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Clinical and Angiographic Characteristics, and Long-Term Clinical Follow-up of
Myocardial Bridge
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The Research Institute of Medical Sciences, Kwangju, Korea

ABSTRACT

Background An anatomical anomaly in which myocardial fibers make the bridge over the epicardial coro-
nary artery is called ‘myocardial bridge’. Its clinical significance has been emphasized, because some serious
cardiac diseases such as myocardial infarction or sudden cardiac death can be developed. Methods[] Forty five
patients (30 male and 15 female, 48+ 11.0 years) out of 4,694 patients who underwent diagnostic coronary
angiography and diagnosed as myocardial bridge at Chonnam National University Hospital between January
1996 and March 1999, were analyzed retrospectively. ResultsC] The incidence of myocardial bridge on the
coronary angiography was 0.95%. Middle left anterior descending artery was most common (36 patients,
80%) in the location. Associated stenoses were observed in 5 cases (11.1%). For the pharmacological treat-
ment, calcium antagonist (26 cases, 57.7%), [B-blocker (23 cases, 51.1%) and nitrate (9 cases, 20.0%) were
used. Single regimen was used in 30 (66.7%) cases, dual drugs were administered in 11 (24.4%) and triple
drugs in 2 (4.4%) cases. During clinical follow-up of 40 patients for 14+ 11 months (4—40 months), no major
cardiac events developed in all patients. Conclusion[] The incidence of the myocardial bridge is 0.95% and
middle left anterior descending artery was the most common site. Long-term prognosis is relatively good in
almost patients with myocardial bridge. (KKorean Circulation J 2000530(7):819-826)
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Fig. 1. Distribution of age and sex in patients with my-
ocardial bridge.

Table 1. Clinical characteristics of the patients

No %
Age(years) 48+ 11.0
Sex
Male 30 66.6
Female 15 33.4
Clinical diagnosis
Atypical chest pain 8 17.7
Stable angina 28 62.2
Unstable angina 6 13.3
Acute myocardial infarction 3 6.6
Risk factors
Smoking 17 37.7
Hypertension 12 26.6
Hypercholesterolemia 3 6.6
Diabetes mellitus 4 8.8
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00 200 0OO0O0 00 00000 000 000
(Table 2).

Fig. 2. A case of myocardial bridge. Left coronary an-
giogram taken at right anterior oblique view revealed
pronounced compression in the middle of left anterior
descending artery (LAD) during systole (A) and no co-
mpression of LAD during diastole (B).

Table 2. Angiographic characteristics of the patients

No %
Bridged artery
Left anterior descending artery
Middle 36 80.0
Distal 6 13.0
Middle and distal 1 2.2
Left circumflex artery 2 4.4
Right coronary artery 0 0
Fixed stenosis
In bridged artery 3 6.7
In anoth er artery 2 4.4
Systolic narrowing of lumen
<50% 28 62.2
> 50% 17 37.8
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Table 3. Medical therapy in patients with myocardial
bridges

No %
Antianginal therapy

Calcium blocker 26 57.7

Beta blocker 23 51.1

Nitrate 9 20.0
Monotherapy 30 66.7
Dualtherapy 11 24.4
Tripletherapy 2 4.4
Nitrates 9

with calcium blocker 4

with beta blocker 5

Table 4. Long term follow-up of patients with systolic
compression less than 50% (Group A) or more than 50%
(Group B)

Group A Group B Total

No pain (%) 19 (78.6) 8(53.3) 27 (67.7)
Atypical chest pain (%) 2(80) 3(200) 5025
Effort-induced chestpain (%) 3 (120) 2(13.3) 5(12.5)
Chest pain at rest (%) 1(40) 2033) 3(7.5
Myocardial infarction (%) 0(C00) 0C00) 000
Cardiac death (%) 0(00) 0C00) 0C00)
Total number (%) 25(89.2) 15(88.2) 40(88.8)
PO NS

oo b0 000 o000 oo obooo boooo.

I o

AZue| Hg
0000 000 00000 00000 00000
0000 OO0 000 0000 0000. 00 0O
000 00 000 000000 0000 5%00
85.7%00 0000 OO0 00 0000 O 50%0
000 000 0052 oooo 00000 000
0000 000 000 000 O 0501.6%0 OO0
00 00.™ g goooo 095%0 000 OO0
0.000 0000 000 000 0000 00 O
00 00 D00 D00 Angelini 00 0OOO
00, 000 000 00000 000 00 O 0O
00 00 OO0 000 0000 000 000 00
000 00 000 0000, Polacek 0P0 00O
00 0000 00000 0000 000 00 0O

Korean Circulation J 2000,30(7):819-826



0 00000 000 000 ooo oooo oodg.
0, Ferreira 00 00 000 00 0000 000
000 000 OO0 Ooooo goo 0ooo ogo
00 OO0O0(superficial) OO0 0000 OOOO
000 00,000,0000 OO0 00O (deep)
0O 0000, 0000 0000 ooo oooo go
0 000 000 0000 000 oooooo oo
000 00 000 00,00 00 000 ogo o
O (milking effect)d OO0OO0 OOO0O0O. O, 00
0 00000 000 O 00 ODoO0OOo oooooo
ooo.

LUZW TUEH /2 £2/2 £F

00 0000 00 0000 00 00 00 000
0 00000 00000 00000 00000 O
0 000@O0O00 0000 000 00)d 00 O
00 0002 ooo ooooD 000000 00
0 000 000 0 000 00 000 000. 00
0000 00 000 000 00 00 00 000
0000 000 0000 rat tail’ 000 000 O
0000 000 0000 00 000 00 000 O
000 000 000 0000 0000 saw fish?
000 OO0 ooo oo.®

HZN MZ5a Ay

Ishimori ™00 Noble 0'®0 0OO 0O OO
0 00000 0000 000, 000, 0000 00
0000 O 000 0O 000 000. 00, Kitazume
00 D000 00 00 65800 810(12%)00
0000 DODO0O0 000 0000 00 00 66
00 220(30%)00 0000 000000 DOO.
00 OO0 000 000 0000 0000 000
0 OO0 000 0000 O 00000 10000
0000 000.000 000 000 0000 00
0 000 OO0 000 0000000 000 000
00 OO0 0000 000 0000 0000 00
0 0000 0O00O0. 000 000 0000 OO0
000 000 0000 000 0000 000 00
0000 000 OO0 000 O 00000 00
0. gooo, 00 00000 000 0000 O
0 OO0 000 000 0000 000 000 00

U gooo ooob boo ooo boog ooo
oooo oooob oo0o 0o boo ooo oo
ug boog boog boooo.

MZuet M5

00000 OO0O0O0d(intravascular ultrasound
IVUS)O 000 000 000 000 000 00
0 0000 0000 000 000 0000 000
0000 OO0 000 0000 000 0000 O
00 0000, 0 000 000 00 0000 00
000 000 000 OO0 000 00 0OO0(se-
verity)DO 000 000 000. 0000 00O
000 OO0 00 000 0000 000 00 00
00 000 0000 00 000 000 000 00
0 000 0000 O0. Noble 00 75%000 O
0 0000 000 00 000 0000 00 000
00 00000 STO 000 lactate 00O O OO
0000 00000, Raizner 00 Falicov 00
000 0000 0000 thalium 0OO0OO0OO
000 000 00O000. 0 00000 15000
000000 000 0000 O O 120(80%)00
00 OO0 000 D0O0O0. Feldman 0290 000 O
00 000 00000 000 00 000 00 00
00, 000 000 00 000 000 00 000
0000 OO0 000 0000 000 000 00
00 000 O 000 OO0 0000 000 000
000 0o o000 00 000 0000 O
0 0000 0000 000 0000 00 0000
0000 000 0 0 000 000.00 000 O
0 00 000 00 0000 O 0000 00 00
0000 00000 000 0000 00000
00. 0000, 00 000 0000 000 00
0000 000 00 000 00000 00 O
000 0000.*2%% pichard 02?0 0000
000 0000 00000 000 0000 00
0 000 STO 000 000000, 00000 O
000 000000 OO OO0 great cardiac vein
0 000 00 000 00000. 000 Ge O
0 IVUSO 00000 0000 000 0000 00
0 000 00 000 000 000 00 00 000
0 000,00 000 000 000 peak velocityd

O Oooo g

823



000 OO0 000 00 00 000 00 0000
000 DO0O00. 0 0000 0000 00 1400
00 O 120(86%)00 OO0 OO0 0000 000
00 000 0000 000.000000 000 00
Risse 00 000 000O0(406.6 ym)DO0 O
00 0O0(e6.3um00 0 0000 000 000,
Polacek 0¥0 000 ODOOOO OO0 OO0 OO O
000 00 00 000 00000 00000 000
00 00000 OO0 O00(sclerotic plagues)D
000 O 000 O 000 0DO0000. 00 000
000 000D 000 Boucek 020 glycosami—
noglycand **So,0 0000 0OOOD 0OOOO0 O
00 0DO00OO0OD0 000 000 00000 000 O
0000 0000 000 000.0000 00 00
0 000000 thiouracilD 00 0000 0000
0 000000 000 00,22 0000 00000
0 D000 000000, 00000 00000 O
00 00 000 000 000 0000 00 000
00. 00, 00000 0DO000 000 0000 O
00 00.2% g goooo 000000 0000
0000 DOOD ergonovine OO0 OO0 OO 10O
0 0000, 000 Kodama 00 000 aceth—
yicholine 00000 OO0 OO0 00000 OO
0 0000 000000 D00 200 0000O0.
00000 000 000 00 0000 000 00
0 000 OO0 000 0O OO0 000 000 00
0 000 000 000 000 00 000 0000
000 0000, 000 000 000 00 000
00 00,00 000 00 0000 00, 0000,
00000 00 00 00 OO0 000 0000 00
0 ooOo.

AMH oo I FT

000 0000 0000 000 00 000 00
0 00O0,0 DODOO 400 0000 OO0 OO0
000 600 OOOOO O0OOO0 0000 00 O
00 DO00.00 00 00000 Klamer 000
Julliere 0°P0 OO0 O0OOOO 0OOOOO OO
00 0000 0000 0000 0000. 00 O
00000 OO0 000 4000 0000 000 O
0000 OO0 000 2000. 00 00 0000

824

000000 000 000 000 00 0000 O
0goP®2%) nop poooo 000 000
00000 OO0 0000 000 000 00 0 0
00 0000 0DODO03® 0 0 000 oooo
00 00 OO0 000 000, 00 00 00 O
00 00000 Do0O0 003 000, 0oooo
0 000 00000 000 O QU 000000 O
000,00 00 Morales 0%°0 300 00 00O
00 D00 0000 0000 OO0 0000 000
0 000 00 000 0000 00 00 QOO O
000 0000 000.0 00000 400 000
00 00 0O 3000 00000 0000 0000
0000 10000 00000 0000 00000
00000 0000. 000 0000 00000 O
0 00 00 0000 00000 Vassan 0% pol—
acek 0®0 OO0 OO0 OOOOO OO, 00 OO
00 000 000 0000 00 000.000 O
0 00000 000 00 0O 000 0000 000
00 0000 000 0 00 000 0000 000
0 0000 0000 OO0 00.0 00000 170
0 0000000 O 80(47.7%)00 0000 OO
00 0000, thallium 0000000 OO0 OO
(80%) ODO. 0ODO, Greenspan 020 OO0
00 7000 000 exercise thallium—201 scan(]
0 OO0 000 00000 00 0000 000 O
0 0O.

000000 OO0 0000 00 00
000 000 0 000000 00000 000 O
0O00. 1shimori 000 Falicov 0?0 OO0 O
00000 0000 OO0 000 0000 0000
00 OO0 OO0 0000 O 000 0000 O O
0000 000000 000000 00 0000
00 00000 000 000 000.0000 00
0 OO0 0000 000 000 00 000 000
000 000 00000 000 000 000. O
00000 00000 Juliere 030 80 00O
00 000000 00 000 0000 00 000
000 00 00 000 00000 000. Kramer
00 8100 50 00OO0OOO0 0000000 O

Korean Circulation J 2000,30(7):819-826



00 000 0O 00 0000 0000 0000 00
00000 00 00 0000 000 00 00 00
000 0O00. 0000 00 0000 000 OO0
00000 000 0000 0000 OO0
0 0000 000 200 000 000 0000 O
000 00 OD0O00OO0 00 00 000 000.0
00 DODOO0OD 0000 00 0000 0000 O
000000 00000000 000 00000 O
0 000 0O000.99% ggog oooooo
(cardiopulmonary bypass) OO 0O0O0O OO OO
00 00 000 oooooo ooo.®

o Ok
i =

AT

0000 000 0000 00 000 000,00
000, 00 00 000 00000 000 O 00
0 000 0000 0000 O0.

CR-

199600 1000 19990 3000 0000 OO0
000 00 00 0000 0000 00 00 4,694
00 000 00000 0000, 000 0000 O
00,000 00 00,000 00,0000 000
0 Thallium SPECT 0O 00, 00000 OO0 OO
00, 000000 00 00000,

4 1

000 0000 0000 O 46940 O 4500
0.95%0000, 0000 00 000 48+ 11.000
00 00 300, OO0 15000 OO0 00 20100
0.0000 000 00000 00@70, 37.7%)0
000(120, 266%) 00 0000, 170(37.7%)00
00000000 0000 O 0 80(47.7%)00 00
0 000000, 150(33.3%)00 Thallium SPECTO
0000 O O 120(80%)00 00 00 000 OO
0. 0000 00 00 000 000 000 000
000 360(80%)0 OO0 OOOO, 50(11.1%)0
0 000 000 00 000 00000. 00000
0 00000 0000 0000 000000 260
(57.7%), 000000 230(51.1%), 000 000
90(200%)00 000000, 00 000 000
000 300(66.7%), O 0O 000 110 (24.4%),

0 00 000 20(4.4%)000. 400 (88.8%)0 0
00 14+ 1100@0004000)0 0000000
00 0O 0O 270(67.7%)000 00000 0000
00, 50(125%)000 0000 000 00000,
50(125%)000 000 00, 30(7.5%)000 O
00 000 0oooao.

z2 E:

0000 000 0000 000 095%00, 00
000000 00 000 0000 000 000 O
000 OO0 0000 0000 000 0000 00
0 000 000 00000,

ZAM CojDDo00- DDODO0oO0.

REFERENCES

1) Jeong MH, Park SJ, Kim SG, Jo JG, Park JC, Kang JC,
Park OK. A4 case of myocardial bridge in the left circulflex
artery. Korean Circulation J 1987:17:571-6.

2) Park MC, Go DH, Chun SJ, park JH, Lim JW. 4 case of
myocardial bridge in the left anterior descending srtery.
Kor J Int Med 1992;42:108-12.

3) Lee KB, Kang DS, Kim JT, Sung SD. Non-Q wave myo-
cardial infarction with coronary artery myocardial bridge.
Korean Circulation 1994,24:910-15.

4) Kim DI, Kim DS, Lee KS. 2 cases non-Q wave myocar-
dial infarction with coronary artery myocardial bridge.
Korean Circulation 1997:27:449-55.

5) Ferreira AG, Trotter SE, Konig B, Decourt LV, Fox K,
Oslen EJ. Myocardial bridges: Morphological and funct-
ional aspect. Br Heart J 1991,66:364-7.

6) Hansen BF. Myocardial covering on epicardial coronary
arteries. Prevalence, localization and significance. Scand
J Thorac cardiovasc Surg 1982;16:151-5.

7) Ishii T, Hosoda Y, Osaka T, Imai T, Shimada H, Takami
A, Yamada H. The significance of myocardial bridge upon
atherosclerosis in the left anterior descending coronary
artery. J Pathology 1986,148:279-91.

8) Polacek P, Klarove H. Relation of myocardial bridges
and loops on the coronary arteries to coronary occlusions.
Am Heart J 1961,61:44-52.

9) Edwards JC, Burncides C, Swarm RL, Lansing Al. Ath-
erosclerosis in the intramural and extramural positions
of coronary arteries in the human heart. Circulation 1956;
13:235-41.

10) Noble J, Bourassa MG, Petitclerc R, Dyrda I. Myocardial
bridging and milking effect of the left anterior descending
coronary artery: Normal variant or obstruction? Am J
Cardiol 1976,37:993-9.

1) Ishimori T, Raizner AE, Chahine RA, Awdhi M, Luchi
RJ. Myocardial bridges in man' Clinical correlations and
angiographic accentuation with nitroglycerin. Cathet Ca-
rdiovasc Diagn 1977,3°59-65.

12) Angelini P, Trivellato M, Donis J & Leachman RD. My-
ocardial bridges: A review. Progress in Cardiovascular

825



13)

14)

15)

16)

17)

18)

19)

20)

21)

2)

23)

24)

25)

26)

27)

28)

29)

Disease. 1983:24:75-88.

Kramer JR, Kitazume H, proudfit WL, Sones FM. Clin-
ical significance of isolated coronary bridges: Benign
and frequent condition involving the left anterior descen-
ding artery. Am Heart J 1979:43:1086-102.

Irivin RG. The angiographic prevalence of isolated myo-
cardial bridging in man. Chest 1982;81:198.

Brugada P, Bar FWHM, de Zwaan C, Roy D, Green M,
Wellens HJJ. “Saw-fish” systolic narrowing of the left an-
terior descending coronary artery. An angiographic sign of
hypertrophic cardiomyopathy. Circulation 1982;66:800-3.
Kitazume H, Kramer JR, Klauthamer D, Tobgi SE, Pro-
udfit WL, Sones FM. Myocardial bridges in obstructive
hypertrophic cardiomyopathy. Am Heart J 1983;106:113-5.
Ge J, Erbel R, Rupprecht HJ, koch L, Kearney P. Comp-
arison of Intravascular ulatrasound and angiography in
the assessment of myocardial bridging. Circulation 1994;
89:1725-32.

Raizner AE, Ishimori T, Verani MS, et al. Surgical relief
of myocardial ischemia due to myocardial bridges (abstr).
Am J Cardiol 1980;45:417.

Falicov RE, Smith SC, Trakler RT, Nijensohn EM. Nitr-
oglycerin induced myocardial ischemia in patients with
myocardial bridges (abstr) Clin Res 1980;28:167A.
Feldman R, Nichols WW, Pepine CJ, Conti CR. Hemo-
dynamic significance of the length of a coronary artery
narrowing. Am J Cardiol 1978:41:865-71.

Iversen S, Hake U, Mayer E, Erbel R, Diefenbach C,
Oelert H. Surgical treatment of myocardial bridging cau-
sing coronary artery obstruction. Scand J Thor Cardiov-
asc Surg 1992;26:107-11.

Hill RC, Chitwood WR, Bashore TM, et al. Coronary

flow and regional function before and after supraarterial

myotomy for myocardial bridging. Ann Thorac Surg 1981
31:176-81.

Betetti RB, Oleveira J. Myocardial bridging of a coronary
artery - a not so benign anomaly[letter]. Chest 1989;95:706.
Pichard AD, Casanegra P, Marchant E, Rodrigez JA. Abno-
rmal regional myocardial flow in myocardial bridging of
the left anterior descending coronary artery. Am J Cardiol
1981:47:978-82.

Risse M, Weiler G. Die koronare Muskelbruecke and ihre
Beziehungen zu lokaler Koronarklerose, regionler Myoka-
rdischaemie und koronarspasmus: Ein morphometrische
studie. Z Kardiol 1985;74:700-5.

Boucek RJ, Kitazume H, Oroudfit WL, Sones FM. Vari-
ations in 35S0 4 incorporation into glycosaminoglycan
along canine coronary arteries. Circ Res 1976,39:828.
Polacek P, Zechmeister A. The occurrence and significa-
nce of myocardial bridges and loops on the coronary art-
eries. Monograph 36, Opuscula Cariologica;1968.
Feldman AM, Baughman KL. Myocardial infarction as-
sociated with a myocardial bridge. Am Heart J 1986
111:784-7.

Endo M, Lee YM, hayashi H, Wada J. Angiographic ev-

826

30)

31)

3)

33)

34)

35)

36)

37)

38)

39)

41)

42)

13)

44)

idence of myocardial squeezing accompanying tachyarr-
hythmia as a possible cause of myocardial infarction.
Chest 1978,73:431-33.

Kodama K, Morika N, Hara Y, Shigematsu Y, Hamada
M, Hiwada K. Coronary vasospasm at the site of myoca-
rdial bridge. Angiology 1998;49:659-63.

Julliere Y, Berder V, Suty-selton C, Buffet P, Danchin N,
Cherrier F. Isolated myocardial bridges with angiograp-
hic milking of the left anterior descending coronary art-
ery! A long term follow-up study. Am Heart J 1995;129:
663-5.

Bashour TT, Espinosa E, Blumenthal J, Wong T, Mason
DT. Myocardial infarction caused by coronary artery
myocardial bridge. Am Heart J 19977133 :473-7.

Winter RJ, Kok WEM, Piek J. Coronary atherosclerosis
within a myocardial bridge, not a benign condition. Heart
1998:80:91-3.

Agirbasli M, Hillegass WB, Champman GD, Brott BC.
Stent procedure complicated by thrombus formation distal
to the lesion within a muscle bridge. Cathet Cardiovasc
Diagn 1998:43:73-6.

Tacheuchi M, Himeno E. Coronary angioplasty of a sev-
ere coronary stenosis at the site of a myocardial bridge.
Cathet Cardiovasc Diagn 1997;41:416-20.

Dulk KD, Brugada P, Braat S, Heddle B, Wellens H.
Mpyocardial bridging as a cause of paroxysmal atriovent-
ricular block. J Am Coll Cardiol 1983:1:965-9.

Morales AR, Romanelli R, Boucek RJ. The mural left
anterior descending coronary artery, strenuous exercise
and sudden death. Circulation 1980;62:230-7.

Vassan RS, Bahl VK, Rajani M. Myocardial infarction
caused by coronary artery myocardial bridge. Int J Ca-
rdiol 1989;25:240-1.

Greenspan M, Iskandrian AS, Catherwood E, Kimbris
D, Bemis CE, Segal BL. Myocardial bridging of left ant-
erior descending artery: Evaluation using exercise thall-
uim-201 myocardial scintigrapy. Cathet Cardiovasc Di-
agn 1980:6:173-80.

Falicov E, Amith SC, Trackler RT, Nijensohn EM. Nitr-
oglycerin induced myocardial ischemia in patients with
myocardial bridges. Clin Res 1980:28:167A.

Stables RH, Knight CT, Mcneil SG, Sigwart U. Coronary
stenting in the management of myocardial ischemia caused
muscle bridging. Br Heart J 1995,74:90-2.

Betriu A, Tabau J, Sanz g, Magrina J, Navaro-Lopez F.
Relief of angina by periarterial muscle resection of myoc-
ardial bridges. Am Heart J 1980,100:223-6.

Grondin P, Bourassa MG, Noble J, Petitelere R Dydra 1.
Successful course after supraarterial myotomy for myoc-
ardial bridging and milking effect of the left anterior des-
cending artery. Ann Thorac Surg 1977,24:422-29.

KIM JH, CHOI SY, YOO YS, LEE GS, YOON GC,
PARK CG. Supra-arterial myotomy without cardiopulm-
onary bypass for myocardial bridging- one case report.
Korean J Thorac Cardiovasc Surg 1999,;32:181-4.

Korean Circulation J 2000,30(7):819-826



