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larger compared to an adjacent healthy segment [1]. 
CAE has been observed in around 1% to 5% of the pa-
tients in the coronary angiography units [2]. Up to 
20% of CAE cases are considered congenital, and 10% 
to 20% of CAE are associated with inflammatory di-
seases or might be related to inflammatory activities 
[3]. CAE is generally coexisting with atherosclerotic 
coronary artery disease (CAD) [4], which is the pri-
mary cause of CAE, and it shares similar histopatho-
logical characteristics of low-grade vascular inflam-
mation [5]. A previous study suggested that severe 
inflammation could be involved in the pathogenesis 
of CAE [6]. Also, CAE has some characteristics such as 
impaired coronary flow, delayed coronary filling with 
contrast media, and retention of contrast media wit-
hin dilated coronary segments [7,8]. Isolated diffuse 
CAE may be related to reduced coronary flow reserve 
and myocardial perfusion abnormalities [9,10]. Mo-
reover, thrombus formation with distal embolization 
and vasospasm are the most severe consequence of 
CAE [11].

One important factor associated with Coronary ar-
tery disease (CAD) is platelet activation and increased 
platelet numbers can be a sign of inflammation. Plate-
lets with a large volume have a more thrombotic po-
tential [12] and increased mean platelet volume (MPV) 
is an independent predictor of a massive intracoronary 
thrombus in acute myocardial infarction [13]. Increased 
MPV has a more significant effect on hemostasis, and it 
is metabolically and enzymatically associated with more 
active platelets [12]. MPV, an indicator of platelet re-
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Introduction
Coronary artery ectasia (CAE) is defined as the dia-

meter of the ectatic segment being at least 1.5 times 

Abstract
Background: Atherosclerosis plays an essential role in 
the etiopathogenesis of coronary artery ectasia (CAE). The 
mean platelet volume/platelet count (MPV/PLT) ratio is a 
new biomarker, and increased MPV/PLT ratio was a pre-
dictor of cardiovascular mortality in patients with the acute 
coronary syndrome. We aimed to assess the association 
between the CAE and MPV/PLT ratio.

Material and method: The present study included 50 pa-
tients with CAE and 45 healthy subjects prospectively. The 
CAE was defined as dilation of the coronary artery > 1.5-fold 
the diameter of the adjacent normal coronary vessels The 
severity of isolated CAE was determined according to the 
Markis classification. Information regarding blood tests of 
the patients was obtained during hospitalization.

Results: MPV/PLT ratio was significantly higher in patients 
with CAE than in those with normal coronary artery. There 
was no significant difference between the CAE types re-
garding MPV/PLT ratio. There was a positive and significant 
correlation between the CAE and MPV/PLT ratio (r = 0.364, 
p = 0.001).

Conclusion: MPV/PLT ratio is significantly higher in pa-
tients with isolated CAE when compared to controls with 
normal coronary artery. MPV/PLT ratio is significantly cor-
related with the presence of CAE.
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saminase > 2 the upper limit of normal, respectively), 
a known malignancy, acute or chronic infection, inf-
lammatory diseases, thrombocytopenia, hemolytic 
failure, autoimmune or neoplastic disease, and any 
medication that might interfere with measurement 
of MPV/PLT ratio.

The indication for coronary angiography was the 
presence of typical angina or positive or equivocal 
results of treadmill exercise or myocardial single pho-
ton emission computed tomography for myocardial 
ischemia in both the groups. All patients underwent 
elective coronary artery angiography using Siemens 
Axiom Artis DFC (Siemens Medical Solutions, Erlan-
gen, Germany). Coronary angiograms were perfor-
med via a femoral approach by using the Judkins 
technique without the use of nitroglycerin. İohexol 
(Omnipaque) was used as a contrast agent during co-
ronary angiography. Angiograms were recorded on 
DICOM digital media (Siemens Medical Solutions, Er-
langen, Germany; 25 frames/ms) and were reviewed 
by two interventional cardiologists who were unawa-
re of the clinical information. The CAE was defined as 
dilation of the coronary artery > 1.5-fold the diame-
ter of the adjacent normal coronary vessels [17]. The 
CAE classification, previously described by Markis, et 
al. was used [4]. A normal segment was defined as a 
coronary artery segment without ectasia or stenosis. 
If there was no identifiable adjacent normal segment, 
the mean diameter of the corresponding coronary 
segment in the control group used as normal values. 
Absence of any atherosclerotic plaques was regarded 
as a normal coronary artery.

Before coronary angiography, blood samples were 
taken after 20 minutes of supine rest and the fol-
lowing fasting for 12 hours from all patients for labo-
ratory analysis in standard tubes containing ethyle-
nediaminetetraacetate acid (EDTA). We analyzed the 
blood samples of all the groups using an automatic 
blood counter immediately. Urea, creatinine, serum 
sodium, potassium, TC, HDL, LDL, and triglyceride 
levels were determined. Hematological parameters, 
including hemoglobin (HB), white blood cell (WBC) 
count, platelet count, and MPV, were analyzed by LH 
780 analyzer (Beckman Coulter Inc, Miami, Florida). 
MPV/PLT ratio was calculated as the ratio of the MPV 
to the platelet count. The study was conducted by the 
Helsinki Declaration, and the local ethics committee 
approved the protocol. All patients and control indi-
viduals gave informed consent.

Statistical Analyze
Data were analyzed with SPSS software version 

20.0 for Windows (SPSS Inc, Chicago, Illinois). The 
Kolmogorov-Smirnov test was used to verify that 
continuous variables were normally distributed. Nor-
mally distributed variables were expressed as mean ± 
standard deviation (SD). The categorical variables are 

activity, is increased in atherosclerotic heart diseases, 
especially in myocardial infarction [14]. The platelet 
counts and MPV might be a link in the pathophysiology 
of diseases predispose to inflammation. The mean pla-
telet volume/platelet count (MPV/PLT) ratio is a new bi-
omarker and increased MPV/PLT ratio was a better pre-
dictor of long-term CV mortality in non-STEMI (NSTEMI) 
patients than MPV and platelet alone [15]. This study 
aimed to investigate a relatively inexpensive and easily 
available inflammatory marker, which is MPV/PLT, in 
patients with CAE.

Materials and Methods
A total of 95 patients were included in this study 

after the local Ethics Committee of our hospital ap-
proved the study protocol. We prospectively analy-
zed the electronic patient data recording system of 
our hospital for the patients between March 2018 
and May 2019. A total of 95 patients were included in 
the study, including 50 patients with isolated CAE and 
45 with normal coronary artery. Patients with isola-
ted CAE had non-obstructive epicardial lesions < 20%.

All the groups were evaluated by physical examina-
tion and underwent transthoracic echocardiography for 
analysis of structural heart disease. Patients’ laboratory 
and clinical characteristics were accessed through medi-
cal records. Clinical information included data on syste-
mic hypertension (HTN), diabetes mellitus (DM), dyslipi-
demia, smoking, and previous history of CAD. Diabetes 
was based on a fasting blood sugar level ≥ 126 mg/dL 
or use of an anti-diabetes medication. Hypertension 
was reported for systolic blood pressure ≥ 140 mmHg, 
diastolic blood pressure ≥ 90 mmHg or use of antihyper-
tensive agents. Hyperlipidemia was reported for total 
cholesterol (TC) ≥ 200 mg/dL, low-density lipoprotein 
(LDL) level ≥ 130 mg/dL or use of cholesterol-lowering 
medication. Smoking included active or previous (> 10 
pack-years) tobacco use. A positive family history of 
CAD was based on evidence such as a history of acute 
coronary syndromes in first-degree relatives before 60 
years of age. Body mass index (BMI) was calculated by 
dividing weight in kg by height in m2 (kg/m2). 12-lead 
electrocardiography (ECG) was recorded, and transt-
horacic echocardiography study was performed with a 
3.5-MHz transducer to all patients (Vivid 3; GE Medical 
System, Horten, Norway). The left ventricular ejection 
fraction (LVEF) was measured according to Simpson’s 
method [16].

Exclusion criteria were uncontrolled hypertension, 
anemia, uncontrolled DM, left ventricular dysfuncti-
on (left ventricular ejection fraction < 50%) or hy-
pertrophy, acute coronary syndromes (ACS), previous 
coronary artery bypass grafting, a history of percuta-
neous coronary intervention, valvular heart disease, 
congenital heart disease, abnormal thyroid function 
tests, renal or hepatic dysfunction (creatinine > 1.5 
mg/dL, aspartate aminotransferase and alanine tran-
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lues that best predicted CAE. Statistical significance 
was defined as P < 0.05.

Results
A total of 95 patients were included (50 patients 

with isolated CAE and 45 with normal coronary ar-
tery). The demographic and clinical data of the study 
population are presented in Table 1. No difference 
was found in the demographic characteristics betwe-
en the groups regarding age and gender. There was 
no significant difference between the groups regar-

presented as percentages. Differences between two 
groups were evaluated with Student’s unpaired t-test 
for parameters with a normal distribution. One-way 
analysis of variance (ANOVA) test followed by the Tu-
key post hoc test was used for multiple comparisons. 
The frequencies of nominal variables were compared 
using Fisher’s exact test or chi-square test. The Spe-
arman test was used for correlation analysis. A Recei-
ver-operating characteristic (ROC) curve analysis was 
used to determine the optimum cutoff level for the 
MPV/PLT and Platelet distribution width (PDW) va-

Table 1: The demographic and blood characteristics of the patients.

CAE (n = 50) Control (n = 45) p
Age (years) 50.46 ± 11.94 47.27 ± 8.94 0.14

Male %(n) 40 (20) 48 (22) 0.38

Hypertension (%) n 36 (18) 24 (11) 0.22

Hyperlipidemia (%) n 6 (3) 7 (3) 0.89

Diabetes mellitus (%) n 20 (10) 22 (10) 0.79

Smoking (%) n 34 (17) 17 (8) 0.07

Family history (CAD) (%) n 34 (17) 20 (9) 0.12

ASA (%) n 26 (13) 13 (6) 0.12

Beta blocker (%) n  24 (12) 9 (4) 0.04

ACE inhibitor/ARB (%) n   38 (19) 22 (10) 0.09

CCB (%) n   14 (7) 4 (2) 0.11

Diuretic (%) n 36 (18) 22 (10) 0.14

Statin (%) n   12 (6) 9 (4) 0.62

OAD (%) n 20 (10) 22 (10) 0.79

BMI (kg/m2) 25.69 ± 2.47 25.49 ± 2.60 0.69

Systolic BP (mmHg) 122.00 ± 12.41 122.56 ± 12.37 0.82

Diastolic BP (mmHg) 76.30 ± 8.32 77.22 ± 8.16 0.58

Ejection Fraction (%) 56.82 ± 3.77 57.22 ± 3.62 0.59

Heart rate (bpm) 77.80 ± 12.21 82.44 ± 13.64 0.08

Serum glucose (mg/dl) 115.24 ± 32.16 104.44 ± 28.57 0.08

Creatinine (mg/dl) 0.77 ± 0.15 0.72 ± 0.16 0.11

Total cholesterol (mg/dl) 186.88 ± 39.47 176.53 ± 51.37 0.27

Triglyceride (mg/dl) 186.72 ± 51.77 180.11 ± 55.80 0.55

High density lipoprotein (mg/dl) 42.06 ± 11.92 44.18 ± 12.78 0.42

Low density lipoprotein (mg/dl) 114.10 ± 31.25 117.22 ± 31.21 0.62

White blood cell count (103/mm3) 8.04 ± 1.82 7.27 ± 1.92 0.04

Hemoglobin (g/dL) 13.90 ± 1.83 13.33 ± 1.91 0.14

Hematocrit (%) 42.84 ± 4.89 41.69 ± 5.24 0.27

Platelet count (103/mm3) 252.94 ± 46.59 264.78 ± 36.71 0.17

Platelet distribution width, % 18.90 ± 1.90 17.67 ± 2.32 < 0.01

Plateletcrit, % 0.15 ± 0.06 0.14 ± 0.05 0.41

Mean platelet volume, fL 8.22 ± 1.30 7.20 ± 0.90 < 0.01

Neutrophil (103/mm3)  5.36 ± 2.23 4.36 ± 1.66 0.01

Lymphocyte (103/mm3)  2.64 ± 0.87 2.42 ± 0.94 0.24

MPV/PLT, n 0.03 ± 0.01 0.02 ± 0.01 < 0.01

CAE: Coronary artery ectasia; CAD: Coronary artery disease; ASA: Acetylsalicylic acid; ACE: Angiotensin Converting Enzyme; 
ARB: Angiotensin Receptor Blockers; CCB: Calcium Channel Blockers; OAD: Oral Antidiabetic Drug; BMI: Body mass index; 
MPV/PLT: Mean platelet volume/platelet count.
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the CAE group than the control group (p < 0.01) (Fi-
gure 1). Table 2 shows the number and distribution 
of coronary vessels affected by ectasia. There was no 
significant difference between the CAE types (Mar-
kis classification) regarding MPV/PLT ratio (Figure 
2). There was a positive and significant correlation 
between the CAE and PDW, MPV, and MPV/PLT ratio 
(Table 3). Figure 3 presents the correlation between 
the MPV/PLT and CAE (r = 0.364, p = 0.001). In ROC 
curve analyzes, a PDW and MPV/PLT values of 18.50 
and 0.027 were determined as an effective cutoff 
point in coronary artery ectasia with a sensitivity of 
74%, 66% and a specificity of 58%, 63%, respectively 
(Figure 4).

Discussion
This study demonstrated two significant findings 

in patients with CAE. First, the MPV/PLT ratio, MPV, 
and PDW values were significantly higher in the CAE 
group. Second, there was a positive and significant 
correlation between the CAE and PDW, MPV, and 
MPV/PLT. These results suggest increased serum 
MPV/PLT ratio and MPV levels might be related to 

ding ejection fraction, heart rate, and body mass 
index. The beta blocker usage is higher in the CAE 
group. Biochemical parameters were similar between 
the groups regarding glucose, creatine, total choles-
terol, triglyceride, low-density lipoprotein, and hi-
gh-density lipoprotein, whereas the white blood cell, 
PDW, neutrophile, and MPV were significantly higher 
in the CAE group. Against the platelet count was si-
milar, the MPV/PLT ratio was significantly higher in 
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Figure 1: MPV/PLT (Mean platelet volume/platelet) values between CAE (Coronary artery ectasia) and control groups.

Table 2: Number and distribution of coronary vessels affected 
by ectasia Modified Markis Classification.

% number
LAD 62 31

LAD-Focal 44 22

LAD-Diffuse 18 9

CX 58 29

CX-Focal 26 13

CX-Diffuse 32 16

RCA 28 14

RCA-Focal 12 6

RCA-Diffuse 16 8

Left Main 10 5

1 Vessel 58 29

2 Vessel 36 18

3 Vessel 6 3

Type-1 16 8

Type-2 12 6

Type-3 20 10

Type-4 52 26

LAD: Left anterior descending artery; CX: Circumflex artery; 
RCA: Right coronary artery.

Table 3: The correlation between coronary artery ectasia and 
platelet count, platelet distribution width, plateletcrit, mean 
platelet volume and MPV/PLT ratio.

r p
Platelet count (103/mm3)  -0.113 0.274

Platelet distribution width, % 0.301 0.003

Plateletcrit, % 0.081 0.437

Mean platelet volüme, fL 0.415 0.001

MPV/PLT, n 0.364 0.001

MPV/PLT: Mean platelet volume/platelet count.
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ved between MPV and platelet in Non-ST-elevation 
myocardial infarction patients [15]. Additionally, in a 
study performed by Bolat, et al. presented that the 
rate of one-year non-fatal re-infarction was higher in 
the highest MPV/PLT ratio group compared to midd-
le and lowest groups [18]. In the same study, the 
authors claimed that the increased MPV/PLT ratio 
was an indicator of increased platelet activation and 
aggregation, and this finding can explain the raised 
post-ST-elevation myocardial infarction re-infarction 

the inflammation, endothelial dysfunction, and athe-
rosclerotic process of CAE.

MPV/PLT ratio is a novel biomarker used as a prog-
nostic indicator of acute coronary syndromes (ACS). 
The MPV/PLT ratio may reflect the factors involved 
in the pathogenesis of ACS more accurately than 
MPV and platelet separately. Azab, et al. showed 
that MPV/PLT ratio was associated with four-year 
all-cause mortality, but no association was obser-
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Figure 2: MPV/PLT (Mean platelet volume/platelet) ratios between the coronary artery ectasia types (Markis classification).
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is increased in patients with CAE, compared to cont-
rols with a normal coronary angiogram [27]. Ozbek, 
et al. investigated the association between MPV and 
severity of CAE [28]. They indicated that MPV values 
were significantly higher in the CAE group than the 
control group, and the results from regression analy-
sis indicated that MPV was an independent predictor 
of CAE. Also, in the same study, the authors showed 
that both MPV and red blood cell distribution width 
(RDW) increased with CAE and MPV was related to 
CAE severity. Demir, et al. [29] MPV was the highest 
in subgroup type-I individuals with coronary artery 
ectasia, although this was not found by Sen, et al. who 
presented that increased MPV was associated with 
the atherosclerotic process rather than the severity 
of the ectasia [30]. In our investigation, we could not 
find any relationship between MPV and CAE severity. 
Moghadam, et al. evaluated 14 studies, related to 
MPV and CAE, in a, and they showed that MPV values 
were significantly higher in CAE groups. Similarly, we 
found statistically insignificant increased MPV values 
in patients with CAE compared to healthy subjects. It 
is possible that increased MPV values may display the 
altered platelet reactivity and aggregation in patients 
with isolated CAE.

The histopathological characteristics of CAE are 
similar to coronary atherosclerosis, and the mec-
hanism of abnormal luminal dilatation is not well 
known. In histologic evaluation, ectatic segments 

rate among these patients. Moreover, MPV/PLT ratio 
was significantly higher in patients with stroke after 
acute myocardial infarction (AMI) [19]. This finding 
indicated that the MPV/PLT ratio was related to stro-
ke in patients with AMI. In this study, we found that 
the MPV/PLT ratio was higher in CAE patients, and 
there was a significant correlation between MPV/PLT 
ratio and CAE.

Platelet activation is related to inflammation and 
thrombosis, and MPV is used to measure platelet size 
[20]. The MPV is an indicator of platelet activation 
and plays a role in CAD pathophysiology and endo-
thelial dysfunction [21,22]. Recent studies have de-
monstrated that MPV is increased in acute myocar-
dial infarction and unstable angina pectoris [23,24]. 
In acute myocardial infarction, acute ischemic stro-
ke, preeclampsia, and acute renal stenosis have ex-
hibited increased MPV levels. Also, MPV levels are 
associated with the poor prognosis in acute throm-
botic events. Balta, et al. evaluated the relationship 
between coronary artery ectasia and neutrophil-lym-
phocyte (N/L) ratio, and they found that the N/L ratio 
and MPV were significantly increased in patients with 
CAD and CAE in comparison the control participants 
[25]. In another study by Yilmaz, et al. have documen-
ted that the MPV values are significantly increased 
during the exercise stress test in patients with signi-
ficant CAD, compared with the subjects with non-sig-
nificant CAD [26]. It has also been reported that MPV 
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hed inflammatory markers, such as interleukin-6 and 
tumor necrosis factor-α, is another limitation of the 
study. The MPV/PLT ratio was measured only once 
on admission, and we could not measure the changes 
in the MPV/PLT ratio in response to medical treat-
ment. Further studies on a larger patient population 
are needed to detect the relationship between MPV/
PLT ratio and CAE.

Conclusion
In conclusion, to the best of our knowledge, this 

is the first study showing that the MPV/PLT ratio is 
significantly associated with CAE. The present study 
demonstrates that MPV/PLT ratio is significantly hig-
her in patients with isolated CAE when compared to 
controls with normal coronary artery, and MPV/PLT 
ratio is significantly correlated with the presence of 
CAE. These findings are suggesting that platelets, as 
well as inflammatory and thrombotic activities, play 
a role in CAE disease.
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with isolated CAE have elevated levels of plasma so-
luble intercellular adhesion molecule-1, vascular cell 
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Markis, et al. have presented a classification for 
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in patients with CAE [4]. Exercise-induced myocardial 
ischemia has been described in patients with isolated 
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