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Abstract 

 

Background/Aim: Migraine and tension-type headaches (TTH) are common headache disorders that are 

not caused by or attributed to another disorder, and it is important to elucidate the clinical and laboratory 

features in patients with these diseases. This study aimed to compare the clinical and laboratory features of 

migraine patients with TTH. 

Methods: Nineteen patients with TTH, 73 patients with migraine, and 30 volunteers without headache 

who visited Bolu Abant Izzet Baysal Training and Research Hospital between January 2018 and December 

2018 were included in this case-control study. Patients’ Fazekas score, age, gender, muscle score, 

hemogram parameters, parathyroid hormone, protein C, Protein S, Antithrombin III, low-density 

lipoprotein cholesterol, vitamin D, folate, vitamin B12 levels, antiphospholipid, anticardiolipin, thyroid 

autoantibodies, and ANA positivity were noted. 

Results: The mean age in the migraine, TTH, and control groups were 43.54 (11.60), 47.05 (12.09), and 

47.23 (12.33) years, respectively (P=0.261). There was no difference between the groups in terms of 

gender distribution (P=0.115). The Fazekas scores of the migraine (1[0-3]) and TTH groups (1[0-3]) were 

higher than controls (0[0-2]) (P<0.001).  

Conclusion: Considering the Fazekas scores and antithrombin III levels in clinical and laboratory 

evaluation will be useful in the diagnosis and differentiation of migraine and TTH. 
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Introduction 

Migraine, which is quite common all over the world, 

presents with recurrent headaches due to neurovascular 

pathophysiology and often negatively affects life [1]. Tension-

type headache (TTH) is estimated to be more common than 

migraine; however, it is usually a less severe condition [2]. 

According to the global burden of disease study, TTH ranked 

third and migraine ranked sixth among the most common 

diseases [3]. Migraine is one of the main causes of disability 

worldwide, especially because of its relatively higher frequency 

among young adults and middle-aged women. Globally, 

migraine and TTH are suggested to account for 6.5% of disabled 

years [3]. 

Migraine and TTH are headache disorders that are not 

caused by or attributed to another disorder. Migraine and TTH 

are primarily clinical diagnoses, and currently, there are no 

laboratory tests of serum and cerebrospinal fluid samples or 

imaging studies that can be utilized for the confirmation of the 

diagnosis of migraine or TTH. Generally, tests are used to 

exclude possible underlying causes of secondary headaches [4, 

5]. However, reports show that some laboratory tests, especially 

those measuring neuropeptides, may be used as biomarkers in 

patients with chronic headaches [6]. Therefore, it is important to 

elucidate the clinical and laboratory features (and the possible 

relationships between the two) in patients with migraine and 

TTH, which are the most common types of chronic headaches. 

This study aimed to compare the clinical and laboratory 

features of migraine and TTH.  

Materials and methods 

In this case-control study, patients with tension 

headache, migraine, and volunteers without headache (healthy 

controls) who visited Bolu Abant Izzet Baysal Training and 

Research Hospital between January 2018 and December 2018 

were evaluated. 

Patients 

Nineteen patients with TTH, 73 patients with migraine, 

and 30 controls without headache were included. All migraine 

patients had auras. All patients with TTH were selected 

consecutively from patients diagnosed in the neurology 

department. Patients with any chronic disease, psychiatric or 

neurological disease, and individuals without patient files, and 

those with missing relevant data were excluded. Healthy 

volunteers comprised the control group. 

Ethics 

The Clinical Research Ethics Committee of Bolu Abant 

Izzet Baysal University (Decision No: 2020/224, Date: 

13.10.2020) approved the study. All principals in the Helsinki 

Declaration and Good Clinical Practice Guideline were followed 

during the study.  

Measurements 

The diagnoses of the patients were made in the 

Neurology Clinic according to international guidelines. In 

addition to the demographic characteristics of the patients, we 

determined and recorded Fazekas scores, hemogram parameters, 

parathyroid hormone (PTH), protein C, Protein S, Antithrombin 

III, low-density lipoprotein cholesterol (LDL), vitamin D, folate, 

vitamin B12 levels, ANA positivity, ENA profile, and 

antiphospholipid, anticardiolipin, thyroid autoantibody levels. 

Evaluation of the Fazekas score 

Two experienced neuroradiologists evaluated the White 

matter hyperintensity (WMH) independently from patients’ 

imaging files via the semi-quantitative Fazekas scale. The 

Fazekas scale grades WMH on a four-point scale as follows: 0 

points: None, 1 point: Dotted foci in the periventricular area, 2 

points: Spread to periventricular halo or deep white matter, 3 

points: Extension of periventricular WMH into the deep white 

matter [7]. 

Statistical analysis 

PASS 11 program was used to calculate the sample size. 

Using the biochemical data gathered from the study conducted 

by Sarıcam [8], with 0.80 power and 0.05 alpha error, a 

minimum of 47 patients were required in each group.  

SPSS v20 program was used for the data analysis. A 

normality check was performed using the Shapiro-Wilk test. In 

the expression of continuous data, we used median, lowest, and 

highest (min-max), or mean (standard deviation) values 

according to distribution. The Kruskal Wallis test or ANOVA 

was used to compare continuous data according to distribution. A 

pairwise comparison was performed using the Bonferroni test. 

Categorical data were compared using the Pearson Chi-Square 

test. P-value <0.05 value was considered significant. 

Results 

Ninety-four (77.0%) patients in the study groups were 

female, 28 (23.0%) were male and the mean age was 45.0 (11.8) 

years. Migraine, TTH, and control groups were similar in terms 

of age and gender distribution. The median Fazekas scores of the 

migraine and TTH groups were higher compared to the control 

group (P<0.001). 

The antithrombin III values of the TTH group were 

significantly higher when compared to the other groups 

(P=0.011). Other parameters, including ENA profile, 

antiphospholipid, anticardiolipin, thyroid autoantibodies, and 

ANA positivity were similar between the groups (Table 1).  

 

Table 1: Comparison of some features of migraine, TTH and the control group 
 

 Control group Migraine group TTH group P-value 

Age (year) mean (SD) 47.2 (12.3) 43.5 (11.6) 47.0 (12.0) 0.261* 

Gender, n (%)     

Female 19 (20.2%) 59 (62.8%) 16 (17.0%) 0.115x 

Male 11 (39.3%) 14 (50.0%) 3 (10.7%)  

Fazekas score, median (min-max) 0 (0-2) 1 (0-3) 1 (0-3) <0.001 

CRP 1.5(0-6.1) 1.1 (0-36.6) 1.3 (0-6.13) 0.638 β 

WBC (×103 μl)  5.7 (3.4-12.0) 6.2 (3.3-10.3) 6.2 (3.3-12.6) 0.517 β 

Neutrophil (×103 μl) 3.5 (1.6-8.0) 3.5 (1.3-7.7) 3.7 (1.5-8.7) 0.919 β 

Lymphocyte (×103 μl) 1.9 (0.6-3.1) 2.0 (0.1-55.2) 1.9 (0.8-3.0) 0.684 β 

Hemoglobin (g/dl) 14.0 (10.2-17.4) 13.6 (10.1-17.8) 14.3 (11.8-185) 0.132 β 

Hematocrit (%) 41.7 (31.9-52.2) 40.3 (32.5-49.9) 41.6 (36.5-48.1) 0.116 β 

MCV (fL) 87 (67-93) 86 (62-96) 86 (75-108) 0.764 β 

RDW (%) 15.8 (14.7-19.2) 15.4 (12.8-82.7) 15.2 (12.9-17.0) 0.061 β 

Platelet (×103 μl) 243 (116-362) 252 (16-433) 252 (144-404) 0.674 β 

MPV (fL) 8.0 (5.8-10.9) 8.1 (4.9-18.9) 7.7 (6.0-11.2) 0.523 β 

PDW (%) 17.6 (15.6-21.2) 17.3 (9.2-21.3) 17.5 (16.2-20.0) 0.242 β 

Homocysteine (mmol /L) 12.9 (4.9-25.1) 11.6 (0-33.8) 12.5 (6.5-15.3) 0.837 β 

Protein C (µg/mL) 114 (26-151) 98 (55-182) 102 (43-145) 0.150 β 

Protein S (µg/mL) 88 (28-173) 85 (9-134) 75 (48-121) 0.436 β 

Antithrombin III (µg/mL) 100 (79-133) 100 (74-138) 109 (100-137) 0.011 β 

LDL (mg/dl) 121 (48-199) 121 (11-223) 134 (52-178) 0.433 β 

PTH (pg/mL) 62 (10-192) 61 (0-125) 68 (33-142) 0.565 β 

Vitamin D (ng/mL) 15.0 (5.6-52.3) 10.2 (1.5-112.6) 13.3 (5.8-42.8) 0.062 β 

Folate (ng/mL) 7.9 (2.3-17.4) 6.8 (0-16.3) 7.8 (4.0-10.5) 0.787 β 

Vitamin B12 (pg/mL) 288 (151-2000) 317 (135-1383) 335 (208-1588) 0.244β 
 

x: Chi-square test, * ANOVA test, β Kruskal Wallis test, CRP: C-reactive protein, WBC: White blood cell, 

MCV: Mean corpuscular volume, RDW: Red Cell Distribution Width, MPV: Mean Platelet Volume, PDW: 

Platelet Distribution Width, LDL: Low density lipoprotein, PTH: Parathormone  
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Discussion 

In our study, patients with migraine and TTH and those 

without headaches were compared in terms of laboratory results. 

The median Fazekas scores of the migraine and TTH groups 

were higher compared to the control group, but the distribution 

of Fazekas scores between migraine patients and those with TTH 

did not differ significantly. 

The Fazekas score is a scoring system that is generally 

used to evaluate changes in white matter in the examination of 

cerebrovascular events, and it can be measured via both magnetic 

resonance imaging and computed tomography [7, 9]. Studies 

with Fazekas scoring mostly focused on patients with migraines, 

and it has been shown that white matter changes are greater in 

these patients when compared to healthy controls without 

headaches [10-13]. Furthermore, in the few studies in which 

patients with TTH were evaluated, it has been reported that TTH 

also causes WMH [14]. For instance, in a study comparing the 

Fazekas scores of 4 groups (controls, migraine, TTH, and 

unclassified headaches), patients with TTH had more intense 

WMH relative to the control group. Interestingly, the study did 

not report any significant difference in terms of WMH when 

controls were compared with patients with migraines or 

unclassified headaches [14]. Conversely, in our study, it was 

found that the Fazekas scores of both the TTH and migraine 

groups were significantly higher compared to controls. In this 

context, we believe that it will be important to include both TTH 

and migraine groups in future WMH studies. This is especially 

important since most laboratory tests compared in this study 

were similar among the groups. 

In a study evaluating hematological parameters in 

patients with migraines, no significant difference was found in 

WBC, MPV, and platelet counts [8]. Ulusoy et al. [15] reported 

that MPV values were higher in migraine patients compared to 

those with TTH and those without headaches. Similarly, some 

previous studies suggested impairment in platelet functions in the 

presence of various types of headaches [16, 17]. However, in our 

study, platelet counts and MPV values were similar in all three 

groups. Although previous studies suggested that migraine 

patients and individuals without headaches were similar in terms 

of platelet count and MPV, some other inflammation markers, 

such as CRP, were relatively increased when compared to 

controls [8]. Since the CRP value was not studied in our study, a 

comparison could not be made in this respect, but the groups 

were similar in terms of white blood cell count. There is a need 

for comprehensive studies assessing whether systemic 

inflammation is triggered during attacks or attack-free periods 

and whether there are differences in platelet count or MPV levels 

in migraine patients. 

In our study, there was a significant difference between 

the groups in terms of antithrombin III level, which was higher in 

the TTH group compared to the other groups. Since some studies 

reported that headaches may occur due to thrombosis secondary 

to antithrombin III deficiency [18, 19], future studies may benefit 

from assessing this particular parameter in migraine patients with 

migraine or TTH. 

Limitations  

The main limitations include the retrospective nature of 

the study, the inability to control all confounding factors and 

exclusionary criteria, and the relatively small sample size. 

Additionally, migraine and TTH patients in this study were 

treated in a tertiary medical center; therefore, the patient group 

may have been biased towards a population with relatively 

severe disease. 

Conclusions 

Considering the Fazekas scores and antithrombin III 

levels in clinical and laboratory evaluation will be useful in the 

diagnosis and differentiation of migraine and TTH. Conducting 

comprehensive studies evaluating the laboratory parameters of 

migraine and TTH patients will be useful in elucidating 

conflicting results. 
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