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Abstract
The variability in clinical presentation and clinical course of patients with myocardial bridges (MB) hinders their management. Therefore, we assessed the correlation 
between the clinical profile of three patients and their coronarography data, coronary computerized tomography and the hemodynamic analysis of intracoronary 
pressure indexes measured with pressure wire. We studied validated indexes of coronary physiology; the resting distal coronary to aortic pressure ratio (Pd/Pa), 
Fractional Flow Reserve (FFR) and Diastolic Pressure Ratio (DPR). In addition, we propose specific systolic dynamic coronary compression (DCC) severity indexes 
in patients with MB; maximum percentage fall in systolic pressure at the end of systole (Δp/Pa%) and FFR/DPR ratio, among others. Cases 1 and 2 were mild (both 
with or without betablocker treatment) and similar among them (no anatomic or angiographic differences). However, they do manifest normal overall or mildly 
impacted translesional pressure ratios without a clear diastolic compromise.  Case 3 had severe MB, which suggested that severe clinical presentation is associated 
with longer and deeper MB and more tortuosity, as well as greater systolic and diastolic angiographic DCC with intracoronary nitroglycerine (NTGic). Case 3 also 
showed lower basal values of conventional coronary physiology indexes that further worsened with NTGic and hyperemia with adenosine, consistent with greater 
DCC. Whilst treatment with betablockers is beneficial in all cases, there may be a greater response in patients with more dynamic systolic compromise (greater Δp/
Pa%, lower FFR/DPR ratio in hyperemia) in the intracoronary hemodynamic study. We believe the proposed ratios could help to identify patients who will present 
more severe angina, a higher number of events, and who will benefit most from intense beta-blocker treatment. So, in patients with MB, a complete anatomical and 
functional evaluation, including specific physiological indexes, would probably be recommended to predict their clinical course and guide treatment strategies.
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Introduction
Myocardial bridging (MB) is a frequently congenital variant in 

which a portion of an epicardial coronary artery (most commonly the 
middle segment of the left anterior descending [LAD] artery) adopts 
an intramuscular course [1]. Its clinical relevance varies from frequent 
asymptomatic cases, coronariography and coronary computerized 
tomography findings [2,3] to patients with refractory angina, acute 
myocardial infarction or sudden death [4]. The variability in clinical 
course and treatment decisions are related to differences in anatomy 
(depth, length or tortuosity), degree and duration of milking effect 
(constriction of the artery during systole) and abnormalities in the 
remaining vessels (proximal associated atherosclerosis, vasospasm, etc). 

Current treatment depends on the degree of ischemia according to 
the classification proposed by Schwarz et al [5]: Type A are symptomatic 
patients with incidental findings on angiography, who require no 
treatment while there are no signs of ischemia; Type B are those with 
objective signs, with angina and positive ischemia test, in these cases, 
pharmacological treatment is warranted; and Type C patients are 
those with or without signs and who present altered intracoronary 
hemodynamics and may require revascularization if symptoms become 
refractory. However, variability continues to cause controversy over its 
management. The strategy in asymptomatic patients or those with class 
1-2 angina is conservative. Nevertheless, treatment decision is harder 
in symptomatic patients when outcomes are not always favorable, 
especially in those who are candidates for stent revascularization [6] or 

surgery [7]. In this regard, stent implantation is related to perforation 
during the stent deployment [8], fracture [9] or thrombosis [10,11] 
and also with repetitive stenosis [12]. In these patients the correlation 
between anatomic and hemodynamic parameters has not been 
analyzed, though it would help in management decision. 

Coronary invasive functional assessment by fractional flow reserve 
(FFR) analysis is useful in fixed atherosclerotic lesions [13]. However, 
systolic compression can generate a normal or negative systolic 
pressure gradient across the MB, with higher distal pressure causing 
flow reversal observed by intracoronary Doppler. This phenomenon 
can be exacerbated with intracoronary nitroglycerine (NTGic). This 
negative systolic pressure gradient would underestimate the functional 
impact of MB stenosis on FFR [14]. To avoid this systolic artifact, some 
authors have analyzed diastolic flow reserve indexes such as diastolic 
FFR or instantaneous wave-free ratio (iFR) [15-17].

The ideal provocative stimuli to confirm the hemodynamic relevance 
of MB have not been clearly defined either. Coronary vasodilators may 
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also unmask or exacerbate the severity of the milking effect [18,19]. 
FFR in MB has been performed by dobutamine stimulation or even 
an association with adenosine to cause maximum vasodilatation to 
analyze diastolic FFR (less artifact due to ischemia over-estimation in 
MB patients) [16]. However, these studies were performed in patients 
to whom ischemia was revealed, and not in asymptomatic or negative 
test patients (majority of MB patients), in which dobutamine may over-
estimate the MB-related ischemia. 

To avoid estimation errors of full-cycle coronary pressure indexes 
that analyze averaged values, we propose adding a morphological 
analysis of the pressure curves when dealing with functional stenosis that 
change during the cardiac cycle. For this reason, a deep intracoronary 
hemodynamic analysis specifically aimed at patients with MB was 
performed. In addition, to complete cardiac cycle indexes (distal 
coronary pressure to aortic pressure ratio [Pd/Pa] and FFR), we analyzed 
the instantaneous distal/proximal pressure ratios at the end of systole and 
systole-diastole ratios aimed at assessing systolic compression by MB. 

Our main objective was to better understand the mechanisms that 
explain the clinical situation and evolution in patients with MB. To this 
end, we studied the correlation between angiographic, functional and 
coronary computerized tomography (cCT) data in three patients with 
MB in LAD artery and their different clinical profiles. Finally, since 
no pressure indexes that can analyze dynamic MB stenosis have been 
studied so far, we propose specific indexes.

Methods
Patient Inclusion: Three patients were selected. These had suspected 

or confirmed myocardial ischemia with different clinical profiles and 
were referred for coronarography. The existence of MB was considered 
evident when a dynamic systolic milking effect (≥50% systolic diameter 
stenosis not detected or less evident in diastole) was present at coronary 
angiography after intracoronary nitrates administration. Angina 
severity was assessed using the Canadian Cardiovascular Society (CCS) 
angina classification system [20].

Angiographic Assessment and Quantitative Coronary 
Angiography: The presence of the MB in the anterior descending artery 

was confirmed in no less than two angiographic projections separated 
by at least 25 degrees. The diagnosis and angiographic analysis were 
separately performed by two expert interventional cardiologists. 
Assessment of coronary lesions by quantitative coronary angiography 
analysis (QCA) was automatically performed with dedicated software 
(Coronary Quantification Package, Philips Medical System) with a 
temporal resolution of 25 images per second, including MB length, 
depth and distance to the ventricle cavity, and temporal analyses (time 
and percentage duration of the systolic compression). 

Pressure wire - Physiological Assessment: Physiological 
Assessment was performed after angiographic diagnosis, using the 
intracoronary pressure wire (PW) OptoWire (Opsens Medical) with a 
second-generation fiber optic sensor FidelaTM. 

Whole cycle indexes were calculated by performing ratios on 
coronary pressure measurement; from the mean coronary pressure 
measured distal to the stenosis (Pd) to aortic pressure (Pa) [21], during 
resting (Pd/Pa) [22], and hyperemic FFR [21] states. The diastolic 
pressure ratio (DPR) index was also calculated from each individual 
waveform as an average Pd/Pa over the entire period of diastole over 
five consecutive cardiac cycles as previously described [23-25], using 
software provided by OpSens.

Pressure curves were recorded and indexes calculated basally (resulting 
indexes: Pd/Pa resting and DPR resting), after infusion of 200 µg NTGic 
(resulting indexes: Pd/Pa 90 seconds after NTGic and DPR 90 seconds after 
NTGic), and after maximum hyperemia caused by intracoronary adenosine 
300 µg + 200 µg NTGic (resulting indexes: FFR and DPR during hyperemia 
[DPRh]) to analyze the hemodynamic effect of vasodilator drugs. 

To date, no pressure indicators have been studied that can analyze 
dynamic stenosis due to MB. We propose specific indexes in patients 
with MB: maximum percentage fall in systolic pressure at the end of 
systole (Δp/Pa%, where Δp is the difference between Pa minus Pd), 
calculated to assess the dynamic systolic compromise by milking effect; 
FFR/DPR, since FFR is a complete cycle index that encompasses the 
dynamic and static components, while DPR is mainly influenced by 
fixed stenosis (a lower ratio is indicative of a greater systolic drop in 

Case 1 Case 2 Case 3
Gender Male Male Male
Age, years 47 62 78
Concomitant disease
   Hypertension Yes No Yes
   Diabetes Mellitus 2 No No No
   Dyslipidemia Yes No Yes
Smoking habits No No No
Symptoms duration, time 0 6 months 15 years
Previous angioplasty No No Yes
Beta-blocker treatment No Bisoprolol 2.5 mg Bisoprolol 2.5 mg
Angina CCS Classification 0 2 3-4

Clinical presentation Unstable angina
(isolated angina) Stable angina Unstable angina

(Progression every 2 months)
Ischemic changes (ST-T) No No Transient
Exercise test No ischemia Ischemia ST 1mm Ischemia ST 2.5 mm
Left ventricular ejection fraction 67% 63% 74%
Segmental alterations of contractility No No No
Schwarz Classification Type A Type B Type C
Hemodynamic coronary study complications No No No
Cardiac events No No Coronary bypass

Table 1. Patients’ characteristics at baseline

CCS: Canadian Cardiovascular Society
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Case 1 Case 2 Case 3
MB length (DCC segment in mm) 37 28 61
Maximal DCC (%QCA) resting 34% 39% 72%
Maximal systolic DCC (%QCA) resting 34% 39% 25%
Maximal DCC (%QCA) with NTGic 75% 78% 90%
DCC duration (ms) 400 467 Whole cycle
Heart rate (bpm ECG signal) 48 53 62
Percentage duration of systolic compression (%) 32% 41% 100%
Stenosis at the end of diastole (%) 0 0 57%
MB tortuosity (kinking) No No Severe

Table 2. Angiographic findings

bpm: beats per minute; DCC: Dynamic coronary compression; ECG: Electrocardiography; 
MB: Intramyocardial bridge; ms: milliseconds; NTGic: Intracoronary nitroglycerine; QCA: 
Coronary angiography analysis

Case 1 Case 2 Case 3
Resting
Pd/Pa 0.93 0.91 0.84
DPR 0.93 0.87 0.79
NTGic (90 seconds after administration)
Pd/Pa 0.90 0.89 0.75
DPR 0.90 0.85 0.84
Maximum hyperemia (NTGic + intracoronary adenosine)
FFR 0.82 0.84 0.66
DPRh 0.81 0.83 0.79
Systolic compression indexes
Resting Δp/Pa% 17% 21% 20%
Δp/Pa% 90 seconds after NTGic 24% 27% 37%
Δp/Pa% 90 change after NTGic 7% 6% 17%
Δp/Pa% during hyperemia 31% 23% 40%
(Pd/Pa)/DPR resting ratio 1.00 1.05 1.06
(Pd/Pa)/DPR NTGic ratio 1.00 1.05 0.89
FFR/DPRh ratio 1.00 1.01 0.84
Global dynamic stenosis indexes (dynamic and static)
[Δp/Pa]/FFR ratio 0.38 0.27 0.61
[Δp/Pa]/DPRh 0.38 0.28 0.51

Table 3. Hemodynamic intracoronary pressure wire findings

Δp/Pa%: maximum percentage fall in pressure at the end of systole; FFR: Fractional 
flow reserve; DPR: Diastolic pressure ratio; DPRh: DPR during hyperemia; NTGic: 
intracoronary nitroglycerine; Pd/Pa: Ratio of distal to the stenosis pressure (Pd) and aortic 
pressure (Pa)

Case 1 Case 2 Case 3
Length (mm) 23.4 21.5 56.5
Maximum epicardial depth (mm) 0.8 1.0 4.1
Right ventricle distance (mm) 1.4 3.2 1.2

Table 4. Anatomic findings on coronary computerized tomography

coronary pressure, suggesting a greater systolic dynamic coronary 
compression [DCC]) and [Δp/Pa]/FFR and [Δp/Pa]/DPR during 
hyperemia as global indexes of maximum coronary pressure drop 
caused by dynamic and static coronary stenosis per MB. 

The fixed stenosis component was assessed with indexes of 
complete cycle (Pd/Pa and FFR) or complete diastole (diastolic pressure 
ratio, DPR) validated in this type of stenosis, with known cut-off points 
[26-29].

Coronary CT (cCT): The anatomical features were analyzed by 
means of cCT angiogram with helicoidal 80 multidetector CT (MDCT) 
technology PUREViSION Aquilion PRIME (Toshiba Medical Systems). 
The MB length, maximum depth, and proximity to the right ventricle 
cavity were measured.

Case studies and Results
The baseline characteristics have been described in (Table 1). For all 

cases, coronarography, pressure wire and computed tomography results 
are shown (Table 2, 3, 4). Coronary angiographies, aortic and coronary 
CT images are also shown (Figure 1, 2, 3). 

CASE 1 (Type A): An asymptomatic 47-year-old man was admitted 
after an isolated episode of typical chest pain, without electrocardiogram 
changes or raised troponin I (TrI). The stress test was negative both 
clinically and electrically (ST segment was -0.6 mm). Given the study 
findings regarding pressure wire, discharge was decided without 
treatment. The patient remained symptom-free at six months. 

CASE 2 (Type B): A 62-year-old man with typical angina of grade 
2 CCS on moderate effort for the last six months and positive stress test 
(with ST segment -1.3 mm). Treatment was commenced with low dose 
bisoprolol (2.5 mg/day) and the patient became asymptomatic. After 
the study, discharge was decided continuing the same treatment. The 
patient was asymptomatic at six months. 

CASE 3 (Type C):  A 78-year-old man treated with a stent in the 
right coronary artery due to unstable angina with positive stress test 
in 2011. MB was observed in the long segment of the proximal LAD 
artery. The patient was admitted several times because of unstable 
angina in 2017 and 2018. There were no coronarography changes (MB 
remained) and vasospasm in the right coronary artery was observed. 
The patient continued treatment with nitrates and diltiacem. Due to 
mixed angina episodes, the man visited the emergency service several 
times. Treatment was switched to low dose bisoprolol (2.5 mg/day). The 
patient was admitted after two months with multiple episodes of grade 
3-4 typical mixed angina (rest/effort) with temporary ST depression, 
normal levels of TrI (1.2 ng/dL) and positive stress test. Another 

coronarography was recommended because of refractory angina, 
which revealed similar MB in the LAD. Despite clinical refractoriness 
the patient was deemed a poor candidate for angioplasty given the 
cCT findings (risk of rupture at the right ventricle). A coronary bypass 
to the LAD artery was finally performed. The patient is currently 
asymptomatic.

Summary of Results
Coronary Angiography and cCT Findings: Oligosymptomatic 

patients without treatment (case 1) or with betablocker treatment (case 
2) revealed shorter lengths of MB on angiography than case 3 with 
refractory angina (Figure 1). Angiography also showed an inferior 
degree of systolic dynamic compression in cases 1 and 2 (34-39% 
basally compared to 72% in case 3). However, after NTGic, systolic 
dynamic compression was similar in all three cases (Figure 2). 

In cases 1 and 2, the duration of absolute and relative DCC was 
shorter, mainly systolic. Nevertheless, for case 3, with a longer MB 
length (61 mm), the milking effect remained until the end of diastole 
(whole cycle) producing a compressive stenosis of greater severity 
(which resembled a fixed stenosis) (Table 2). In these severe cases, 
intracoronary imaging was important to identify other factors such as 
coronary spasm, endothelial dysfunction, and atherosclerotic disease 
that could explain the greater symptomatology of patient 3. In addition, 
case 3 presented marked distal kinking as it abruptly penetrated the 
interventricular sulcus, further increasing the resistance to flow. cCT 
confirmed greater length and depth of the MB in case 3 with a course 
very close to the right ventricle (Figure 3). 
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was evident in case 3 (Δp/Pa% NTGic 37 % and Δp/Pa% hyperemia 
40%) (Table 3) who presented greater severity of angina and dynamic 
stenosis in angiography. Likewise, the ratio [Pd/Pa]/DPR was similar in 
the three patients at baseline (1.00-1.06), decreasing more with NTGic 
in case 3 (17%). The FFR/DPRh was lower in case 3 (0.84) compared to 
cases 1 and 2 (1.00 and 1.01, respectively). Finally, the [Δp/Pa]/FFR and 
[Δp/Pa]/DPRh ratios were less than 0.4 in cases 1 and 2 compared to 
0.61 and 0.51 in case 3, respectively (Table 3). 

Discussion of Results 
The clinical impact of MB is highly variable for two reasons: 

differences in terms of the anatomic characteristics and the dynamic 
nature of the systolic (and at times diastolic) compromise of coronary 
flow. The detailed analysis of our patients enabled us to understand this 
variability when correlating the anatomic and functional information. 

Anatomically and angiographically, patient 3 with the longer MB 
was the one to present the worst clinical severity. Additionally, case 
3 presented higher maximum epicardial depth and more tortuosity. 
Studies have directly related length and especially depth with a higher 
degree of DCC and severity of angina [26-28,30-34], which would 
explain the greater symptoms of patient 3. However, no relationship 
with major adverse events has been demonstrated [35].

Angiographic assessment with QCA reveals case 3 has a more 
severe DCC, which behaved like a severe fixed lesion by presenting 
flow limitation throughout the entire cardiac cycle. It can be seen as 
an angiographic stenosis throughout the cardiac cycle, with residual 
stenosis of 57% at the end of diastole and marked separation of systolic 
and diastolic Pa and Pd pressure curves. Meanwhile, in cases 1 and 2 the 
DCC occupied only 32-41% of the cardiac cycle. The duration of DCC 
both in systole and diastole is a main factor causing ischemia. Thus, as 
expected, the longer DCC in case 3 caused a greater deterioration of the 
coronary hemodynamic indexes.

In more refractory patients like case 3, the functional study 
revealed abnormality in the resting non-hyperemic parameters (Pd/Pa 
0.84 and DPR  0.79), which were not so clear in milder patients, like 
cases 1 and 2 with values close to the proposed cut-off points for fixed 
coronary stenosis (0.91 and 0.89). The same is true when NTGic and 
maximum hyperemia (NTGic + intracoronary adenosine) were used. 
Cases 1 and 2 resulted in Pd/Pa and DPR values around or slightly 
lower than the limit of normality (0.89), same for FFR (0.82-0.84), 
whereas results were clearly altered in case 3 (Pd/Pa 0.75 and FFR 0.66). 
Therefore, all the indicators of coronary physiology (complete cycle Pd/
Pa and FFR or diastolic DPR) differentiated both patient profiles. In the 
most symptomatic cases, MB behaved as a mixed type fixed-dynamic 
stenosis in contrast to the dynamic-only behavior of the mildest ones. 
In contrast, the indexes that assessed systolic DCC at rest [Δp/Pa% and 
(Pd/Pa)/DPR] would not differentiate the two profiles (both around 
20% and 1.03, respectively).

The proposed global dynamic coronary stenosis indexes ([Δp/
Pa]/FFR and [Δp/Pa]/DPRh ratios) would be excellent markers of the 
maximum severity of resistance to coronary flow caused by the MB, 
as they encompass the maximum dynamic and fixed components. 
They were clearly superior in patient 3 ([Δp/Pa]/FFR 0.61 and [Δp/
Pa]/DPRh 0.51) compared to patients 1 (0.38 and 0.38, respectively) 
and  2 (0.27 and 0.28), mainly due to lower values of FFR and DPRh in 
patient 3. The value is maximal in hyperemia, when systolic DCC (Δp/
Pa) is higher; and is longer in diastole, with lower FFR or DPR during 
hyperemia. We believe these ratios could help to identify patients who 

Figure 1. Left coronary angiography. Angiographies performed to CASE 1, (upper row, 
right oblique projection 10º /cranial projection 30º), CASE 2 (medium row, right oblique 
projection 15º /cranial projection 30º) and CASE 3 (lower row, right oblique projection 25º 
/cranial projection 10º) for diastole (left) and systole (right). The MB from case 3 presented 
milking effect even at the end of diastole (arrow 1) and kinking in the distal segment during 
systole (arrow 2). Partial coating of MB in case 1 (arrow 3).

Intracoronary Pressure Indexes: Measurement of non-hyperemic 
Pd/Pa and DPR indicator (cut-off points <0.91 and <0.89, respectively) 
with PW presented normal parameters   (0.93) for case 1 and values   in 
the limits of severity (0.91 and 0.87 respectively) for case 2, possibly 
explaining their paucisymptomatic presentation. Indicators measured 
for case 3 were lower (Pd/Pa 0.84, DPR 0.79), possibly justifying the 
patient´s severe angina grade 3-4 CCS. Logically, after NTGic, DCC 
of the MB increased and coronary pressure ratios worsened, with 
greater impact on the Pd/Pa index value (with systolic component) 
compared to DPR. Although, cases 1 and 2 were not markedly modified 
with vasodilator stimuli. After maximal vasodilation by NTGic 
administration and hyperemia after intracoronary adenosine, the FFR 
and DPRh indexes fell in all patients to a similar extent. Although the 
FFR value only reached hemodynamic relevance in case 3 (FFR 0.66), 
being slightly higher than 0.80 in cases 1 and 2 (Table 3).

Regarding dependent Δp/Pa%, there were no significant differences 
at rest among the three cases (17 to 21%) with clear worsening after 
NTGic (with or without intracoronary adenosine). A greater drop 
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Figure 2. Aortic and distal pressure curves in the basal anterior descending artery after NTGic and hyperemia with PW OptoWire and Opsens pressure monitor. CASE 1 (A), CASE 2 (B) 
and CASE 3 (C).  Arrow indicates maximum fall (Δp) in systolic pressure (Figures 2A and 2C). In all cases, the figure shows from top to bottom the resting state, the effect of intracoronary 
nitroglycerin and the data during hyperemia. Aortic pressure (Pa) values are marked in green, pressure distal to the stenosis (Pd) in red, fractional flow reserve (FFR) in yellow and diastolic 
pressure ratio (DPR) in pink.

Figure 3. Coronary CT images. CASE 1 (F1-F2) and CASE 3 (F3-F6). F1. Longitudinal 
section of the tunneled segment in the interventricular septum of the anterior descending 
artery where the radiologist measured the MB length (21.5 mm). F2. Cross section of the 
tunneled segment where the depth (1 mm) and distance to ventricular cavities are measured. 
F3. Longitudinal section of the MB with tunneled segment 56.5 mm deeper proximally 
and closer to RV distally. F4. Transversal and longitudinal sections showing the location 
of the tunneled segment of the MB in the interventricular septum. F5 and F6. Extended 
cross sections of the MB where the maximum depth of 4.1 mm was measured (F5) and the 
minimum distance to the right ventricle of 1.2 mm at distal level where the depth was only 
1 mm (F6). LV: Left Ventricle, IS: Interventricular septum, RV: Right Ventricle, TSMB: 
Tunneled Segment Myocardial Bridge, LAD: Left Arterial Descending.

will present more severe angina, a higher number of events, and who 
will benefit most from intense beta-blocker treatment.

Other authors in the literature performed the functional assessment 
with PW in symptomatic MB patients with stimuli such as dobutamine. 
Most of these studies defend the use of dobutamine over adenosine, 
as it causes more frequently ischemia due to MB, as it provokes, in 
addition to coronary hyperemia, a specific increase in the severity 
of DCC. Dobutamine increases both the dynamic (inotropic effect) 
and fixed components of coronary stenosis (longer duration of DCC 
and shorter duration of diastole) caused by MB [15-16,36-37]. These 
studies also suggest that adenosine increases the rates of systolic and 
global DCC by causing hyperemia, but it does not allow to differentiate 
patients according to their clinical profile. We measured DPRh with 
intracoronary adenosine as an equivalent to the diastolic FFR evaluated 
with intravenous dobutamine as proposed by other authors [16-17,36]. 
However, DPRh with intracoronary adenosine did not reach in our 
patients (case 3 DPRh 0.79) the cut-off point of <0.75 proposed for 
hemodynamic relevance in the literature. 

Although dobutamine together with NTGic would be the ideal 
provocation test in patients with MB, it does not seem necessary in 
asymptomatic patients as it can give a false impression of severity. In 
these mild cases, the alteration caused by MB was only systolic DCC and 
specifically exacerbated by intracoronary vasodilator stimuli (NTGic), 
assessed by angiography or with systolic pressure drop ratios (Δp/Pa). 
On the other side, for patients with severe angina, the results gathered in 
this case series showed that the assessment of MB with NTGic alone or 
with adenosine may be enough to analyze its hemodynamic relevance. 
However, coronary pressure indexes had intermediate values with 
NTGic, hiding the real compromise of the DCC caused by MB in case 
2. This is the case for patients with benign functional and anatomical 
data (but with significant symptoms or discrepancy in the anatomical/
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angiographic/functional information) or in those with beta-blocker 
treatment (as in patient 2). In these particular cases, use of dobutamine 
could be useful to avoid discrepancies. 

Conclusion
In patients with MB the symptoms were related to the anatomical 

and angiographic characteristics, as well as to the functional alterations 
in indexes of coronary physiology, assessed with pressure guide wire 
measurements (especially if coronary vasodilator treatment was 
associated). In this case series, the patient with worse clinical severity had 
greater length and depth of MB, and longer duration of milking effect, 
as well as a greater drop in coronary pressure values Pd/Pa, FFR and 
diastolic DPR. Hemodynamic indexes specifically proposed to describe 
DCC varied according to clinical and angiographic severity. In patients 
with MB, a complete anatomical and functional evaluation, including 
specific physiological parameters, would probably be recommended to 
predict their clinical course and guide treatment strategies. It would be 
advisable to extend these data with larger clinical trials. 
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