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Abstract
Objective: Coronary slow flow (CSF) is known as a form or early stage of common atherosclerotic disease.

Myocardial perfusion scintigraphy (MPS) is a valuable technique in the diagnosis of coronary artery disease and
prediction of prognosis. The aim of this study was to investigate the relationship between the myocardial defect score
and ischaemia in patients with CSF.

Methods: A total of 168 patients who applied with the complaint of angina pectoris and underwent SPECT as a non-
invasive test followed by coronary angiography were included in this retrospective study. 9 patient was excluded from
the study for various reasons. The study population comprised determined with CSF and no obstructive stricture in the
coronary arteries and with normal flow. The mean age of the patients was 56+12 years. The scores obtained from
Quantitative Perfusion SPECT (QPS) and Quantitative Gated SPECT (QGS) software were used in the myocardial
perfusion evaluation. The TIMI frame counts were compared with the myocardial defect and ischaemia scores. The
TIMI frame count method was used in the determination of CSF.

Results: In patients with slow flow in the circumflex (Cx) coronary artery, the stress total perfusion defect Cx (sTPD-
Cx) was found to be 0.1 (range, 0.0-1.3), and in those with normal flow, it was 0.0 (range, 0.0-0.28) (p=0.002). The
stress score Cx (sscore-Cx) was found to be 1.0 (range, 0.0-3.0) in patients with slow flow and 0.0 (range, 0.0-2.0) in
those with normal flow (p=0.031). A linear correlation was determined between the Cx TIMI frame count and the
STPD-Cx and sscore-Cx values (r=0.207, p=0.009; r=0.159, p=0.045). No relationship was found between slow flow
and the defect and ischemia scores in other myocardial regions.

Conclusion: In patients with slow flow in the Cx coronary artery, the sSTPD-Cx and the sscore-Cx values were found
to be significantly high. Although at a weak level, a linear correlation was found between the Cx TIMI frame count
and the sTPD-Cx and the sscore-Cx values
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INTRODUCTION

It is a common clinical problem to explain
the cause of chest pain in patients with anginal
complaints suggestive of myocardial ischemia
and with normal coronary arteries on
angiography. Some patients with chest pain
and myocardial ischemia detected by
noninvasive testing but with normal coronary
anatomy have been termed 'cardiac syndrome
X' (2).

In 1972, despite normal coronary anatomy,
it was noticed for the first time that the
contrast medium progressed slowly in the
coronary arteries, and this situation was named
as coronary slow flow. Although many studies
have been conducted on the etiological factors
that may cause slow coronary flow, this issue
has not yet been fully elucidated (2).

Although the pathophysiological cause of
coronary slow flow (CSF) is not exactly
known, previous studies have shown that
microvascular dysfunction, endothelial and
vasomotor dysfunction and occlusive disease
could be underlying causes (3-6). Recent
studies have determined intimal thickening in
coronary arteries, widespread calcification and
atheroma plaques not creating lumen
irregularity in a significant proportion of CSF
patients (7-9). Based on this information, it
would be more accurate to evaluate CSF as
another type of coronary artery disease (CAD)
rather than the previous evaluation as a

subgroup of cardiac syndrome X. (10).

The aim of this study was to investigate the
relationship between coronary slow flow and
myocardial

ischaemia by retrospectively

evaluating the TIMI (Thrombolysis In
Myocardial Infarction) frame count and
myocardial perfusion scintigraphy results.

METHODS

In this retrospective study, the TIMI frame
counts were calculated for patients who
presented with anginal complaints and were
applied with SPECT and then coronary
angiography. The TIMI frame counts,
calculated separately for LAD, Cx, and RCA,
were determined using the scintigraphic
method for the perfusion defects and
ischaemia scores corresponding to these
vascular beds. A total of 159 patients were
included in the study, comprising determined
with CSF on angiography and normal coronary
arteries, and with normal flow. Patients were
excluded from the study if they had
hypertension, left ventricle hypertrophy,
diabetes mellitus, connective tissue disease,
arrhythmia, sick sinus syndrome, or congenital
or acquired valve disease.

Access to the coronary arteries was
obtained with 7F sheath cannulation of the
right femoral artery with the Judkins
technique, and selective coronary angiography
was performed with a G2100 device (*make
and model**). The TIMI frame count (TFC)
method was used to determine a CSF pattern

(9). The normal frame counts corrected for
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coronary artery length required for filling the
coronary arteries were accepted as 36.2+2.6
for LAD, 22.2+4.1 for Cx, and 20.4+3.0 for
RCA and values above these were evaluated as
CSF.

ECG Gated Myocardial Perfusion SPECT
Imaging was applied as stress-rest imaging
with a myocardial perfusion scintigraphy
single day protocol. The images were taken 30
mins after completing the Efor test and at 45-
60 mins after finishing the infusion in the
pharmacological stress test. The images were
obtained with a single-head gamma camera
(Siemens E. CAM) synchronised with ECG.
The Gated
Computed Tomography (SPECT) images were

Single  Positron  Emission
taken using a general purpose parallel hole
collimator with a 64 x 64 imaging matrix, 180°
circular orbit and 6-angle sampling. Processing
of the images was performed on a Siemens e.
soft computer system using QGS software
(Cedar’s Sinai, ENTEGRA View Workstation
Medical

Following reconstruction with the filtered back

Version 2: Siemens System).
projection method by the software, short axis,

vertical, and long axis cross-sectional
myocardial perfusion images and functional
gated images were formed (Figure 1).

The ischaemia and defect scores were
obtained separately by totalling the scores of
the segments corresponding to the vascular
beds of LAD, Cx, and RCA (Table 1). The

scores in the segments shown with 1-2-3-7-8-

13-14-19-20 for LAD, the scores in the
segments 5-6-11-12-17-18 for Cx, and the
scores in the segments 4-9-10-15-16 for RCA
were totalled and the stress scores (sscore-
LAD, sscore-Cx, sscore-RCA) and rest scores
(rscore-LAD, rscore-Cx, rscore-RCA) were
formed.

The ischaemia score was calculated by
subtracting the rest score from the stress score,
and a score of >2 was accepted as significant

in respect of myocardial ischaemia.

PN WA ONES
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Figure 1. The scores in the segments and axial images

The total perfusion defect (TPD) was
automatically calculated in the Cedars-Sinai QPS

software using the following formula:

a<A  p<P
TPD=100x Y > score (a,p) / 4AP
a=0 p=0

a, p; Radial coordinates on the polar map
A, P; Maximum sample count in each dimension
Score (a, p); Pixel score on the polar map (11).

Statistical Analysis

Statistical analyses were conducted with
SPSS for Windows version 19.0 software
(IBM SPSS Inc, Chicago, IL, USA). The
Shapiro Wilk test was employed to assess the
normal distribution of data. Numerical
variables with normal distribution were

presented as mean + standard deviation, while




Mid Blac Sea J Health Sci 2023;9(1):1-13

those without normal distribution were
expressed as median (interquartile range)
values. Categorical variables were stated as
number (n) and percentage (%). Comparison
of two-sample numerical variables was
conducted using the Mann—Whitney U test.
The relation between the variables was
analyzed through Spearman's rank correlation
analysis. The Pearson Chi-square test was also
used to compare categorical variables. A two-
tailed p value of <0.05 was considered
statistically significant.
RESULTS

Evaluation was made of a total of 168
patients, comprising 113 (67.3%) females and
55 (32.7%) males, with a mean age of 56+12
years.

Table 1. Baseline Characteristics of Patients with
determined with CSF and no obstructive stricture in the
coronary arteries and with normal flow

Characteristics n (%)
Age (years) 56+ 12
Cender (Female/Male) 113/55 (67.3%)
Weight (Kg) 86.2+9.3
Height (cm) 1743 +£11.2
BMI (kg/m2) 2837+ 7.6

In the LAD, normal flow was determined in
81% (129) and CSF in 19% (30), in the Cx
normal flow was determined in 42% (68) and
CSF in 58% (91), and in the RCA normal flow
was determined in 49% (78) and CSF in 51%
(Figure 2).

No significant correlation was found between
the LAD frame count and the sSTPD-LAD, sscore-

LAD, iscore-LAD (p=0.249). A weak positive
linear correlation was found between the Cx TIMI

frame count and the sTPD-Cx and sscore-Cx (r=
0.207 p= 0.009; r= 0.159 p= 0.045, respectively).
No significant correlation was determined between
the Cx TIMI frame count and the iscore-Cx
(p=0.505). No
determined between the RCA frame count and the
STPD-RCA, sscore-RCA, iscore-RCA (p>0.05 for
all). A weak positive correlation was determined
between sESV and RCA-TFC (r=0.204, p=0.028)
(Tablel).

significant  correlation  was
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Figure 2. Graphic representation of the distribution of normal
flow and slow flow of the coronary arteries.

The stress score of >4 was considered
significant for myocardial perfusion defect and
in the comparison of the normal flow groups
with the slow flow groups for each vessel
(LAD, Cx, RCA), no statistically significant
difference was determined (p>0.05 for all)
(Table 2).

The ischaemia score of >2 was considered
significant for ischaemia and in the
comparison of the normal flow groups with the
slow flow groups for each vessel (LAD, Cx,
RCA), no statistically significant difference

was found (p>0.05 for all) (Table 3).
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Table 2. Correlations between the parameters related to LAD, Cx and RCA TIMI Frame Counts

LAD-TFC Cx-TFC RCA-TFC
r p r p r p
STPD-LAD 0.093 0.249 sTPD-Cx 0.207 0.009 SsTPD-RCA 0.041 0.605
fTPD-LAD 0.056 0.488 fTPD-Cx 0.015 0.850 fTPD-RCA 0.002 0.981
sscore-LAD 0.026 0.744 sscore-Cx 0.159 0.045 sscore-RCA 0.08 0.316
iscore-LAD -0.039 0.631 iscore-Cx 0.053 0.505 iscore-RCA 0.073 0.358
sEF -0.011 0.911 sEF -0.055 0.559 sEF -0.156 0.094
sESV 0.037 0.693 sESV 0.041 0.665 sESV 0.204 0.028
sEDV 0.111 0.242 sEDV 0.04 0.671 sEDV 0.179 0.055

Cx, circumflex coronary artery; Cx-TFC, Cx TIMI frame count; sEF, post exercise left ventricle ejection fraction; SEDV, stress left ventricle diastolic
end volume; sESV, stress left ventricle systolic end volume, fTPD- Cx, difference between total perfusion defect and Cx; fTPD- LAD, difference
between total perfusion defect and LAD; fTPD-RCA, difference between total perfusion defect and RCA; iscore-Cx, ischaemia score Cx; iscore-LAD;
ischaemia score LAD; iscore-RCA, ischaemia score RCA; LAD, left anterior descending coronary artery; LAD-TFC, LAD TIMI frame count; RCA,
right coronary artery; RCA-TFC, RCA TIMI frame count; sscore-Cx, stress score Cx; sscore-LAD, stress score LAD; sscore-RCA, stress score RCA;
SsTPD-Cx, stress total perfusion defect-Cx; sTPD-LAD, stress total perfusion defect-LAD; sTPD-RCA, stress total perfusion defect-RCA; TFC, TIMI
frame count; TIMI, thrombolysis in myocardial infarction.

Table 3. Comparison of the stress scores according to the flow characteristics of LAD, Cx and RCA

LAD p
Normal Flow Slow Flow
<4 Count 82 (65%) 17 (56%)
sscore-LAD >4 Count 45 (35%) 13 (44%)
Total Count 127 (100%) 30 (100%) p=0.42
CX
Normal Flow Slow Flow
ssCOre-Cx <4 Count 63 (92.6%) 77 (84.6%)
>4 Count 5 (7.4%) 14 (15.4%)
Total Count 68 (100%) 91 (100%) P=0.122
RCA
Normal Flow Slow Flow
] <4 Count 72 (92.3%) 73 (90.1%)
sscore-RCA >4 Count 6 (7.7%) 8 (9.9%)
Total Count 78 (100,0%) 81 (100.0%) P=0.627
Cx, circumflex coronary artery; LAD, left anterior descending coronary artery; RCA, right coronary artery;
sscore-Cx, stress score Cx; sscore-LAD, stress score LAD; sscore-RCA, stress score RCA.
Table 4. Compargigsison of the ischaemia scores according to the flow characteristics of LAD, Cx, and RCA
LAD p
Normal Flow Slow Flow
iscore-LAD <2 Count 49 (38%) 19 (63%)
>2 Count 78 (62%) 11 (37%)
Total Count 127 (100%) 30 (100%) P=0.014
Cx
Normal Flow Slow Flow
. <2 Count 61 (89.7%) 75 (82.4%)
iscore-Cx
>2 Count 7 (10.3%) 16 (17.6%)
Total Count 68 (100,0%) 91 (100.0%) P=0.196
RCA
Normal Flow Slow Flow
. <2 Count 69 (88.5%) 68 (84.0%)
iscore-RCA
>2 Count 9 (11.5%) 13 (16.0%)
Total Count 78 (100.0%) 81 (100.0%) P=0.410

Cx, circumflex coronary artery; iscore-Cx, ischaemia score Cx; iscore-LAD, ischaemia score LAD; iscore-RCA, ischaemia score RCA; LAD, left
anterior descending coronary artery; RCA, right coronary artery.
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Table 5. Comparison of the

parameters of the groups with normal flow and slow flow in LAD

LAD-Normal Flow (N=127) LAD-Slow Flow (N=30) p
STPD-LAD 3.0 (1.6-5.0) 2.85 (1.220-5.95) 0.909
fTPD-LAD 1.9 (0.3-3.4) 1.15 (0.0-4.55) 0.688
Sscore-LAD 3.0 (1.0-4.0) 3.0 (0.0-5.0) 0.751
iscore-LAD 2.0 (0.0-3.0) 1.0 (0.0-3.25) 0.225
SEF 67.0 (57.0-78.0) 62.0 (52.75-74.25) 0.255
SESV 21.5 (13.0-34.75) 27.0 (16.5-40.75) 0.167
SEDV 66.0 (53.25-80.75) 79.0 (61.75-96.5) 0.066

fTPD- LAD, difference between total perfusion defect and LAD; iscore-LAD, ischaemia score LAD; sEF, post exercise left ventricle ejection fraction;
SEDV, stress left ventricle diastolic end volume; SESV, stress left ventricle systolic end volume; sscore-LAD, stress score LAD; sTPD-LAD, stress

total perfusion defect-LAD.

Table 6. Comparison of the parameters of the groups with normal flow and slow flow in RCA

RCA-Normal Flow (N=78) RCA-Slow Flow (N=81) p
sTPD-RCA 0.1(0.0-0.85) 0.0(0.0-1.4) 0.901
fTPD-RCA 0.0(0.0-0.5) 0.0(0.0-0.5) 0.960
sscore-RCA 0.0(0.0-2.0) 0.0(0.0-3.0) 0.965
iscore-RCA 0.0(0.0-1.0 0.0(0.0-2.0) 0.657
StEF 70.0(57.5-79.0) 64.0(54.0-77.0) 0.109
StESV 20.0(11.5-28.5) 25.0(14.0-40.0) 0.058
StEDV 66.0(52.5-79.0) 70.0(57.0-89.0) 0.106

fTPD-RCA, difference between total perfusion defect and RCA,; iscore-RCA, ischaemia score RCA; sEF, post exercise left ventricle ejection fraction;
SEDV, stress left ventricle diastolic end volume; SESV, stress left ventricle systolic end volume; sscore-RCA, stress score RCA; sSTPD-RCA, stress

total perfusion defect-RCA.

Table 7. Comparison of the parameters of the groups with normal flow and slow flow in Cx

RCA-Normal Flow (N=78) RCA-Slow Flow (N=81) p
sTPD-Cx 0.0(0.0-0.28) 0.1(0.0-1.3) 0.002*
fTPD-Cx 0.0(0.0-0.1) 0.0(0.0-0.4) 0.186
sscore-Cx 0.0 (0.0-2.0) 1.0(0.0-3.0) 0.031*
iscore-Cx 0.0(0.0-1.0) 0.0(0.0-2.0) 0.177
StEF 67.0(55.5-78.0) 66.0(56.0-77.0) 0.780
StESV 22.0(13.5-34.5) 23.0(13.0-38.0) 0.984
StEDV 0.0(0.0-0.28) 0.1(0.0-1.3) 0.002*

Cx, circumflex coronary artery; sEF, post exercise left ventricle ejection fraction; sEDV, stress left ventricle diastolic end volume; sESV, stress left
ventricle systolic end volume; fTPD- Cx, difference between total perfusion defect and Cx;

No statistically significant difference was
found between the LAD and RCA normal flow
and slow flow groups in respect of the median
values of the sTPD, sscore and iscore (Tables
4, 5). The sTPD and sscore median values of
the patients with slow flow in Cx were found
to be significantly higher than those of the
patients with normal flow in Cx (p=0.002,
p=0.031). No

difference was found between the Cx normal

statistically  significant

flow and slow flow groups in respect of the
median iscore value (p=0.177) (Table 6,7).

DISCUSSION

Recent studies have shown that CSF is a
type of coronary artery disease and could be
associated with increased mortality (14-16).
Although the etiopathogenesis of CSF has not
been fully determined, the clinical and
pathological characteristics have been defined
(17). Clinical presentation may sometimes be
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in the form of angina occurring with effort but
is more often in the form of angina at rest.
Patients may sometimes present with clinical
acute coronary syndrome requiring admission
to the coronary intensive care unit (18, 19). In
patients with stable angina, coronary
ischaemia can be shown with the exercise
stress test or myocardial perfusion
scintigraphy (20). There is no visible
atherosclerotic lesion on coronary
angiography, but invasive studies have shown
that resting coronary artery resistance is
abnormally high in these patients, consistent
with delayed opaque transition (8). IVUS
studies in recent years have shown that the
coronary arteries are not normal in these
patients, and there are  widespread

atherosclerotic changes and widespread
calcifications (7, 8).

In a study by Yaymaci et al, (21) in which
cardiac ischaemia was created with atrial
pacing in patients with CSF, using as measures
the lactate production and the difference in
coronary arteriovenous oxygen content, which
are measures of metabolic ischaemia, it was
reported that although anginal complaints were
seen in the majority of patients with atrial
pacing, metabolic ischaemia was determined
in only 17%. In 83.4% (n:5) of the patients
determined with metabolic ischaemia, a
perfusion defect was found on myocardial
perfusion scintigraphy (MPS), anatomically

consistent with the wvessel determined with

CSF. Consequently, it was emphasized that
anginal complaints in patients determined with
CSF did not originate from myocardial
ischaemia. However, as the number of patients
determined with ischaemia on MPS was
extremely low in that study, the relationship
between myocardial ischaemia or defect and
CSF was not directly examined. In the current
study with a larger patient population, the
myocardial ischaemia/defect scores were
compared with the CSF data with quantitative
measurements. In contrast to the previous
study, only the sTPD-Cx and sscore-Cx were
found to be significantly high in the patients
with slow flow in the Cx coronary artery.
These differences between CSF patients could
be due to changes in the coronary flow
reserve, which is itself a marker of
microvascular function (22).
Cesar et al. (23)

relationship between CSF and hemodynamic

investigated the

factors, and reported that of 17 patients with
CSF, perfusion defect was observed in 13
(76%) patients on exercise thallium-201 MPS.
In the same study, when coronary blood flow
was evaluated according to heart rate, 74
patients were included with heart disease and
normal  coronary  blood flow. The
hemodynamic factors of the patients with CSF
were found to be normal at a significant rate
compared to the group with heart disease and
normal coronary blood flow. Therefore, it was

concluded that there was no correlation
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between hemodynamic factors and the
detection of CSF in patients thought to have
ischaemia on MPS.

In another study, Demirkol et al. (24)
examined 60 patients determined with CSF
and 50 subjects with normal coronary flow
with technetium 99m-MIBI SPECT imaging
given at rest and in stress condition. Ischaemia
was determined on MPS in 17 (28.3%) of the
patients with CSF, and no significant
correlation was determined between CSF
patients with and without ischaemia in respect
of TIMI frame count. MPS was then applied
with dipyridamole to the patients with CSF
and perfusion was seen to be corrected in all
17. As a result, it was emphasized that CSF in
vessels with a diameter of <200um was
associated with pathology, and it was reported
that no significant correlation was found
between coronary blood flow rate and
ischaemia

Dagdelen et al. (25) investigated whether
there was any relationship between TIMI
frame count and myocardial ischaemia with
intracoronary ultrasound and MPS. The study
included 24 patients determined with CSF and
13 with normal coronary flow. The patients
were examined in 3 groups as CSF patients
with ischaemia on MPS, CSF patients with no
ischaemia on MPS and subjects with no
ischaemia and normal coronary flow. The
study results showed reduced coronary lumen

change in cases with CSF, but no difference

was found between the CSF patients with and
without ischaemia. As a result of the study,
there was reported to be no correlation
between flow change and coronary area of
ischaemia in those with CSF, the basic
pathology was at the microvascular level, and
the disruption in microvascular circulation was
thought to lead to ischaemia. In the same
study, no significant difference  was
determined between the two groups of CSF
patients with and without ischaemia in respect
of TIMI frame count. Similarly, in the current
study, no significant correlation was
determined between TIMI frame counts and
ischaemia scores. In the previously mentioned
study, only a regional comparison for LAD
was made, whereas in the current study,
comparisons were made by matching the
scores of the regions fed by the related vessels
with  coronary flow rate. Thus, the
confounding effect on the results of defect and
ischaemia scores originating from other
regions was avoided. Demirkol et al. (24) only
compared the relationship between the
presence of ischaemia and slow flow. Using
quantitative score values together with the
presence of ischaemia in the current study, it
was attempted to apply a more objective
evaluation. In the study by Dagdelen et al, by
IVUS evaluation of IMA phasic changes, a
different perspective was examined and while
the results supported a relationship between

atherosclerosis and slow flow, no correlation
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was determined between ischaemia and slow
flow. In the current study, no significant
correlation was determined between CSF and
the TMI frame counts and ischaemia scores.
Mangieri et al. (26)
of 056 mg/kg

administered
intracoronary  infusions
dipyridamole and 100 pg nitroglycerine to
patients determined with CSF, and reported
that while nitroglycerine had no significant
effect on TIMI frame count, dipyridamole
resulted in a significant decrease (5). Such a
result may have been due to dipyridamole
having a dilation effect on vessels smaller than
200um, rather than nitroglycerine having no
effect on coronary arteries larger than 200um,
and this supports the view that the event is at
the microvascular level.

Von Lierde et al. (27) measured the
coronary flow reserve in a CSF patient with
intracoronary Doppler ultrasound and despite
very evident CSF, the coronary flow reserve
was seen to be within normal limits. This was
thought to be a result of epicardial coronary
disease such as coronary ectasia, and not to
originate from the microvascular system.
Using fractional flow reserve (FFR) and
IVUS, Pekdemir et al. investigated the
relationship between CSF and epicardial
resistance in a study of 19 patients. A
significant negative correlation was found
between TIMI frame count and FFR in CSF
patients, and although there was a reduction in
FFR in the epicardial coronary arteries of CSF

patients, with IVUS in the same coronary
artery, there was determined to be an increase
in intimal thickness and massive calcification
extending longitudinally along epicardial
coronary arteries. Consequently, this was
attributed to an increase in resistance in
epicardial coronary arteries associated with
diffuse atherosclerosis (8). In another 1VUS
study by Cin et al. to investigate epicardial
coronary artery pathology in CSF patients,
similar to the previous study, coronary
angiography demonstrated widespread intimal
thickening, widespread calcifications along the
vessel wall and atheroma plaque not causing
luminal irregularity. Flow rate was measured
along the coronary vessels and there was
determined to be a pressure gradient between
the proximal and distal segments. It was
concluded that the abnormal flow pattern
observed in CSF could be a form or early stage
of common atherosclerotic disease involving
both the microvascular system and the
epicardial coronary arteries (9).

De Bruyne et al. (28) reported that in
normal coronary arteries, the gradient between
distal and proximal coronary arteries was no
more than 1 mmHg, and although there was no
significant obstructive lesion, the gradient
between the distal and proximal coronary
arteries was determined to be >10mmHg, and
this increase in epicardial resistance was
associated with diffuse atherosclerotic disease.

In addition, previous autopsy studies have




Mid Blac Sea J Health Sci 2023;9(1):1-13

often shown the combination of small vessel
disease and epicardial coronary involvement
(29, 30). This has been supported in several
IVUS with  the

observation of the presence of diffuse

studies angiographic

atherosclerotic disease such as intimal
thickening and reduced distensibility in normal
(31, 32).
pathologies have been evaluated in these
IVUS method, which is

accepted as advanced technology. In addition

coronary arteries Intravascular

studies with the

to the pathologies evaluated anatomically

within ~ the  vessels, evaluation  with
scintigraphy of the functional response of the
be

contribution to these studies.

myocardial wall can considered a

There were some limitations to this study,
primarily the relatively small study population.
Studies with larger patient populations would
provide higher statistical power. Another basic
limitation was the observational nature of the
which  did the

determination effect

study, not allow for

of cause and

relationships. Intravascular ultrasonography
(IVUS) was not performed to determine the
atherosclerotic changes in the coronary arteries
of the patients, and therefore, diffuse CAD
combination could not be determined as the
gold standard in patients with CSF. Finally,
the microvascular perfusion phenomenon was
examined using the TIMI frame count method
to angiographically determine the filling of

epicardial coronary arteries with contrast

material. This method is relatively operator-

dependent. Therefore, although the

angiographic contrast material was
administered manually, great care was taken to
provide a fixed injection speed.
CONCLUSION
When all
consideration, it seems to be insufficient to
hold

regardless

these data are taken into

only  microvascular  dysfunction,

of

responsible  for

epicardial  involvement,
of the

etiopathogenesis of CSF. The results of this

the explanation

study demonstrated that although weak, a

significant  correlation was  determined
between slow flow in the Cx coronary artery
and the sTPD-Cx and sscore-Cx values
reflecting the stress perfusion defect, but no
significant relationships were found for LAD
and RCA. As advanced technology methods
such as IVUS were not available in the
hospital for this study, it was not possible to
the
reflection of anatomic impairments determined

with IVUS in CSF.

evaluate on scintigraphy functional
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