only involve d in MB is  th e  LAD arte ry,20 th e
s e gm e nts  m os t com m only affe cte d be ing m iddle >
dis tal>proxim al.21-23 O ccurre nce  of M B is  le s s
com m on in righ t coronary and circum fle x arte rie s .24

Th e re  is  form ation of ath e ros cle ros is  in th e  arte ry
proxim al to th e  bridge  and th e  le ngth  and de pth  of
th e  bridge  play an im portant role  in de te rm ining th e
ath e ros cle ros is  s uppre s s ion ratio.25 M B can be
divide d into tw o type s : s upe rficial bridge s  and de e p
bridge s . W ith  s upe rficial bridge s , th e  affe cte d arte ry
is  cove re d by m e m branous  m yocardium  and w ith
de e p bridge s , th e  arte ry is  cove re d by m us cular
m yocardium .26 Th e  le ngth  and de pth  of th e  bridge
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th e  th ick ne s s , pos ition and adipos e  cove ring th e
arte ry34 and s om e tim e s  MB can be  m is s e d be caus e
of s te notic le s ions  proxim al to th e  bridge . A bridge
is  s aid to be  partial w h e n th e  affe cte d arte ry h as
cove ring >75%  but le s s  th an 100%  and com ple te
w h e n th e  arte ry is  fully e m be dde d in m yocardium .

can be  calculate d by m e as uring th e  le ngth  and
th ick ne s s  of th e  m yocardium  cove ring th e  bridge .A
s ingle  arte ry m ay h ave  tw o bridge s . Th e  le ngth s  of
MBs  vary from  3 m m  to 69  m m  and de pth s  vary
from  1.5 m m  to 6 m m .27,28 W ith  s upe rficial bridge s ,
de pth  calculation is  difficult as  th e  cove ring is  s m all.
Longe r and th ick e r MBs  te nd to be  locate d m ore
tow ards  th e  proxim al s e gm e nt of LAD arte ry.29 MDCT

W ith  pre viou s  s canne rs , de te ction of coronary
abnorm alitie s  w as  difficult due  to th e  us e  of th ick
s can s lice s . H ow e ve r, w e  are  now  able  to utiliz e
th inne r s can s lice s  to e valuate  coronary arte ry
abnorm alitie s  us ing MDCT. MDCT is  non-invas ive
and is  ve ry us e ful in calculating th e  le ngth  and de pth
of a bridge . W h e n th e  bridge  cove ring is  th in,th e y
can be  calculate d w ith  M DCT rath e r th an CAG and
th e  de te ction rate  of 3.5-58%  is  h igh e r th an th at of
CAG. W ith  th e  us e  of m ultiplanar re form ation and
curve d planar re form ation in MDCT, w e  can calculate
lum inal diam e te r, cours e  of th e  affe cte d arte ry and
th e  anatom ical re lation of coronary arte rie s . W ith
s upe rficial bridge s , th e  cove ring is  th in and m igh t
be  m is s e d w ith  CAG be caus e  it doe s  not s h ow  bridge
com pre s s ion, but w ith  MDCT w e  can s e e  th e  m e m -
branous  m yocardium  cove ring th e  arte ry. A bridge
is  s aid to be  de e p w h e n it h as  2 m m  cove ring th e
arte ry (Fig. 2). A s tudy h as  m e ntione d th at w ith  th e
u s e  of M DCT,a gre ate r pre s e nce  of calcium
de pos ition in th e  MB-fre e  coronary arte ry th an th e
bridge d arte ry h as  be e n obs e rve d, w h ich  is  de -
pe nde nt upon th e  s urrounding adipos e .35

Radiological Evaluation

Th e  de te ction rate  of MB de pe nds  on th e  diagnos tic
m e th od us e d.30,31

CAG

Th e  gold- s tandard m e th od for de te cting M B is
conve ntionally CAG, w h ich  h as  a de te ction rate  of
0.4-15.8% . Angiograph ic findings  s h ow  s ys tolic
re duction in th e  diam e te r of th e  bridge d arte ry and
pe rs is te nt re duction during th e  dias tolic ph as e . In
MB, th e  arte ry is  s urrounde d by th e  m yocardium ,
w h ich  com pre s s e s  th e  arte ry during th e  contraction
of th e  h e art, le ading to trans ie nt s te nos is  of th e
affe cte d arte ry. During h e art’s  re laxation ph as e , th e
arte ry re laxe s , giving a “m ilk ing e ffe ct”(s ys tolic
s q ue e z ing e ffe ct) th at is  a diagnos tic s tandard for
diagnos ing MB w ith  CAG32 (Fig. 1). Mos t re s e arch e rs

be lie ve  th at s upe rficial bridge s  do not produce  s uch
e ffe cts , th ough  th e  re as on is  not ye t k now n. As  s uch ,
s upe rficial bridge s  h ave  a h igh e r ch ance  of be ing
m is s e d w ith  CAG.33 In MB, th e  arte ry runs  unde r
th e  m yocardium , giving it a ‘U-s h ape d’ appe arance .
Th e  fre q ue ncy of de te ction w ith  CAG de pe nds  on

Sys tole

Figure 1: Coronary angiogarm  (CAG) s h ow ing a s e gm e nt of LAD
in MB w ith  “m ilk ing e ffe ct” during s ys tole  (arrow s ).

Figure 2: Multi De cte ctor CT (MDCT) agiogram  s h ow ing proxim al
LAD s e gm e nt (arrow s ) in a de e p m yocardial bridge  (> 2 m m ).

IVUS and Doppler

W e  can de te rm ine  ch ange s  in blood flow  and ve locity
patte rns  w ith  IVUS and Dopple r. Ge  e t al.us e d IVUS/
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intim a.40 Pre vious  re s e arch e rs  s h ow e d th at intim al
th ick e ning is  re duce d in arte rie s  w h e re  blood flow
ve locity is  h igh  and h igh  s h e ar s tre s s  is  pre s e nt,
th ick e ning incre as ing in re gions  of low  w all s h e ar
s tre s s .41 Ris s e  and W e ile r s h ow e d th at th e  intim a
in th e  bridge d arte ry is  th inne r (66.3µ) th an in th e
arte ry proxim al to th e  bridge  (406.6µ). H is tological
s tudie s  of th e  intim a of bridge d arte rie s  h ave  re ve ale d
an abundance  of inte rarte rial s pirale d collage n and
contractile  s m ooth  m us cle  ce lls . Th e re  w as  no s yn-
th e s is -type  s m ooth  m us cle , w h ich  h as  th e  function
of production and prolife ration of fibrils  and e las tic
fibe rs , th is  h as  an e ffe ct on th e  proce s s  of ath e ros -
cle ros is .42 Th e  proxim al part of th e  LAD arte ry in
MB patie nts  s h ow s  e ndoth e lial ce lls  be ing polygonal
in s h ape  and arrange d in a h igh  s h e ar-lik e  patte rn,
as  com pare d w ith  th e  e ndoth e lial ce lls  in th e  tunne le d
arte ry, w h e re  th e  e ndoth e lial ce lls  be com e  s pindle -
s h ape d and re gularly e ngorge d in th e  dire ction of
blood flow . Th is  is  re late d to ch ange  in th e  s h e ar
s tre s s  on both  s ide s .43,44 S im ilar ch ange s  in
e ndoth e lial ce ll patte rn w e re  obs e rve d in rabbits  fe d
w ith  fat.45 Th e  s urrounding adipos e  doe s  not play a
s ignificant role  in providing cus h ion or path oge ne s is
of ath e ros cle ros is  in th e  LAD arte ry and MB le ngth
and de pth  are  inde pe nde nt factors  th at do not affe ct
th e  ath e ros cle ros is  ratio.46

Dopple r to obs e rve  incre as e d pre s s ure  in th e  arte ry
proxim al to th e  bridge d LAD arte ry in MB patie nts
and re duce d pre s s ure  in th e  dis tal s e gm e nt w h e n
com pare d w ith  aortic pre s s ure . Th e  auth ors  con-
clude d th at a ris e  in arte rial pre s s ure , h igh  w all
s tre s s  and ch ange  in blood flow  could h ave  be e n
th e  re as ons  for th e  de ve lopm e nt of ath e ros cle ros is
proxim al to th e  bridge .36 Th e  bridge d arte ry s h ow s
de laye d incre as e  in dias tolic diam e te r in th e  h e art’s
re laxation ph as e  and th is  h as  an e ffe ct on th e
pe rfus ion of m yocardium , particularly during incre a-
s e d h e art rate . Klue s e  e t al. us e d CAG and intra-
coronary Dopple r im aging to ch e ck  th e  blood flow
patte rn, ve locity, pre s s ure  and flow  re s e rve  in th e
coronary arte ry. In 12 MB patie nts , th e y obs e rve d
a ris e  in pre s s ure  during th e  contractile  ph as e ,
de cre as e  in th e  dias tolic diam e te r of th e  arte ry,
incre as e d blood flow  ve locitie s ,re trograde  flow  and
re duce d flow  re s e rve . In a s tudy of 62 patie nts  th at
us e d IVUS and CAG, pos itive  s ys tolic com pre s s ion
of th e  bridge d arte ry w as  obs e rve d. Us ing Dopple r
to obs e rve  th e  w h ole  cardiac cycle ,h igh  luce nt h alf-
m oon appe arance s  w e re  found in th e  bridge d
arte ry.58 H alf-m oon s igns  are  not a 100%  re liable
diagnos tic, as  th e  com pre s s ion of MB h as  be e n
de te cte d in th e  abs e nce  of s uch  h alf-m oon s igns
us ing IVUS.37 Th e  pe ak  ve locity in th e  bridge d arte ry
w as  s ignificantly h igh e r th an in th e  proxim al and
dis tal s e gm e nts . In th e  e arly dias tolic ph as e , th e re
w as  a ch aracte ris tic ‘finge rtips ’ appe arance  w ith in
th e  bridge d arte ry th at is  ch aracte ris tic of M B. Th is
w as  obs e rve d in 87%  of th e  patie nts 38 and re pre s e nts
an abrupt re duction in m yocardial te ns ion and re s is -
tance  in m icrocirculation.

Pathophysiology of
Atherosclerosis

It is  k now n th at ch ange s  in blood pre s s ure  are
re s pons ible  for th e  pre s s ure  gradie nt, w h ich  in turn
could le ad to s tre s s  on th e  arte rial w all. It h as  be e n
s aid in pre vious  re s e arch  th at e ndoth e lial dys function
is  s ignale d by im paire d e ndoth e lium -de pe nde nt
vas odilatation, w h ich  is  one  factor in initiating th e
path oge ne s is  of ath e ros cle ros is . De s pite  th e  re lation
be tw e e n MB and e ndoth e lial dys function, th e  bridge d
arte ry is  fre e  from  ath e ros cle ros is .47 In MB, th e
arte rial pre s s ure  of th e  bridge d arte ry is  gre ate r
th an th e  aortic pre s s ure  due  to th e  s urrounding
m yocardium  com pre s s ing th e  arte ry, particularly in
th e  s ys tolic ph as e . Th e  incre as e  in arte rial pre s s ure
caus e s  a re duction of m ural s tre s s  in th e  bridge d
arte ry. Th is  low  m ural s tre s s  m ay be  th e  caus e  for
fre e  ath e ros cle ros is  of th e  bridge d arte ry. Th e
re duction of m ural s tre s s  de pe nds  on h ow  de e p th e

Histology

Brods k y e t al. carrie d out h is tological e xam inations
on s ix autops y h e arts  w h e re  th e  LAD arte ry h ad
tak e n an intram ural cours e  (de e p m yocardial bridge s )
and com pare d th e  pre s e nce  of m yocardial fibros is
w ith  te n age -m atch e d controls . Th e y obs e rve d incre a-
s e d inte rs titial fibros is  in h e arts  w ith  MB.39  Th e
ch ange  in e ndoth e lial ce ll m orph ology in bridge d
arte rie s  m igh t be  due  to h e m odynam ical ch ange s
lik e  h igh  s h e ar s tre s s  in th e  tunne le d arte ry and low
s h e ar s tre s s  in th e  arte ry proxim al to th e  bridge ,
caus ing ath e ros cle ros is  by lipid trans fe r unde r th e
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arte ry is  e m be dde d. Robics e k  &  Th ubrik ar s h ow e d
th at a re duction in m ural s tre s s  h as  a s ignificant
e ffe ct on th e  s urrounding tis s ue ’s  pre s s ure , le ading
to trans m ural gradie nt re duction. M ural s tre s s
th e re fore  prote cts  th e  bridge d arte ry from  ath e ros -
cle ros is .48 Th e re  are  various  type s  of adipok ine s e
re le as e d from  th e  adipos e  around th e  coronary
arte rie s , w h ich  play a role  in th e  de ve lopm e nt of
local ath e ros cle ros is . It is  not w e ll unde rs tood
w h e th e r th e  adipok ine s e  is  re le as e d from  th e  adipos e
tis s ue  s urrounding th e  arte ry or from  th e  blood w ith in
th e  arte ry.49 -51

Clinical Manifestation and
Complication

Clinical s ignificance  is  bas e d m os tly upon th e
s te nos is  caus e d by th e  com pre s s ion of th e  arte ry
and ath e ros cle ros is  form ation. Norm ally, 15%  of
blood flow  occurs  during th e  s ys tolic ph as e  of th e
h e art, but in MB, th e  diam e te r of th e  arte ry is  affe cte d
during both  th e  s ys tolic and dias tolic ph as e s , le ading
to re duce d blood flow . In m any autops ie s ,a h igh  rate
of MB is  found, w h ich  s h ow s  th at M B could be
as ym ptom atic in m os t patie nts . In m any cas e s , MB
is  incide ntally found and patie nts  h ave  a good long-
te rm  s urvival rate .58 Th ough  m os t s upe rficial bridge s
are  as ym ptom atic, de e p bridge s  are  us ually s ym pto-
m atic due  to th e  m yocardial cove ring.59 ,60

Th e  le ngth  and de pth  of th e  bridge  play an im portant
role  in w h e th e r or not clinical s ym ptom s  pre s e nt,
longe r and de e pe r bridge s  w ith  gre ate r com pre s s ion
com m only be ing found in s ym ptom atic patie nts .61

Th e  com pre s s ion of th e  arte ry als o plays  an im por-
tant role , a s tudy s h ow ing th at arte ry com pre s s ion
>75%  of its  diam e te r re s ults  in m yocardial is ch e m ia.62

Dopple r s h ow s  an initial re duction in th e  diam e te r
at th e  e nd of s ys tole  and an abrupt incre as e  in th e
diam e te r of th e  arte ry during dias tole  and th e re  is
re duce d blood re s e rve  in th e  bridge d arte ry. In
tach ycardia, contraction of th e  h e art re duce s  blood
flow , w h ich  le ads  to th e  de ve lopm e nt of is ch e m ic
s ym ptom s .63 Th is  could be  th e  caus e  for s udde n
de ath  in young ath le te s .64 During th e    s ys tolic ph as e ,
th is  m ay caus e  dam age  to th e  intim a in th e  proxim al
s e gm e nt of th e  arte ry and could le ad to plate le t
aggre s s ion and vas os pas m  of th e  bridge d arte ry,
caus ing acute  coronary s yndrom e . M B affe cte d
arte rie s  are  m ore  prone  to s pas m  th an h e alth y
arte rie s  (73%  vs  40% ).65-67 Ge  e t al. s h ow e d th at
12 out of 14 patie nts  h ad plaq ue  form ation in th e
arte ry proxim al to th e  bridge . Th is  m igh t caus e
th rom bus  and m ay form  a m icro- e m bolis m  if it
de tach e s . Th e  m os t com m on caus e  for m yocardial
infarction (MI) is  ath e ros cle ros is .68 Th e  e ndoth e lial
function w as  s e ve re ly im paire d in th e  arte ry proxim al
to th e  bridge . In a s tudy, 300 individuals  h ad coronary
h e art dis e as e -re late d de ath s ,of w h ich  39 .9 %  w e re
du e  to M B. M os t w e re  s udde n cardiac de ath s
(69 % ).69  Th ough  th e re  is  a gre at de al of lite rature

Vasoactive Agents

Mas uda e t al. s h ow e d th e  re lation be tw e e n e ndo-
th e lin-1 (ET-1), angiote ns in conve rting e nz ym e  (ACE)
and e ndoth e lial nitric oxide  s ynth as e  (e NOS), MB
and ath e ros cle ros is . Th e re  w as  no ath e ros cle ros is
in th e  intim a of th e  bridge d arte ry, w h ich  diffe re d
from  arte rie s  on e ith e r s ide  of th e  bridge d arte ry.
ET-1 affe cte d th e  proce s s  of ath e ros cle ros is  at all
s tage s ,52-54 h aving vas ocons trictor and m itoge n
e ffe cts  on vas cular s m ooth  m us cle  ce lls  w h ich
caus e d th e ir m igration and grow th . Th e  vas oactive s
le ve ls  w e re  incre as e d on e ith e r s ide  of th e  bridge
(proxim al and dis tal s e gm e nts ) and re duce d in th e
bridge d arte ry. Th e  incre as e  in s e cre tion of th e
vas oactive  m ay be  one  of factors  for th e  path oge ne s is
of ath e ros cle ros is 55 and th e  alte re d s e cre tion patte rn
m igh t be  due  to alte re d h e m odynam ic s tre s s  on th e
vas cular w all.56 In an autops y, a cros s  s e ction of an
MB-affe cte d LAD arte ry w as  analyz e d. Th e  arte ry
w as  s taine d w ith  antibodie s  for e NO S, ET-1 and
ACE. Th e  am ount of ath e ros cle ros is  in th e  cros s -
s e ction w as  calculate d s o as  to find th e  re lation
be tw e e n th e  vas oactive  and ath e ros cle ros is . Th e
pre s e nce  of both  ath e ros cle ros is  and th e  vas oactive
w e re  dim inis h e d in th e  bridge d arte ry. Th e re  w as
im pairm e nt in e ndoth e lium -re late d vas o re laxation
of th e  bridge d arte ry, pos s ibly due  to th e  s tre s s
place d on th e  arte ry by th e  s urrounding m yocardium
com pre s s ion w h ich  could im pair norm al e ndoth e lium
function. Th e re  w as  m ore  vas ocons triction in
re s pons e  to ace tylch lorine  in th e  MB-affe cte d arte ry
and gre ate r s pas m  as  com pare d to norm al arte rie s .
Th e s e  tw o factors  could be  th e  re as ons  for coronary
e ve nts  in M B patie nts .57
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on th e  re lations h ip be tw e e n s te nos is  and m yocardial
e ve nts , th e re  are  m any cas e s  w e re  M B can le ad to
conduction abnorm alitie s ,atriove ntricular block s ,
ve ntricular tach ycardia and cardiac arrh yth m ias .

re -s te nting th e n drug e luting s te nt (DES), m ak ing
th e m  a good ch oice  for patie nts  w ith  M B.84,85

SURGICAL TREATMENT

Since  19 75, s urgical m yotom ay h as  prove d to be
ve ry e ffe ctive  in patie nts  w ith  re pe ate d s ym ptom s
due  to de e ply-s ituate d MBs  and in patie nts  w h o are
not s uitable  for s te nt place m e nt.86,87 Surgical
m yotom y re live s  th e  pre s s ure  from  th e  m yocardium
and incre as e s  th e  diam e te r of th e  coronary arte ry,
le ading to incre as e d blood flow .88 Th e  long-te rm
prognos is  of M B patie nts  unde rgoing m yotom y are
ve ry good.89  Th e  ch oice  be tw e e n s urgical m yotom y
and coronary graft de pe nds  upon th e  anatom ical
prope rtie s  of th e  M B. If th e re  is  th e  pre s e nce  of
ath e ros cle ros is  in th e  MB-affe cte d arte ry and th e
arte ry is  locate d too de e p in th e  m yocardium , th e n
coronary graft is  be tte r.9 0 In s ym ptom atic MB patie nts ,
s urgical m yotom y plays  an im portant role  w ith  us age
of m e dication and h as  good re s ults  in patie nts  w ith
h ype rtroph ic cardiom yopath y.9 1 In pre ope rative  s ur-
gical m yotom y, th e re  are  fe w  com plications  lik e
arte ry pe rforation.9 2,9 3 In cas e s  w h e re  th e  LAD arte ry
is  s ituate d de e p in th e  ve ntricular m yocardium , th e re
is  th e  ris k  of injuring th e  righ t ve ntricle  and tre ating
long bridge s  runs  th e  ris k  of pe rforating th e  affe cte d
coronary arte ry. Pos t-ope rative  s carring m ay re s ult
w h e n th e re  is  com pre s s ion of th e  coronary arte ry.9 4

Treatment

MEDICAL

Th e  anatom ical prope rtie s  of MB affe ct tre atm e nt
and patie nts ’ re cove rie s  m os t in s urgical proce -
dure s .70 B-block e rs  are  th e  m os t com m on ch oice
for th e  s ym ptom atic tre atm e nt of M B patie nts .71 B-
block e rs  function by re ducing h e art rate , w h ich  le ads
to re duce d com pre s s ion on th e  arte ry and incre as e s
th e  arte rial diam e te r, th e re by incre as ing th e  blood
flow .72,73 In patie nts  w ith  contraindications  for B-
block e rs , w e  can us e  e ith e r C-ch anne l block e rs  or
nitrate s . C-ch anne l block e rs  in particular can be
us e d for patie nts  w ith  vas os pas m  and nitrate s  are
us e ful in re ducing s ym ptom s  of angina, th ough
nitrate s  caus e  coronary com pre s s ion and re s ult in
diam e te r re duction of th e  coronary arte ry.74-76

STENT PLACEMENT

Ste nt place m e nt h as  be e n ve ry us e ful in MB patie nts
as  th e  arte ry is  com pre s s e d by m yocardium . Ste nt
is  m ainly us e d w ith  patie nts  w h o h ave  a re s is tance
to drugs  and s e ve re  com pre s s ion and occlus ion of
an arte ry. Th e  s te nt dire ctly incre as e s  th e  diam e te r
of th e  com pre s s e d arte ry and incre as e s  th e  blood
flow  to th e  m yocardium .77,78 During th e  place m e nt
of th e  s te nt,pe rforation of th e  arte ry can be  caus e d
by th e  large  s iz e  of th e  s te nt, th e  s m all lum e n of th e
tunne l arte ry as  com pare d to th e  proxim al arte ry
and a th in arte rial w all.79  Pos t-ope rative  com plications
can re s ult from  h igh - inte ns ity com pre s s ion by th e
m yocardium , cau s ing th e  s te nt to fracture  and
caus ing re -s te nos is .80 Th e re  is  a h igh e r ris k  of le s ion
in th e  LAD arte ry and re - s te nos is  during or afte r
s te nt place m e nt.81 Th e  s te nt in th e  MB s e gm e nt
m ay be  s ubje cte d to abnorm al s h e ar s tre s s  be caus e
of s q ue e z ing of th e  ve s s e l w all be tw e e n th e  de ploye d
s te nt and th e  MB – calle d th e  “s andw ich  e ffe ct”. Th is
re s ults  in ne o-intim al prolife ration and vas oactive
s ubs tance  production.82 Th e re  are  incre as e d ch ance s
of s te nt fracture  in MB patie nts  as  com pare d w ith
non-MB patie nts .83 M e tal s te nts  are  m ore  prone  to
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