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Abstract 
Background: Diagonal earlobe crease (DEL) is considered a sign of atherosclerosis. Platelets play an important role in the 
onset and subsequent complications of atherosclerotic lesions. Mean platelet volume (MPV) is an indicator of platelet 
activation. In this study, we aimed to evaluate MPV in DEL individuals. 
Material and Methods:  Seventy-five patients with DEL (28F; mean age: 59±10 years) and 54 patients without DEL (23F; 
mean age: 56±11 years) were included in this study. Clinical and demographic characteristics, MPV, leukocyte counts, 
hemoglobin levels, platelet counts and plateletcrit levels were compared between the two groups. 
Results: Clinical and demographic characteristics were similar between the two groups. Hemoglobin levels (13.7±1.3 g/dL 
vs. 13.8±1.40 g/dL; p=0.782), leukocyte counts (7.01±1.57 x103mm-3 vs. 7.26±1.63 x103mm-3; p=0.429), platelet counts 
(240±57 x103mm-3 vs. 246±59 x103mm-3; p=0.617) and plateletcrit levels (0.207±0.048 % vs. 0.196±0.046%; p=0.258)  
were comparable between the two groups. MPV was significantly higher in the DEL group compared to non-DEL group 
(8.69±0.95 fL vs 7.96±0.75 fL; p<0.0001). Correlation analysis showed a significant but moderate correlation between DEL 
and MPV (p<0.0001; r = 0.356). 
Conclusion: MPV is elevated in patients with DEL. Considering the effects of platelets on atherosclerosis as well as their 
close relation to other risk factors, MPV may be an important predisposing factor for atherosclerosis in patients with DEL. 
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Öz. 
Giriş: Diagonal Kulak Memesi Kırışıklığı (KMK), aterosklerozun bir işareti olarak kabul edilir. Trombositler aterosklerotik 
lezyonların başlamasında ve sonrasında oluşan komplikasyonlarda önemli rol oynarlar. Ortalama trombosit hacmi (OTH), 
trombosit aktivasyonunun bir göstergesidir. Bu çalışmada KMK’lı bireylerde OTH’nin değerlendirilmesi amaçlandı. 
Materyal ve Metod: Çalışmaya KMK olan 75 hasta (28K; ort. yaş: 59±10 yıl) ve KMK  olmayan 54 hasta (23 K; yaş: 56±11 
yıl) alındı. Klinik ve demografik özellikler, OTH, lökosit sayısı, hemoglobin düzeyi, trombosit sayısı ve plateletkrit düzeyi 
gruplar arasında karşılaştırıldı. 
Bulgular: Klinik ve demografik özellikler her iki grupta benzer bulundu. Hemoglobin (13,7±1,3 g/dL vs 13,8±1,40 g/dL; 
p=0,782), lökosit (7,01±1,57 x103mm-3 vs 7,26±1,63 x103mm-3; p=0,429), trombosit (240±57 x103mm-3 vs 246±59 
x103mm-3; p=0,617) ve plateletkrit (0,207±0,048 % vs 0,196±0,046 %; p=0,258) değerleri arasında iki grup arasında 
istatistiksel olarak anlamlı fark saptanmadı. KMK olan grupta OTH; KMK olmayan gruba göre istatistiksel olarak anlamlı 
derecede daha yüksek bulundu (8,69±0,95 fL vs 7,96±0,75 fL; p<0,0001). Yapılan korelasyon analizinde KMK ile OTH 
arasında anlamlı ancak orta düzeyde bir ilişki saptandı (p<0,001; r = 0,356). 
Sonuç: KMK olan grupta OTH artmış olarak izlendi. Trombositlerin ateroskleroz üzerindeki etkileri ve diğer risk faktörleri ile 
yakın ilişkisi göz önüne alındığında, OTH, KMK'li hastalarda ateroskleroz için önemli bir predispozan faktör olabilir. 
 
Anahtar Kelimeler: Kulak memesi kırışıklığı, Trombosit hacmi, Subklinik ateroskleroz. 
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Introduction 
Diagonal earlobe crease (DEL) is defined as diagonal fold 
or wrinkle of the ear lobe skin, extending from the tragus 
towards the ear lobe. DEL can be seen in patients with 
coronary artery disease (CAD) (1). This condition was first 
reported by Frank in 1973 (2) and was recognized as a 
simple cutaneous marker to identify patients with CAD. In 
some studies, intima-media thickness of the carotid artery 
was shown to be increased in patients with DEL, and it 
has been suggested that DEL is closely related to athero-
sclerosis (3,4). 
Platelets play an important role in the onset of atheroscle-
rotic lesions and subsequent complications (5). Large 
platelets have higher metabolic and enzymatic potential 
for thrombosis compared to the small platelets, and they 
contain more dense granules (6). Mean platelet volume 
(MPV) is considered to be a marker of platelet activation, 
and platelet volume is suggested to be predictor of cardi-
ovascular disease (7). 
Both DEL and MPV are associated with subclinical ather-
osclerosis. Our literature review did not indicate any pre-
vious study investigating MPV in the individuals with DEL. 
The aim of the present study was to evaluate MPV in 
individuals with DEL. 
 
Materials and Methods 
Patient population 
A cross-sectional study was undertaken at the Cardiology 
Department of Trabzon Kanuni Training and Research 
Hospital. Study subjects were consecutively selected 
among the patients referring to our outpatient clinics be-
tween July and August 2015. Patients with moderate to 
severe valvular disease including prosthetic valves, and 
patients with congenital heart disease, bacterial endocar-
ditis, a hematological, oncological, or an inflammatory 
disorder; white blood cell (WBC) count >12000 mm3; 
hemoglobin level <10 g/dL; ejection fraction <40%; renal 
insufficiency; liver or thyroid dysfunction; thrombocytope-
nia or thrombocytosis; as well as those who had sympto-
matic vascular disease such as stroke, transient ische-
mia, coronary heart disease, congestive heart failure, or 
intermittent claudication, were excluded. After exclusion 
of patients who met above mentioned exclusion criteria, 
129 patients [75 patients with DEL (28F, mean age 59±10 
years) and 54 patients without DEL (23F, mean age 
56±11 years)] were included in the study. Informed con-
sent was obtained from each participant and the study 
was conducted in accordance with the Principles of Dec-
laration of Helsinki. The study was approved by the local 
Ethics Committee. 
History of hyperlipidemia (HL), arterial hypertension (HT), 
diabetes mellitus (DM), smoking and family history of 
coronary artery disease (CAD), noted down all patients.  
Patients with  known  hypertension  history,   antihyperten 

 
sive drug use history, the average measurement of systol-
ic blood pressure ≥140 mmHg and / or diastolic blood 
pressure ≥ 90 mmHg at least twice from both arms, de-
fined as hypertension. Patients with fasting blood glucose 
level of ≥126 mg/dl, history of DM and antidiabetic drug 
use were considered as type II DM. The patients who 
were on anti-hyperlipidemia therapy use and had a fasting 
total cholesterol level ≥200 mg/dl, a fasting low-density 
lipoprotein level ≥160 mg/dl, a fasting triglyceride level 
≥200 mg/dl were considered as HL. History of CAD or 
sudden cardiac death in a first-degree relatives under the 
age of 55 years for men and 65 years for women were 
defined as family history of CAD. 
Definition of DEL 
DEL is defined as diagonal fold or wrinkle on the ear lobe 
skin, extending from the tragus towards the ear lobe (fig-
ure 1). Patients with DEL in both ear lobes were included 
in the DEL group. 
Laboratory measurements 
Blood samples were drawn in the morning, after 12 hours 
of fasting and 20 minutes of rest, into tripotassium-EDTA 
(ethylenediaminetetraacetic acid) based anticoagulated 
blood sampling tubes. The samples were stored at 4°C 
and assessed by Shenzhen Mindray Bio-Medical Elec-
tronics Co. Ltd, Shenzhen (CHINA) within 30 minute of 
sampling. Normal range of MPV was 6-10.8 fL (femtoli-
ters). 
Statistical analysis 
Data analysis was performed using SPSS (Statistical 
Package for Social Sciences) for Windows 19 (SPSS Inc. 
Chicago, IL, USA). The continuous variables were de-
scribed as mean±SD or median (minimum–maximum), 
and the categorical variables were reported as frequency 
and percentage. Kolmogorov Smirnov test was used to 
evaluate normal distribution of numerical variables. Inde-
pendent samples t test was used to compare normally 
distributed and Mann Whitney U test was used to com-
pare non-normally distributed variables between the two 
groups. Quantitative data were analyzed using the Chi-
square test. A correlation analysis was performed to as-
sess the relationship between continuous variables and 
the analysis was interpreted using Spearman’s Rank 
correlation coefficient. The confidence interval was at 95 
% and p values of <0.05 were considered statistically 
significant. 
 
Results 
Clinical and demographic characteristics are shown in 
table 1, and hematological parameters are shown in table 
2. Age, sex, HT, smoking, DM, family history for CAD, 
and HL were not statistically significantly different be-
tween the two groups. 
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Table 1. Clinical and demographic characteristics of subjects with and without DEL. 
Variable Without DEL (n=54) DEL (n=75) P 
Age, years 
 56±11 59±10 0,126* 
Female gender, n (%) 
 23 (42) 28 (37) 0,547** 
Diabetes, n (%) 
 5 (9) 12 (16) 0,264** 
Hypertension, n(%) 
 23 (42) 40 (53) 0,229** 
Smoking, n (%) 
 10 (18) 13(17) 0,862** 
Dyslipidemia, n (%) 
 4 (7) 9 (12) 0,393** 
Family history of CAD 
 7 (13) 7(9) 0,513** 
   *İndependent Samples T test 
** Chi-square test 
CAD, coronary artery disease 

 
 
 
Table 2. Hematologic parameters of subjects with and without DEL. 

Variable Without DEL  (n=54) DEL (n=75)        P 
MPV 7,96±0,75 

7,93 (6,32-9,70) 
8,69±0,95 
8,60 (7,2-11,4) 

< 0,0001 * 

WBC x10 3 

 
7,26±1,63 7,01±1,57 0,429 ** 

Hb 
 

13,8±1,40 13,7±1,3 0,782 ** 

Plt x10 3 

 
246±59 240±57 0,617 ** 

PCT 
 

0,196±0,046 0,207±0,048 0,258 ** 

  *İndependent Sample T test 
**Mann Whitney U test 
Hb,Hemoglonin; MPV, mean platelet volume; PLT, platelet; PCT, platecrit; WBC, white blood cell 

 
Hemoglobin levels (13.7±1.3 g/dL vs. 13.8±1.40 g/dL; 
p=0.782), leukocyte counts (7.01±1.57 x103mm-3 vs. 
7.26±1.63 x103mm-3; p=0.429), platelet counts (240±57 
x103mm-3 vs. 246±59 x103mm 3; p=0.617) and plate-
letcrit levels (0.207±0.048 % vs. 0.196±0.046 %; 
p=0.258) were not statistically different between two 
groups. MPV was significantly higher in the DEL group 
compared to the non-DEL group (8.69±0.95 fL vs. 
7.96±0.75 fL; p<0.0001). Correlation analysis showed a 
significant but moderate correlation between DEL and 
MPV (p<0.0001; r = 0.356). 
 
Discussion 
Although the clinical and demographic characteristics of 
the two groups were similar in our study, MPV was signif-
icantly higher in patients in the DEL group compared to 
the non-DEL group. 
A correlation was previously demonstrated between DEL 
and atherosclerotic cardiovascular risk factors [8,10]. A 

previous study also reported a correlation between DEL 
and carotid intima media thickness and epicardial fat 
thickness [11]. DEL was shown to be associated with 
vascular inflammation and oxidative stress [12], as well as 
CAVI, which is a subclinical marker of atherosclerosis 
(13). In a postmortem autopsy study of 520 patients, DEL 
was strongly associated with CAD in both men and wom-
en [14]. Although the association between DEL and in-
creased ischemic heart disease has been demonstrated 
in several studies, the pathophysiological definition of this 
association is still controversial. It is assumed that the ear 
lobe and the myocardium share anatomical similarities, as 
both structures are supplied by the collateral circulation 
via the end arteries with the same genetic origin (15,16). 
The most direct pathophysiologic link between the ear-
lobe crease and the risk of ischemic heart disease is 
derived from molecular biology studies investigating the 
earlobe collagen. Sapira described that earlobe collagen 
consists of peptide chains with a sequence similar to that 
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of the peptide chains found on the surface of macrophage 
scavenger receptors (17). He suggested that the ability to 
maintain both earlobe collagen and the macrophage 
receptor is reduced with aging or possibly when exposed 
to the other triggers. This is proposed to reduce macro-
phage activity, thereby decreasing the ability to phagocy-
tose cholesterol. Theoretically, this could impair the “so-
called” reverse cholesterol transport, decreasing the ex-
cretion of cholesterol into the bile, and consequently lead-
ing to the development of atherosclerosis (17). These 
factors play roles in the pathogenesis of increased inci-
dence of ischemic heart disease in DEL, but the patho-
physiology of coronary artery disease, which is common 
in patients with DEL, is not clearly explained. 
MPV is an indicator of platelet activation, which is central 
to the pathophysiology of coronary heart disease [8,18].  
MPV is one of the platelet function indices which reflects 
the platelet production rate and stimulation. Increased 
MPV values have been reported to be associated with 

cardiovascular diseases [19,20]. MPV was also shown to 
increase in acute myocardial infarction, acute ischemic 
stroke, preeclampsia, and renal artery stenosis [21]. In 
addition, MPV was shown to be closely related to fasting 
glucose, DM, HT, HL, and cardiovascular risk factors [22-
27]. In our study, the MPV, which is known to be associ-
ated with subclinical atherosclerosis, was found to be 
elevated in the DEL group. This finding suggests that 
increased MPV may be one of the pathophysiological 
mechanisms underlying the increase observed in the 
incidence of coronary artery disease among patients with 
DEL, as MPV increase reflects high platelet activity. High-
ly-active platelets have pronounced effects on the onset 
and progression of atherosclerosis. Therefore, MPV ele-
vation in individuals with DEL may suggest that increased 
platelet activity plays a role in the pathogenesis and in-
creased incidence of ischemic heart disease in DEL pa-
tients. 

 
 

 
Figure 1. Arrow shows DEL. DEL; Diagonal Earlobe Crease 
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Figure 2. MPV levels DEL and without DEL subjects. DEL; Diagonal Earlobe Crease, MPV; Mean Platelet Volume 
 
Study limitations: 
Several limitations of this study should be addressed. 
First, the most important limitation of this study was the 
small number of patients. As the study population con-
sisted of patients who presented to our clinic, we can 
speculate that it would not reflect the general population. 
Although we carefully assessed the patients for the pres-
ence of the cardiovascular disease, we did not use inva-
sive methods such as coronary angiography. Thus, it is 
possible that our cohort might have included patients with 
undetected cardiovascular disease at study entry. In 
addition, although patients with leukocytosis were not 
included in the study, subclinical inflammatory status was 
not precisely excluded. 
 
Conclusion 
MPV levels are elevated in patients with DEL. Consider-
ing the effects of platelets on atherosclerosis as well as 
their close relation to other risk factors, MPV may be an 
important predisposing factor for atherosclerosis in pa-
tients with DEL. 
 
 

 
References 
1. Lichstein E, Chadda KD, Naik D, Gupta PK. Diagonal ear-lobe crease: 

prevalence and implications as a coronary risk factor. N Engl J Med 
1974;290:615–6. 

2. Frank ST. Aural sign of coronary-artery disease. N Engl J Med 
1973;289:327–8. 

3. Shrestha I, Ohtsuki T, Takahashi T, Nomura E, Kohriyama T, Matsumoto 
M. Diagonal ear-lobe crease is correlated with atherosclerotic changes in 
carotid  arteries. Circ J 2009;73:1945–9. 

4. Celik S, Erdog an T, Gedikli O, Kiris¸ A, Erem C. Diagonal ear-lobe 
crease is associated with carotid intima-media thickness in subjects free 
of clinical cardiovascular disease. Atherosclerosis 2007;192:428–31 

5. Massberg S, Schulz C, Gawaz M. Role of platelets in the pathophysiolo-
gy of acute coronary syndrome. Semin Vasc Med 2003;3:147-62. 

6. Thombson CB, Eaton K, Princiotta SM, Rushin CA, Valeri CR. Size 
dependent platelet subpopulations: relationship of platelet volume to ul-
trastructure, enzymatic activity, and function. Br J Haematol 
1982;50:509-19. 

7. Tsiara S, Elisaf M, Jagroop IA, Mikhailidis DP. Platelets as predictors of 
vascular risk: is there a practical index of platelet activity? Clin Appl 
Thromb Hemost 2003;9:177-90. 

8. Tranchesi B Jr, Barbosa V, de Albuquerque CP, et al: Diagonal ear lobe 
crease as a marker of the presence and extent of coronary atherosclero-
sis. Am J Cardiol 1992;70:1417–1420. 

9. Kirkham N, Murrells T, Melcher DH, et al: Diagonal earlobe creases and 
fatal Cardiovascular disease: a necropsy study. Br Heart J 1989;61:361–
364. 

10. Elliott WJ, Karrison T: Increased all-cause and cardiac morbidity and 
mortality associated with the diagonal earlobe crease: a prospective co-
hort study. Am J Med 1991;91: 247–254. 

11. Ziyrek M, Şahin S, Özdemir E, Acar Z, Kahraman S. Diagonal earlobe 



 Kul et al.                 “DEL and MPV” 
 

   Harran Üniversitesi Tıp Fakültesi Dergisi (Journal of Harran University Medical Faculty) 2018;15(3):134-139.                                             
                           

        

139 

 

 

crease associated with increased epicardial adipose tissue and carotid 
intima media thickness in subjects free of clinical cardiovascular dis-
ease.Turk Kardiyol Dern Ars. 2016 Sep;44(6):474-80. 

12. Koyama T, Watanabe H, Ito H. he association of circulating inflammatory 
and oxidative stress biomarker levels with diagonal earlobe crease in pa-
tients with atherosclerotic diseases. J Cardiol. 2016 Apr;67(4):347-51. 

13. Levent Korkmaz, Mustafa Tarık Ağaç, Hakan Erkan, et al: Association 
between Diagonal Earlobe Crease and Cardio-Ankle Vascular Index in 
Asymptomatic hypertensive Patients. Med Princ Pract 2013;22:530–534. 

14. Edston E. The earlobe crease, coronary artery disease, and sudden 
cardiac death: an autopsy study of 520 individuals. Am J Forensic Med 
Pathol. 2006 Jun;27(2):129-33. 

15. Evrengül H, Dursunoğlu D, Kaftan A, Zoghi M, Tanriverdi H, Zungur M, 
Kiliç M. Bilateral diagonal earlobe crease and coronary artery disease: a 
significant association. Dermatology. 2004;209(4):271-5. 

16. Shmilovich H, Cheng VY, Rajani R, Dey D, Tamarappoo BK, Nakazato 
R, Smith TW, Otaki Y, Nakanishi R, Gransar H, Paz W, Pimentel RT, 
Hayes SW, Friedman JD, Thomson LE, Berman DS. Relation of diago-
nal ear lobe crease to the presence, extent, and severity of coronary ar-
tery disease determined by coronary computed tomography angi-
ography. Am J Cardiol. 2012 May 1;109(9):1283-7. 

17. Sapira JD. Earlobe creases and macrophage receptors. South Med J. 
1991 Apr;84(4):537-8. 

18. Broadley AJ, Gapper P, Schmitt M, Frenneaux MP. Supine rest reduces 
platelet activation and aggregation. Platelets 2003;14:3–7. 

19. Pizzulli L, Yang A, Martin JF, Luderitz B. Changes in platelet size and 
count in unstable angina compared tostable angina or non-cardiac chest 
pain. Eur Heart J 1998;19:80–4. 

20. Jagroop IA, Mikhailidis DP. Mean platelet volume is an independent risk 
factor for myocardial infarction but not for coronary artery disease. Br J 
Haematol 2003;120 (1):169–70. 

21. Bath PM, Butterworth RJ. Platelet size: measurement, physiology and 
vascular disease. Blood Coagul Fibrinolysis 1996;7:157–61. 

22. Coban E, Bostan F, Ozdogan M. The mean platelet volume in subjects 
with impaired fasting glucose. Platelets 2006; 17:67–9. 

23. Hekimsoy Z, Payzin B, Ornek T, Kandogan G. Mean platelet volume in 
type 2 diabetic patients. J Diabetes Complications 2004;18:173–6. 

24. Brown AS, Hong Y, de Belder A, Beacon H, Beeso J, Sherwood R, et al. 
Megakaryocyte ploidy and platelet changes in human diabetes and ath-
erosclerosis. Arterioscler Thromb Vasc Biol 1997;17:802–7. 

25. Sharpe PC, Trinick T. Mean platelet volume in diabetes mellitus. Q J 
Med 1993;86:739–42. 

26. Nadar SK, Blann AD, Kamath S, Beevers DG, Lip GY. Platelet indexes 
in relation to target organ damage in high-risk hypertensive patients A 
substudy of the Anglo-Scandinavian Cardiac Outcomes Trial (ASCOT). J 
Am Coll Cardiol 2004;44:415–22. 

27. Coban E, Ozdogan M, Yazcıoglu G, Akcit F. The mean platelet volume 
in patients with obesity. Int J Clin Pract Aug 2005;59 (8):981–2. 

 
 
 
 
 
 


	Başlık
	metin

