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MUC TIEU

Hiéu rd cac phwong phap chan dodn, hwdng diéu tri
bénh ly cau co dong mach vanh :

v’ Chup mach vanh chdn dodn cau co mach vanh co
phai la tieu chuan vang ?

v' Bénh cau co mach vanh cé dat Stent dwoc khong ?



Noi dung
v’ BPinh nghia, Bénh hoc
v’ Dich té
v’ Triéu chitng
v' Chdn dodn
v’ Piéu tri

v’ Két ludn



PINH NGHIA

Thong thuong cac doan bMV

déu chay trén ldp thuong E:‘;a"'r‘d“i;
tdm mac cla tim song cling CA
cé khi luébn sdu vao trong co
tim mot doan dai ngdn khic T
nhau trudc khi xuat hién tro kS
lai trén bé mat qua tim. Hién
tvong mot doan DMV chay [
gitta cac 16p co tim ay goi 12 [
cau co dong mach vanh.

European Journal of Radiology, Volume 61, Issue 1, 130-138 Am Heart J, 1951,
41:359-368.

Girc/322010 Mar; 74(3):538-43.



BENH HOC

CENTRAL ILLUSTRATION LAD Coronary Artery Myocardial Bridging: Anatomic Properties and Clinical and
Pathophysiological Factors of MB of the LAD
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Tarantini, G. et al. J Am Coll Cardiol. 2016;68(25):2887-99.

(A) Morphological variations in tunneling (length and depth of tunneled segment). (B) Pathophysiological factors that may unmask or exacerbate myocardial bridging
(MB). lwaa)‘ammlogical mechanisms that play a potential role in the genesis of the clinical factors related to MB, including "“intramural steal” or “"branch stéal”
mechanism, coronary spasm, coronary artery disease, and coronary dissection. LAD = left anterior descending artery.
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So lwoc twong d6i WSS cua LAD duoc tdi cdu tric 3 chiéu trong qud trinh tém thu tir 1 bénh nhén vdi
bénh cdnh cdu co. Poan gén va xa cho thdy WSS twong déi thdp so vdi doan bj bat cau.
-LAD: left anterior descending, S1: first septal branch, WSS: wall shear stress

Michel T Corban et al. Myocardial Bridging : Contemporary Understanding of Pathophysiology
With Implications for Diagnostic and Therapeutic Strategies. ] Am Coll Cardiol, 10 June 2014;
63(22) : 2346—-2355




DICH TE

" Vi1 tri thuong gap

oclates, Inc

CFX
LAD

nhat ctia cau co Clinical /
mach vanh la doan RCA
1/3 gitta nhanh

lién that trudc (LAD)
PDA
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DICH TE

v' Cau co mach vanh la bénh bam sinh, [an dau duwoc
mo ta boi BS Reymann nam 1737.

v' Ti lé gap cau co lic mo t thi thay doi tir 15-85%.

v Trong khi d6 ti 1& chup mach can quang phat hién
chiém khodng 0.5-2.5%, lan dau duoc thuc hién bdi
Bs Porstmann vao nam 1960

Nguyén Ngoc Quang, Pham Manh Hung, Nguyén Lén HIéu. Cau co ctia déng mach vanh.
Tap chi Tim mach hoc Viét Nam 2003, sé 34 : 9-12.



Y Hoc TP. H6 Chi Minh * T4p 18 * Phu ban caa S6 1 * 2014 Nghién cttu Y hoc

NGHIEN CUU CAU CO TIM PONG MACH VANH NGUOI VIET NAM
Nguyén Hoang Vii*, Duong Viin Hai*, Tran Minh Hoang**
TOM TAT

Muc tiéu: Khdo sdt cdu co tim dong mach vanh.

Déi tuong va phuong phap nghién citu: 60 qua tim cua thi thé’da dirgc 166p dung dich bao quan tai bo
mon Giai phau hoc, Pai hoc Y Dirgc Thanh phd”Ho Chi Minh. Tim dirgc phau tich boc 1§ dpng mach vanh, khio
sdt tan sudt xudt hign, vi tri, do dai cdu co tim, khao sat moi tirong quan gitta cdu co tim va si hign dién ctia
nhanh trung gian.

Thiét ké nghién ciiu: Cit ngang mo ta.

Két qua: C6 tat ca 48 ciu co tim hién dién ¢ 33 qua tim. Vi tri cdu co tim gdp nhiéu nhit la 6 ranh gian that
triede, ké'deén la ranh gian that sau. Chiéu dai trung binh cua cdu co tim la 20,6219,56mm, ng(:fn nhat la 6,5 va
dai nhat la 41,5mm,. C6 s lién quan giita cdu co tim va nhdnh trung gian.

Két lugn: Cau co tim la mgt dang bién doi (variant) thieong ¢dp cia dong mach vanh. Vi tri thuong gap
nhat ld & dong mach gian that trieoc va dong mach gian that sau. NG c6 thé' gdy ra cdc ddu hi¢u 1am sang cua
bénh dpng mach vanh va gdy kho khin cho cdc thu thugt trén dong mach vanh.

Twr khoa: ciu co tim, dong mach gian that trieoc, dong mach gian that sau, nhanh trung gian.

12/22/2020 9



L

Tac gia SO mau |S6 mau cé cau | Tong
nghién |co tim (Ty 1é%)|s6 cau
clru co tim
Ferrerial et al'’ 90 50 (55,6%) 70
Loukas M et al'”’ 200 69 (34,5%) 81
Saidi H et al''? 109 46 (42,4%)
Shabestari AA etal''"| 2697 576 (21,3%) | 579
Vi D.Tungvacs'” | 1108 | 118(10,65%) | 118
Nghién clru nay 60 33 (68,75%) | 48

(Nghién ciru cua Shabestari va cua Vii Duy Tung

thirc hién trén MSCT, cac nghién ciru con lai thirc

hién trén tim da 1e6p formol phau tich).




Prevalence and characteristics of myocardial
bridge in patients undergoing percutaneous

coronary angiography

BS Nguyén Vin Tuan - BVQY 103

ICHI TIM M




SUBJECTS AND METHODS

“ SUBJECTS

1386 patients underwent PCA in Department of
Cardiology, Military Hospital 103 from 1/2013 to 3/2016

< METHODS

« Descriptive, cross — sectional.
 Clinical and paraclinical examination

« Percutaneous coronary angiography (PCA)

o i
Q) HOI NGHI TIM MACH
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RESULTS

Chart 1. Myocardial bridge prevalence

1291 pts
(93.2%) \

Hno MB
HMB

95'pts (6.8%)

.John R. Kramer (1982): 12% (PCA)
. Atar E (2007): 17% (MSCT)
. Lazoura O (2010): 21% (MSCT)

HOI NGHI TIM MACH

=~ TOAN Qudc 2016




CHAN DOAN

Khéng cé tiéu chuan vang chan dodn trén Iam
sang do dé phai phdi hop dua vao:

v’ Triéu chirng 1am sang : 1/3 truwong hop
khong co trieu ching.

v’ Cac xét nghiém chan dodn hinh dnh hoc va
dong chay mach vanh.



Triéu chirng lam sang

Myocardial ischemia (21),
Acute coronary syndromes (22-24),
Coronary spasm (21,25),

Exercise-induced dysrhythmias like
supraventricular tachycardia (24),

Ventricular tachycardia (26,27)
Atrioventricular conduction block (28),
Transient ventricular dysfunction (30),
Syncope (24,27)

or even Sudden death (31,32)



CAN LAM SANG



Can lam sang chan doan : sinh thiét

B e
Hinh 1: Ciu co tim trén
doan dong mach
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Can lam sang chan doan

v ECG, Stress Tests
v  MISCT

v Doppler Flow Quantitative analysis (Finger tip

phenomenon

v IVUS (Half moon)

Michael S. Lee et al. Myocardial Bridging: An Up-to-Date Review. J Invasive Cardiol.
2015 Nov;27(11):521-528



TAELE 1 Myocardial Bridging and Imaging Modalities

Imaging Pharm
Modality Description Semiology Diagnostic Criteria Pros Cons X-Rays Contrast Stress
Invasive
CAG Invasive technique using 2D visualization of the anatomy Milking effect Most frequently used. Mo functional value ++ ++ —
selective catheterization of of the coronary arteries Anatomic/dynamic assessment.
coronary arteries, through luminography that
allows the measurements of
lumen diameter.
IVUS Invasive technique using 3D visualization of the anatomy Half-moon Identify: Not commonly used +++ ++ -
selective catheterization of of the coronary artery that s Proximal plaque No functional value
coronary arteries, and allows accurate « MNegative arterial
insertion of the probe across measurements of lumen remodeling
the region of interest. diameter/area and of the s Extent of phasic arterial
vessel wall. compression
Intracoronary  Invasive technique using Evidence of specific altered Fingertip » Functional evaluation of Longer procedural time +++ ++ ++
Doppler selective catheterization of functional patterns of coronary lesions and Pharmacological side effects.
coronary arteries and hemodynamic significance microvascular disease No standard cutoff with Ade
insertion of a wire across the associated with MB. » Simulation of dynamic or Dob
region of interest. myocardial obstruction Off-label use of acetylcholine
s Endothelial function
testing/coronary
vasospasm assessment.
FFR Invasive technigue using Determination of a reduction of FFR <0.75-0.80 Functional evaluation of: Longer procedural time o+ £ +; Ade
selective catheterization of the ratio between the « Fixed lesions (gold Adenosine is mandatory
coronary arteries and maximum achievable blood standard) Pharmacological side effects
insertion of a wire across the flow in a diseased coronary « Dynamic coronary Pd/Pa as average of systole
region of interest. artery and the theoretical obstruction and diastole
maximum flow in a normal
coronary artery.
iFR Invasive technique using Ratio of proximal and distal iFR <0.86 (gray zone Functional evaluation of: Longer procedural time +++ ++ +f—
selective catheterization of coronary pressures over the 0.86-0.93) « Fixed lesions Further validation needed
coronary arteries and wave-free period in diastole. « Dynamic coronary
insertion of a wire across the obstruction
region of interest. Diastolic specific index
Ade not mandatory
Noninvasive
CCT 3D noninvasive technique Accurate visualization of the At least Tmm of myocardium More accurate than Not readily available - ++ —
performed on outpatient course of coronary arteries covering the coronary artery angiography. Mo functional value
basis; not technically into the epicardial fat and (i.e., deep intramyocardial Shows atherosclerosis within
different from any other within the myocardial wall; course). the coronary segment.
contrast-enhanced CT. can define degree of radial Widely tested for the detection
involvement of coronary and definition of MBs.
wall and myocardial wall.
TAG Noninvasive technique Linear regression coefficient Drop in HU per 10 mm length of The same of CCT + additional Not tested on MBs ++
performed on outpatient between luminal attenuation coronary artery; variable functional assessment
basis; not technically and axial distance from the thresholds depending on at rest.
different from any other coronary ostium. different methods
contrast-enhanced CT.
FFRct Noninvasive technique CT-derived computational fluid FFR <0.75-0.80 The same of CCT + additional Not tested on MBs + ++ -
performed on outpatient dynamics application. functional assessment at
basis; not technically Resembles invasive FFR rest.
different from any other concept. Not performed
contrast-enhanced CT. during stress.
T/rant/n/ et al. Left anterior descending artery myocardial bridging : a clinical approach.
g y my ging : pp .

27 Dec 2016 JACC 68;25: 2887-2899
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CHUP MACH VANH

» Chup mach vanh hién nay van la ki thuit thwong
ding dé chan doan cau co mach vanh

> Dau hiéu gian tiép cua cau co mach vanh “ milking-
effect “ hoac “step down step up

» O nhitng bénh nhan véi cau co moéng, dau hiéu
“milking effect” cO thé bi bé qua, va khi d6 nhitng ki
thuat hinh anh nhu IVUS, MSCT va Test Provocation
bang Acetylcholin hoic Ergovonin cé thé xac dinh.

Schwarz ER, Gupta R, Haager PK, vom Dahl J, Klues HG, Minartz J, Uretsky BF.
Myocardial bridging in absence of coronary artery disease: proposal of a new
classification based on clinical-angiographic data and long-term follow-up.
Cardiology. 2009; 112(1):13-21.



Tam trwong Tam thu

Trong thi tédm thu, hinh anh doan giita nhdnh lién thét trudc bi dé ép tai vi tri mii
tén. Kich thudc long mach trong thi tdm trwong binh thudong. Cac nhdnh mach
vanh cho thdy khéng cé nhitng déu hiéu chup mach cua xo viia déng mach vanh.

fozlé/rce Myocardial Bridging by Stefan Méhlenkamp, MD; Waldemar Hort, MID; .Iunbo
Ge, MD; Raimund Erbel, MD, 2002; Circulation. 2002;106:2616-2622



SIEU AM NOI MACH (IVUS)

v Hinh anh nira vang trang (haft-moon) : chuyén biét
cho sw ton tai chia cau co’ xuat hién ca thi tdm thu va
thi tam trwong ( khac véi CMV)

v’ Loal trir hep do mang xo vira va tim mang xo vira tai
cac vi tri gan cau co.

Tam trwong Tam thu

Nhitng hinh énh cuda cu co trong suét thi tdm truong (trdi) va tém thu (phdi). Hinh dnh giéng
“ntra vang trdng” xung quanh doan déng mach dudi cdu co hién dién trong suét chu ki tim.

Sourfﬁ'zM)éggardial Bridging by Stefan Mdéhlenkamp, MD; Waldemar Hort, MD; Junbo Ge, MD; Raimtégd
Erbel, MD, 2002; Circulation. 2002;106:2616-2622



PO VAN TOC DONG CHAY MACH VANH

Neth Heart J (2013) 21:6-13
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Fig.2 Diagram of flow velocity in the tunnelled segment demonstrat- . ol ik “' " 1 I X

finger) indicates that at that moment in the cardiac cycle the tunnelled 10 RA AR S B
segment is still narrowed [30, 32]. The coronary flow velocity is
minimal during systole

ing a ‘finger-tip’ pattem. The high flow velocity in early diastole (the  mnt w,, F,,. r', r"r T" V" r rr T T T ,“ iy {,.:" " |’

Figure 6. Finger Tip Phenomenon During Intracoronary Doppler Measurements
A: Example of normal flow pattern. B: Example of the “finger tip” phenomenon, a

characteristic velocity profile demonstrating abrupt early diastolic acceleration, rapid mid-
diastolic deceleration, and mid-to-late diastolic plateau.



FFR WITH DOBUTAMINE

A Besnl E  40meghgmindobutamine
FFR=0.72
B Aller adenosine
FFR 052
2 50 moghghmin dobutomine
c
FFR=082

FFR - 0.2

Fig 4. Panel 4B, demonstrates FFR = (.82 after adenosing infusion; panels 4C and 4D, dem-
onstrate FFR = 0.82 after dobutamine Infusion at 20 and 30 pg/kg/min; panel 4E, deman-
#lrites FFR = 0,72 after dobutaming infusion #t 40 pg/ka'min; panel 5F, demonstrates FFR =
0.70 atter dobutamine Infusion at 50 pg/kg/min. [Color figure can be viewed In the online
isun, which is available al www.interscience, wiley.com.]

Fig. 3. Panels 3A and B, demonstrate ME in the LAD duning diastole and systole at baseline;
panel 3C and D, demonstrate IVUS images of MB during diastole and systole; panel 3E, deman-
#irates dilfuse narrowing of the LAD afer dobutaming infusion at 50 pg/kg/min; panel 3F, demon-
sirates resolution of ditfuse narrowang of the LAD after intracoronary nitrogiyoenn administration.
Calor fiatare can he viewsd in tha anfing i, which is svaliahls al waaintarcisnce wiley.com |

12/22/2020

Hakeem et al, Catheterization and Cardiovasc In’ff5 2010



Comparison of Myocardial Bridging by Dual-Source CT
With Conventional Coronary Angiography

Guang-Ming Lu, MD; Long-Jiang Zhang, MD; Hua Guo, MS*;
Wei Huang, MD; Reto D. Merges, MS**

Background The diagnosis of myocardial bridging (MB) is of clinical importance because of the association
between MB and compromised coronary flow. The aim of this study was to compare the ability of dual-source
computed tomography (DSCT) and conventional coronary angiography (CAG) to detect MB.

Methods and Results DSCT were performed in 53 patients and 4-dimensional (D) reconstruction was sub-
sequently performed in 16 patients with MB for double-blinded comparison with the findings of CAG. The
diameters at systole and diastole of the coronary segments proximal and distal to the MB and of the tunneled
segment were measured. The relationship between the rate of stenosis of the tunneled artery and the “milking”
effect on 4-D reconstruction was analyzed. Of the 53 patients, CAG and DSCT detected 4 MBs in 3 patients and
21 MBs in 16 patients, respectively (p<0.001). On a per-patient and per-MB basis, significant difference was
found between both methods (p=0.001, p<0.001). The 4-D reconstruction showed the milking effect and abnor-
mal blood flow, detecting more MBs than did CAG (p<0.001). The rate of stenosis of the tunneled artery was
related to the milking effect on the 4-D reconstruction (r=0.640, p=0.006).

Conclusions In the present study, DSCT detected more MBs than CAG, suggesting its clinical application for
diagnosis of this condition. (Circ J 2008; 72: 1079-1085)

Key Words: Angiography; Coronary artery disease; Myocardial bridging; X-ray computed tomography
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Table 1 Comparison of DSCT and CAG for the Detection of MB

Index CAG DSCT X2 value p value
Patient basis (n=53) 3 16 10.837 0.001
MB basis (n=21) 4 21 25.322 0.000

DSCT, dual-source computed tomography; CAG, coronary angiography;
MB, myocardial bridging.

O MB detected only
DSCT

B MB detected by

both technologies B No MB detected

28



e
[ =

JERLIR DI AL O FOENSIC ,"‘hﬁ"

PAPER
PATHOLOGY /BIOLOGY

Sorrirt MAostivec, NI, Ph o d2>  Foreer Nc'go.i.z
Mifhvaela Hostiwoe,” AL I Ph I

My ocardial Bridging:
Prevalence

L

S Forensic Sci, Tuly 2018, Vol 63, WNo., 4
doi: 10,111 1/1556-4029. 13665
Auvvailable online at: onlinclibrary . owiley corm

AL D>, Ph.id ; Adugorel ©. Rusw, > AL I, D Hab. o crnd

A Meta-Analysis of

ABSTRACT:

The main objective of this article was to analyze prevalence data about myocardial bridging (WMEB) in published stadies. To this

prurprose, we performed a metm-analysis of studies published in English literamare that contained  data abowut the prevalemnce of MWMB o amnd s
anavomical characteristics. The owverall prewvalence was 199 (Cl: 17215 autopsy studies rewvealed an owverall prevalence of 4205 C1: 340

55%0., CT studies 22% (Cl: 18—25%), and coronary angiography 6%
arvery (B29% owverall, ©325% on autopsy studies), had a omean thickness ol

LI 5—89%0. Moo=t bndees were located on the lefll anterior descending
247 mum and a mean lengih of 19,3 g, In conclusion, auiopsy siodies

should be the gold standard in evaluating the actual prevalence of myocandial bridges, while inm vive high-resolution T scanning should be pre-

ferred to coronary angiography studies_

KEYWORIDS: forensic science., myocardial bridging., meta-analysis of prevalence. autopsy. computed tomography, coronary angiography,

length of myocardial brndgses

The bhuman coronaries usually hawve a subepicardial course.
Howewver, sometimmes there i a partial or total encasement of
these arteries by myocardial fibers., a condition known under the
name  ““myocardial bridging (MMB) Its prevalence. in different
studies, ranges from OGLOHDE% (1) o over B0% (2.3} Most authors
suggested that MB is a benign condition, even though some
found a positive cormrelation with o mayvocardial  ischoemia (4—7,
AL (5). or other major adverse cardiac events (9,100, In foren-
s Aaunopsies, it is sometimes considered a cause of sudden death
and iz often reported as such in =scientific articles. especially in
association with other congenital cardiac or coronary anomalies
C11—20). It is considered an inborm anomaly. being found in
studies on hurman fetuses (210, and it appears to reflect particular
developmental processes within the hearmt (22 The descoription
of the morphological characteristics of MEBs is extremely hetero-
ceneous in the scientific lhteraure. Some authors find MB o be
quasi-ubiguitous., while others suggest it is extremely rare: some
suggests it is present almost exclusively on the left anterior
descending (LAID) artery (23,243, while others find it often in
other coronary arneries (especially  marginal  and diagonal)
(25.26); some found increased atherosclerosis associated swswith

"Depamment of Legmal Medicine and Bioethics, Faculty of Medicine,
“arol Davila” Undwversity of Moedicine and Pharmacy ., Bucharest, Rormamnia.

Drepartment of Surgery. Faculty of Medicine, “Carcl Dawvila”™ University
of Medicine and Pharmmacy. Bucharest, Romania (32122,

“rivision of Anatomy., Faculty of Dental Medicine, “Carol Dawvila™
TUniversity of Medicine and Pharmacy. Bucharest, Romamia O2Z0021.

MEDCENTER, Centre of Excellence in Laboaratory hMedicine and Farthaol-
CEY. Bucharest, Romania F21021.

L')lepa_l‘tment of Internal Medicine and Gastroenterclogy,. Faculty of MhMedi-
cine. Carcel Dawvila™ DUniversity of Medicine and FPhammacwy., Buoucharese,
Romania (KZHM2 1.

Foccived 13 Jumnce 2007 and in reviscd form 2 Scpr. 20017, acocpted 5

Sert- 299722/2020

1176

MEB (273, while others suggest that bridged segments are less
prone to it (8.28) Most likely. an important part of this hetero-
genaeity is caused by the technical limits of the methods used to
assess MWIEB. The main objective of this article was to analwveze
prevalence data abour MEB  in published stadies. Secomndary
aobjectives were (1 o describe the distribution and mmorphologsi-
cal characteristics of MBs and (2) o compare the asefulness of
different methods (multidetector compuied tomography . autopsy .,
CcOronary artery angiographyvy in assessing the prevalence of WEB.

Miaterials amnd MWiethods

We performed the study according o the PRISMA guldelines
For reporting systematic reviews  and meta-analyvses of observa-
tional studies in epidermiology .

Selecricon Criterio

Inclusion crteria: studies that contained data from which we
were able to estimate the prevalence of MWMB on wvarious popula-
tion groups. We used as exclusion criteria: (i) the absence of rel-
evant information to reconstruct the data needed for analysis:; (1)
studies not published in Engl 1 (il studies with less than 30
subjects: (iv) case seriesfcase reports: (v articles not fowund in
online databases.

Search Merfiod

We analyvzed the results obtaimned from three databases: Web
of Science, Scopus, and PubMhMed, by using the following key-
words: “myocardial bridging,” “mural coronary,”T o wawith a tinne-
rrame that ranged from the beginning of each database o 2016,
We preferred not o use additgonal, Cnl.r:rzg (e,

1D 2001 Amernican Academy of Forensic Sciences

restrictiive



ABSTRACT: he i bgee o s ik vas o e pevlence ot shout ol o () i ol s, To i
o, e promed  mfanalyts of sus publishd i Engish Herae that contane ot about e prevlence of MB and
ol charaeesics. The ovell prevalnoe was 1% (K 17-21%), autopsy st revedd an overall prevlnce f 42% (CL -

330 CT st 2% (T 18-15%) nd oronary ngogphy 6 (C1
artr 82% overal, 3% on auopsy Stdes), b a mean cknees 04

4. Mot bdies e vt on e ot anr destending
7mmandamanleng hof 19 mm. I conclusion, sy s
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et oy gy s

12/22/2020

30



PIEU TRI



12/22/2020



PIEU TRI

Cho dén hién nay van chua cé cac nghién ctru 1&n, ngau
nhién, mu doi, da trung tdm, da qudc gia vé hiéu qua
diéu tri bénh ly cdu co ddong mach vanh.

Cho nén van chua cé nhi¥ng khuyén cdo chinh thirc tir
Hoi Tim mach M§ (ACC/AHA) va Hdi Tim mach Chau Au
(ESC).

Chinh vi vy phac d6 diéu tri chung nhat hién nay van
phai dwa theo Phac d6 cla tac gia Schwarz.



Table 1

Proposed classification scheme and therapeutic strategy for myocardial bridging (adapted from
Schwartz et al).®

Clinical Signs of Ischemia Initial Secondary Treatment if No Improvement
Symptoms Treatment
Strategy
Type Yes No Reassurance —
A
Type Yes Yes, by non-invasive Beta-blockersb Intracoronary hemodynamic evaluation® —
B stress testing surgery or stenting if abnormal
Type Yes Yes, by altered Beta-blockersb Surgery or stenting
C intracoronary
hemodynamics'?1

4By quantitative coronary arteriography, fractional flow reserve, or intracoronary Doppler.
PIf beta-blockers are contraindicated, non-dihydropyridine calcium-channel blockers can be used.

Schwarz ER, Gupta R, Haager PK, vom Dahl J, Klues HG, Minartz J, Uretsky BF. Myocardial bridging in absence of
coronary artery disease: proposal of a new classification based on clinical-angiographic data and long-term follow-up.
Cardialogy/2009; 112(1):13-21. 34



Documentation of ischemia at noninvasive stress testing puts patients in class
B, which encompassed 62 patients. Chronic beta blockade is their treatment of
choice, Schwarz said. "Beta blockers reduce the systolic compression and
prolong the duration of the diastolic phase and that way improve perfusion and
reduce ischemia."

£€ Stenting would not be the first
choice, but in some patients that's
the only way to avoid ischemia,
reduce symptoms, and reduce risk
from the bridges. 33

Class C accounted for 37 patients in the analysis; they may or may not have
had objective evidence of ischemia at noninvasive testing but had significantly
increased blood flow velocity and delayed diastolic relaxation in the bridged
segment in intracoronary Doppler studies. Schwarz described another
characteristic finding, at least during vasodilator-provocation IVUS studies:
total compression of the bridged segment at systole, with complete loss of

lumen.
Schwarz ER, Gupta R, Haager PK, vom Dahl J, Klues HG, Minartz J, Uretsky BF. Myocardial bridging in absence of

coronaryanteny, disease: proposal of a new classification based on clinical-angiographic data and long-term follow-up.
Cardiology. 2009; 112(1):13-21.



Online Table 2. Studies of Surgical Intervention for Myocardial Bridging.

First Author, Year (Ref.#) | Study Cohort | Intervention Follow-up Immediate post- Follow-Up Results
Period operative complications
Iversen S et al., 1992 (1) MB (n=19) Myotomy In-hospital 2 patients with right No MACE
ventricular perforation
Rezayat P et al., 2006 (2) MB (n = 26) Myotomy Mean 34.2 1 patient had post- 2 patients were treated
months operative angina who medically because of
underwent CABG angina
with LIMA graft No MACE
because of narrowing
in the LAD
Wan L et al., 2005 (3) MB (n =19) 8 CABG Mean 23.5 None 2 of 4 patients with PCI
months had ISR; one underwent
7 myotomy CABG
4 PCI No MACE in surgical
patients
Wu QY etal., 2007 (4) MB (n=31) 16 CABG Mean 31 months | 1 patient with right No MACE
15 myotomy ventricular perforation
who underwent CABG
Huang XH et al., 2007 (5) MB(n=11) 8 CABG with Median 35.3 | patient with right 2 patients had atypical
months ventricular perforation angina and were treated
LIMA graft who underwent CABG medically
3 myotomy
Sun X et al., 2012 (6) MB (n=13) CABG with 24-55 months None Non MACE
LIMA graft
Bockeria LA etal., 2013 (7) | MB (n =39) CABG LIMA graft: 6-23 | 2 patients underwent 6 patients had recurrent
19 with SVG months repeat sternotomy for angina. Angiography
20 with LIMA SVG: 2-25 bleeding revealed occlusion in 12
graft months 2 patients required LIMA grafts and 3 SVGs
inotropes

Michel T Corban et al. Myocardial Bridging : Contemporary Understanding of Pathophysiology
With Implications for Diagnostic and Therapeutic Strategies. J] Am Coll Cardiol, 10 June.2014;
63(22) : 23462355



Online Table 1. Studies of percutaneous coronary intervention for left anterior descending artery myocardial bridging

First Author, Year (Ref#) | Study Cohort Intervention | Follow-up Period | Results

Klues et al., 1997 (1) MB (n=3) BMS 7 weeks No ISR or MACE

Haager et al., 2000 (2) MB (n=11) BMS 2 y1s 45% ISR (7 weeks)

Kursaklioglu et al., 2004 (3) | MB (n=12) BMS 6 months ISR 67% in MB vs. 28% in non-MB

Non-MB (n=139)

Kunamneni et al., 2008 (4) | MB (n=12) 4 BMS |yt ISR 75% in BMS vs. 25% in DES
8 DES
Tsujita et al., 2009 (5) MB (n=70) 4 BMS lyr MB stent group: 33% MACE*
34% of stents covering MB 66 DES Non-MB stent group: 11% MACE*

66% of stents not covering MB

Emnst et al., 2013 (6) MB (n=15) DES 5 yrs | perforation during stent implantation
19% ISR (6 months)

Schwarz et al., 2009 (7) MB (n =24) BMS 2yt 5ISR (4 TVR) at 7 weeks

C-H Lee, et al., 2014 (8) MB (n =94) DES 3 yr TLR 8.5%, [d-TVR 13.8%

Michel T Corban et al. Myocardial Bridging : Contemporary Understanding of Pathophysiology With
Implications for Diagnostic and Therapeutic Strategies. ] Am Coll Cardiol, 10 June 2014; 63(22) : 2346—-2355



Clinical Trial > Heart Lung Circ. 2014 Aug;23(8):758-63. doi: 10.1016/j.hlc.2014.02.021.
Epub 2014 Mar 12.

Impact of myocardial bridging on the long-term
clinical outcomes of patients with left anterior
descending coronary artery disease treated with a
drug-eluting stent

Chan-Hee Lee 1, Ung Kim 2, Jong-Seon Park ', Young-Jo Kim 1
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Abstract

Background: Myocardial bridging (MB) is mostly confined to the left anterior descending coronary
artery (LAD) and has been reported to be correlated with increased atherosclerotic plaques in the
segment proximal to the bridging. This study aimed to assess the impact of MB on the clinical
outcomes of patients with DES implantation in the LAD.

Methods: A total of 551 consecutive patients with DES implantation on LAD from January 2008 to
December 2009 were included. Patients were divided into an MB group (n=94, 17.1%) and a non-
MB group (n=457, 82.9%) based on angiographic findings. They were followed up for three years to
evaluate major adverse cardiac events (MACE), which were defined as all-cause death, myocardial
infarction (M), target lesion revascularisation (TLR) or ischaemic driven target vessel
revascularisation (Id-TVR).

Results: During three years of follow-up, the rate of MACE was significantly higher in the MB group
than in the non-MB group (18.1% vs. 9.8%, p=0.024), especially rates of TLR (8.5% vs. 2.4%;
p=0.003) and Id-TVR (13.8% vs. 4.2%; p<0.001). However, no difference was observed for Ml (3.2
vs. 2.6%; p=0.692) and all-cause death rates (3.2 vs. 4.6%; p=0.575). Multivariate regression
analysis showed that the presence of MB was an independent predictor for MACE (Hazard ratio
2.897, 95% CI 1.536 - 5.464, p=0.001).

Conclusion: MB appears to be associated with adverse effects in patients with DES implantation in

the LAD.
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Mvyocardial Bridging: Contemporary Understanding of
Pathophysiology with Implications for Diagnostic and
Therapeutic Strategies

Michel T. Corban, MD#*", Olivia Y. Hung, MD, PhD#", Parham Eshtehardi, MD ', Emad Rasoul-

Arzrumly, MD", Michael McDaniel, MD", Girum Mekonnen, MID, MPH ', Lucas H. Timmins,
PhDT, Jerre Lutz, MD", Robert A Guyton, MD¥, and Habib Samady, MD"

Conclusion

Myocardial bridging is a congenital anomaly in which an epicardial coronary artery takes an
intramyocardial course. It is present anatomically in approximately 25% of patients based on
autopsy and CT, but only results in angiographically detectable systolic compression in less
than 10% of patients. Flow alterations from this condition can cause accelerated
atherosclerosis in the coronary segment immediately proximal to the bridged segment. The
bridged portion itself is “spared” from atherosclerosis, likely through favorable shear forces
resulting in increased expression of vasoactive agents as well as morphological changes in
endothelial and smooth muscle cells in the area. Hemodynamic effects of bridging include
systolic coronary flow reversal proximal to the bridge, as well as a decrease in coronary flow
reserve. Clinical consequences range from angina to acute coronary syndrome to sudden
cardiac death. First-line therapy involves medical treatment with beta-blockers and non-
dihydropyridine calcium-channel blockers, while nitrates are contraindicated due to
secondary tachycardia and hypercontractility from reflex sympathetic activation. For_
refractory symptoms, multiple interventional strategies have been attempted such as surgical

1) myotomy, coronary artery bypass surgery, and stenting. A prospective randomized trial is
12/22/2020 . . . . . . cq . 40
required to identify the best treatment strategy for patients with myocardial bridging.
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Myocardial Bridging: An Up-to-Date Review

Michael S. Lee, MD and Cheng-Han Chen, MD
UCLA Medical Center, Los Angeles, California

Corban et al. Page 8

Conclusion

Patients with myocardial bridging are commonly encountered clinically who may present
with exertional symptoms of myocardial ischemia, syncope, and even sudden death. An
array of non-invasive and invasive diagnostic modalities that have shed light on the
pathophysiology of myocardial bridging can be deployed to evaluate symptomatic patients.
Medical therapy with -blockers and calcium channel blockers remain the mainstay in
treatment. For select patients refractory to intensified medical therapy, surgical intervention,

or less preferably PCI with DES, can be considered. I.arger registries and randomized

clinical trials are warranted to shed light on optimal strategies for patients with myocardial
bridging refractory to medical therapy.
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An Updated Review on Myocardial Bridging

Ghulam Murtaza 2, Debabrata Mukherjee P, Shahyar M. Gharacholou €, Aravinda Nanjundappa 9, Carl
J. Lavie €, Abdul Ahad Khan 2, Madhan Shanmugasundaram f, Timir K. Paul 2 & =

Percutaneous coronary revascularization

There are no randomized trials comparing medical therapy vs
percutaneous coronary intervention (PCI) in patients with MB. Medical
therapy with beta-blockers or CCB is the treatment of choice. However, in
patients who continue to have significant symptoms refractory to medical
therapy, other options should be considered. Intracoronary stent
placement gives the lumen of bridged segment stability against external
compression and improves coronary flow reserve [56]. However, PCI of
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Abstract

Myocardial bridging is a congenital coronary anomaly with normal epicardial coronary artery taking an intra-myocardial
course also described as tunneled artery. The majority of patients with this coronary anomaly are asymptomatic and
generally it is a benign condition. However, it is an important cause of myocardial ischemia, which may lead to anginal
symptoms, acute coronary syndrome, cardiac arrhythmias and rarely sudden cardiac death. There are numerous
studies published in the recent past on understanding the pathophysiology, diagnostic and management strategies of
myocardial bridging. This review highlights some of the recent updates in the diagnosis and management of patients
with myocardial bridging. We discuss the role of various non-invasive and invasive diagnostic methods to evaluate
functional significance of bridging. In addition, role of medical therapy such as beta-blockers, percutaneous coronary
intervention with stents/bioresorbable scaffolds and surgical unroofing in patients unresponsive to medical therapy is
highlighted as well.
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Két luén (1)

v Bénh ciu co doéng mach vanh la thuwong gap, biéu

hién trieu chirng nhuw bénh tim t
nhéi mau co tim, ngat, roi loan n
chi dot t&r. Trong d9, 1/3 sb cas
ching.

niéu mau cuc bé,
nip tim hay tham

a khong co triéu

v'Vé mat chan dodn, ngoai sinh thiét ra thi trén |dm
sang la khéng cd tiéu chuln vang nén phai phoi
hop trieu chirng Iam sang va cac phuong phap can
lam sang nhu CMV, MSCT, IVUS, FFR.



Két luén (2)

v Vé diéu tri, hién nay déu dua trén phan typ Schwarz
bao gobm danh gia triéu chirng 1am sang va cac test can
lam sang dé cé hudng diéu trij cu thé.

v  Piéu tri ndi khoa la diéu tri co ban dau tién vdi chen
beta hoac chen canci. Tuy nhién khi trieu chirng lam
sang khong cai thién, khong dap ng diéu tri ndi khoa,
hodc cé con dau that nguc khong 6n dinh, nhéi mau
co tim, ngat hay rdi loan nhip tim nguy hiém thi dat
stent mach vanh hay phau thuat can phai chi dinh.



CAM ON SU CHU Y LANG NGHE CUA
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