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Abstract- Myocardial bridging with systolic compression of the left anterior descending coronary
artery (LAD) may be associated with myocardial ischemia. In symptomatic myocardial bridging
unresponsive to medical treatment, surgical unroofing of the left LAD can be performed. Little
information is available about the long-term prognosis of patients with this coronary anomaly after the
surgical unroofing, so we decided to evaluate the result of this operation. A total of 26 patients
underwent surgical unroofing of myocardial bridging. Patients had a myocardial bridge of at least 3 cm
in length in the middle of LAD and with more than 70% compression during systole. Unroofing was
performed with cardiopulmonary bypass in 16 and with off pump technique in 10 patients. In 6 patients
repeat angiographies for control of myotomy were done. In one of them a nonsignificant 20%
narrowing was seen. Postoperative scintigraphic and angiographic studies demonstrated restoration of
coronary flow and myocardial perfusion without residual myocardial bridges under beta-stimulation in
24 patients. Two patients had residual narrowing. With off pump technique, 1 patient had perforation of
the right ventricle and 1 patient underwent reoperation because of incomplete unroofing during the first
operation. None of the patients with cardiopulmonary bypass technique had residual chest pain or other
complications. Surgical unroofing of myocardial bridging with the aid of cardiopulmonary bypass is a
safe and easy procedure with low operative risk and with excellent functional results.
© 2007 Tehran University of Medical Sciences. All rights reserved.
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INTRODUCTION
Myocardial bridging defined as the transmural
course of a major epicardial coronary artery, is a
relatively common finding in angiographic results
with a reported incidence of 0.5–35% of cases. In
autopsy studies single or multiple myocardial
bridging are even more frequently reported, up to
75% of cases (1). The incidence of myocardial
bridging differs in different countries and is higher in
Taiwanese and Japanese population (2-4). First
mentioned by Reyman in 1737, bridging is
considered a normal variant of coronary arteries. It
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involves different length of the coronary arteries and
various depths in myocardial wall.
Although myocardial bridges are asymptomatic
in most patients, it can causes systolic compression
of the arteries and has been associated with
myocardial
ischemia,
stunning,
ventricular
tachycardia, conduction disturbances, myocardial
infarction, heart failure and sudden death (2, 3).
Surgical myotomy was first reported by Binet et
al. in 1975 but little information is available about
the long-term prognosis of patients with this
coronary anomaly after the surgical unroofing. The
purpose of this study was to evaluate the result of
surgical treatment of myocardial bridging with off
pump and on pump method. We have treated
myocardial bridges, which caused severe stenosis in
left anterior descending (LAD) artery together with
myocardial ischemia with surgical unroofing of
LAD.
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MATERIALS AND METHODS
In this non randomized prospective study performed
from 1999-2004 in Shahid Madani Heart Center,
Tabriz University of Medical Science, 26 patients
with symptomatic muscle bridging unresponsive to
medical treatment were evaluated. We obtained
informed written consent from all patients.
All of the patients had muscle bridges more than
3 cm in length in the middle of LAD. Preoperative
patients’ characteristics are shown in Table 1. All of
the patients after complete evaluation with coronary
angiography and echocardiography were operated
with midsternotomy, and after evaluating the LAD,
unroofing of LAD was done, 16 patients underwent
this procedure with the aid of cardiopulmonary
bypass (CPB), with pump time of average 38.8 ± 4.3
minutes and clamp time of average 23.2 ± 1.6
minutes. With a Potts scissors the muscle bridge
overlying the LAD was divided. During division of
the muscle cardioplegia was infused slowly to
prevent LAD rupture and having a clean field during
division of the bridging. Then the epicardial edges
were sutured to control the bleeding points. Ten
patients were operated with off pump technique and
bridges were cut with surgical blade. With this
technique we could not see the surgical filed clearly.
In 2 patients with a significant atherosclerotic lesion
proximal to the bridging, in addition to muscle
bridging unroofing, internal mammary artery graft to
LAD was done. About 1 week post operatively in 6
patients repeat angiography was done to evaluate the
result of surgical unroofing (Fig. 1). After
discharging the patients they were fallowed with
ETT, echocardiography and scintigraphic studies.
Data obtained were analyzed with Student’s t
test, using SPSS 10 software.
Table 1. Pre operative patients’ characteristics
Patients’ characteristic
No of patients
26
Sex, M/F (number)
16/10
Muscle bridge length (cm)
>3
Systolic compression (percent)
> 70
Acute myocardial infarction
2 (7.69)*
Acute dissection of LAD
1 (3.84)*
Ejection fraction (mean ± SD)
52.4 ± 6.6
*Number (percent).
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Fig. 1. LAD lumen during diastole (A). Typical systolic
compression, arrow shows severe stenosis of the mid LAD
(B).

RESULTS
All patients had muscle bridges on LAD, 2 patients
had associated coronary artery disease proximal to
LAD bridging, in addition to muscle bridging, 1
patient with spontaneous dissection proximal to the
muscle bridge who developed unstable angina, and 2
patients had acute myocardial infarction. The mean
age of the patients was 45.8 ± 6.3 years range from
31- 63, there were 16 males and 10 females. In
angiography muscle bridges were in the middle third
of LAD and with more than 70% compression
during systole. Patient’s ejection fractions (EF) were
in the range of 40-60%, with a mean of 52.4 ± 6.6.
During the operation pump times were 33-42
minutes average (38.8 ± 4.3), and clamp times were
21-36 minutes average (23.2 ± 1.6). In 1 patient right
ventricle was perforated during the operation that
was sutured. 1 patient had post operative bleeding
which was reoperated and bleeding controlled.
One week after the operation in 3 patients with
off pump method repeat angiography was done and
in one of them non significant 20% systolic
compression was present. But in 3 patients with CPB
method operation, angiography revealed no residual
narrowing. As shown in Table 2, in 1 patient with
off pump method chest pain did not improve post
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Table 2. Operative results after unroofing of LAD artery*
Patients with
All

symptoms

patients

improvement

With CPB

16 (61.53)

16 (100%)

Without CPB

10 (38.46)

9 (90%)
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Type of operation

*Data are given as number (percent).
Abbreviation: LAD, left anterior descending; CPB, cardiopulmonary
bypass.

operatively and repeat angiography showed residual
narrowing which was reoperated with the aid of
cardiopulmonary bypass and patient’s symptoms
improved.
In follow up of the patients during these five
years with resting ECGs, ETT, echocardiography
and scintigraphic studies, no abnormal finding were
reported and did not show any specific signs of
ischemia, conduction disturbances, or arrhythmias.
In follow up patients did not have chest pain and had
their normal physical activity.

DISCUSSION
It is hypothesized that myocardial bridges may
predispose to vasospasm and limit the patient
physical activity (5). Myocardial bridging in severe
form produces a turbulent flow and damages the
endothelium of the vessel and tends to promote or
accelerate the atherosclerosis of the vessels proximal
to it, so we think that we can prevent this process
with unroofing the vessel (6). Myocardial bridging
continues to be a subject of debate and new advances
are being constantly reviewed. Fundamental issue of
whether myocardial bridge unroofing or stent
implantation can improve the patients who do not
respond to medical therapy are evaluated, however
there are only few case reports of unroofing of
myocardial bridging with improvement of
symptoms, and no systemic long term follow-up of
these patient has yet been reported. In a review of 25
patients with stent implantation, in 7 weeks 46% of
the patient required revisualization as a result of in
stent stenosis or periprocedural complication (7). In
another study in 11 patients with stent implantation
46% developed restenosis (8).
Stent deployment needs high insufflation’s
pressure and should be under intravascular

ultrasound control and may cause intimal
proliferation and restenosis. Coronary stent
implantation may impair septal branches and angina
may remain after stent implantation (9, 10). The
incidence of stent thrombosis after sirolimus-eluting
stent implantation was approximately 1%, which is
within the expected range of bare metal stents. The
discontinuation of antiplatelet therapy was strongly
associated with the development of stent thrombosis
in this patient population (11). Despite favorable
immediate results, stent implantation in myocardial
bridges has a higher in-stent restenosis rate
compared to stenting in de novo atherosclerotic
lesions (12).
Surgical myotomy in patients with muscle
bridging and deep coronary artery has the risk of
ventricular rupture, aneurysm and post operative
bleeding (13, 14).
In our study, in 1 patient during the operation
right ventricular rupture was sutured, and 1 patient
developed post operative bleeding that was
reoprated. In the follow up with echocardiography
no aneurysm formation was seen in the ventricles.
Mean age of the patients was (45.8±6.3) years range
from 31- 63, that is consistent with other studies.
Patient’s ejection fractions (EF) were decreased due
to stunning or fibrosis possibly because of delay in
operation. In follow up, patients gained their full
physical activity and their symptoms resolved.
2 patients referred because of acute myocardial
infarction. It is hypothesized that myocardial bridges
in patients with a recent myocardial infarction may
predispose to vasospasm; therefore, testing for
vasospasm in patients with otherwise normal
coronary angiograms is suggested. 1 patient had
coronary artery dissection proximal to the bridging
and 2 patients had coronary atherosclerosis proximal
to the bridging which is due to turbulent flow in this
area. We recommend that surgery be done prior to
these complications with the aid of cardiopulmonary
bypass (CPB). In our series 16 patients were
operated with CPB and without any complication or
mortality. Only 1 patient with off pump method of
operation had residual stenosis that underwent
reoperation. Case reports from other centers with off
pump method of operation, good results had been
obtained (15, 16). In follow up of these patients there
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was no mortality, no recurrence of symptoms and no
other complications. There was 100% cure rate with
CPB method of operation. With regard to restenosis
and septal branch occlusion and difficulty in stent
implantation and lack of experience of cardiologists
in this center to implant the stent under intravascular
ultrasound, our data suggest that unroofing of
myocardial bridging with the aid of cardiopulmonary
bypass is a safe, easy, low risk and effective
procedure to treat symptomatic myocardial bridging
unresponsive to medical therapy. This technique is
extremely simple, eliminates the need of long life
drug therapy and restores patient’s full physical
activity. We recommend that this procedure be
performed routinely in patients unresponsive to
medical therapy in other heart centers in Iran.
1- In symptomatic muscle bridges unresponsive
to medical treatment muscle bridges unroofing is a
safe and easy procedure that convert the turbulent
flow to linear flow, so preventing the endothelial
damage.
2- Use of cardiopulmonary bypass in this
procedure creates a clean operative field that results
in lower post operative complication.
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