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Abstract: 

Introduction: Tinnitus is a condition that occurs 
through different pathophysiological mechanisms 
and its underlying reasons are not completely 
understood. MPV (mean platelet volume) and NLR 
(neutrophile/lymphocyte ratio) are the parameters 
that found to be related to many diseases that cause 
tinnitus. 
Objective: The relationship between MPV, NLR and 
tinnitus are investigated in this study. According to 
our observations, this is the first study in literature 
body that investigates these relationships.
Methods: 80 patients with tinnitus and 41 controls 
were included in the study. Group 1 consisted of 
males only, group 2 consisted of females only and 
group 3 consisted of all patient group regardless 
of their gender. Only the patients with subjective 
tinnitus aged 18-65, without any active infection 
and without diagnosed psychiatric disease were 
included. Age, MPV, NLR, WBC (white blood cell) 
and platelet counts were used as parameters of 
investigation.
Results: Comparison of the referred parameters 
between the patients and controls in each group 
were resulted as follows: In group 1; age (p<0.267), 
WBC (p<0.611), NLR (p<0.053), platelet count 
(p<0.815) and MPV (p<0.033). In group 2; age 
(p<0.579), WBC (p<0.209), platelet count (p<0.825), 

NLR (p<0.066) and MPV (p<0.021). In group 3; age 
(p<0.600), WBC (p<0.262), platelet count (p<0.363), 
MPV (p<001) and NLR (p<0.003).

Conclusion: The results of this study suggest a 
statistically significant relationship between tinnitus 
and MPV and NLR and may help the further studies 
on this topic.

Keywords: Tinnitus; Mean platelet volume; Wite 
blood cell count; Platelet count.

Introduction: 

Tinnitus can be described as a conscious perception 
of an inner head sourced sound1. Description is 
regardless of the sound itself, but sounds that persist 
longer than 5 minutes are defined as tinnitus2. It is 
one of the most common symptoms of the auditory 
system affecting 17% of general population and 33% 
of the older population3. Tinnitus frequency also 
increases with aging, equally common for both sexes 
and 50% of the cases are bilateral4,5. Although many 
metabolic and otological pathologies cause tinnitus, 
information about its pathophysiology remains a 
theory only.

MPV (mean platelet volume) is an important 
parameter for platelet activity. Larger platelets were 
shown to be enzymatically and metabolically more 
active6. Recent studies have shown that increase 
in MPV and NLR (neutrophile/lymphocyte ratio) 

The Relationship between Tinnitus, Mean Platelet Volume and Neutrophile/
Lymphocyte Ratio-Investigation on the New Focus of the literature

Ferit Akil1, Umur Yollu2, Fatih Turgut3, Muhammed Ayral1 and Esref Akil4

1Diyarbakir Selahaddin Eyyubi Public Hospital, Otolaryngology Department, Diyarbakir, Turkey
2Gumushane Public Hospital, Otolaryngology Department, Gumushane, Turkey

3Istanbul University Cerrahpasa Medical School, Otolaryngology Department, Istanbul, Turkey
4Dicle University Medical School, Neurology Department, Diyarbakir, Turkey

*Corresponding author: Umur Yollu, Gumushane Devlet Hastanesi KBB Poliklinigi, Gumushane, 
Turkey, Tel: +905052606678, E-mail: umuryollu@hotmail.com 

Received: October 16, 2016; Accepted: March 01, 2017; Published: March 08, 2017



Otolaryngology online

rates are associated with many diseases such as 
inflammation, atherosclerosis and cerebrovascular 
diseases. As we have not encountered any studies 
relating MPV or NLR to tinnitus, we decided to 
investigate this point. This study is the first one in 
the literature body to investigate the relationship 
between tinnitus and MPV and NLR. 
Materials and Methods: 
The study protocol was approved by the Clinical 
Studies Ethics Committee with a protocol number 
of 10204/31 and each patient signed an informed 
consent.
This study used CBC (complete blood count) factors 
of 80 patients with tinnitus that consulted our clinic 
between the years of 2014 and 2015. 38 patients 
were male, 42 were female and also 41 healthy 
people were included in the study as controls. 12 
people in the control group were females, 29 were 
males. Investigated parameters are MPV, NLR, WBC 
(white blood cell count) and platelet count. Patients 
with tinnitus who have hearing loss, diagnosed 
psychiatric disease, active infection, objective 
tinnitus, aged older than 65 and younger than 18, 
who smoke regularly were not included the study. 
All the patients selected for the study had tinnitus 
for at least 6 months.
Evaluations were made in three different groups of 
patients. Group 1 included only male patients and 
male controls, group 2 included only female patients 

and female controls and group 3 included all the 
patients and controls regardless of their sex.
All of the investigations were statistically analyzed 
using SPSS program version 19 (IBM Corporation, NY, 
US). The comparison between the groups was made 
with Student’s t-test and P < 0.05 was considered 
significant.
Results: 
There was no significant difference between the 
average values of age (p<0.267), WBC (p<0.611), 
and platelet count (p<0.815) in group 1. Although 
the statistical significance didn’t happen, NLR 
values were revealed remarkably higher in patient 
population (p<0.053). MPV, on the other hand, 
was determined higher in patient population with 
statistical significance (p<0.033) (Table 1). 
In group 2, no significant difference was observed 
again in parameters of age (p<0.579), WBC (p<0.209) 
and platelet count (p<0.825). And also again; 
NLR values were revealed remarkably higher in 
patient population (p<0.066). MPV parameter was 
significantly higher in patients with tinnitus than in 
controls (p<0.021) (Table 2). 
Age (p<0.600), WBC (p<0.262) and platelet count 
(p<0.363) parameters did not show any significant 
difference in group 3 patients compared to controls. 
However; MPV (p<0.001) and NLR (p<0.003) 
parameters were significantly higher than controls 
(Table 3).

Patients with tinnitus (n=38)
(avg ± SD)

Control (n=29)
(avg ± SD) P value

Age 48.7 ± 14.4 44.7 ± 10.3 0.267
WBC 7.0 ± 1.5 7.3 ± 1.6 0.611

Platelet Count 250000 ± 59000 247000 ± 45000 0.815
MPV 9.26 ± 1.14 8.54 ± 1.07 0.033*
nlr 2.47 ± 0.48 2.11 ± 0.69 0.053

Table 1: Comparison of male patients’ and controls’ (Group 1) average values.

Table 2: Comparison of female patients’ and controls’ (Group 2) average values.

Patients with tinnitus (n=42)
(avg ± SD)

Control (n=12)
(avg ± SD) P value

Age 45.7 ± 10.9 48.2 ± 14.3 0.579
WBC 7.0 ± 1.3 7.5 ± 1.5 0.209

Platelet Count 284000 ± 60000 274000 ± 73000 0.825
MPV 9.60 ± 1.06 8.60 ± 1.24 0.021*
nlr 2.69 ± 0.33 2.12 ± 1.30 0.066

(WBC: White blood cell count, MPV: Mean platelet volume, nlr: Neutrophile to lyphocite 
ratio, *: statistically significant)
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Discussion: 
In this study, we aimed to investigate the relationship 
of tinnitus with MPV and NLR while trying to put 
forth the factors in tinnitus aetiopathogenesis.
Moller et al. stated that the tinnitus sound was 
perceived as many nerve fibers have increased 
activity spontaneously7. Feldman’s position theory 
suggested that when the defective cuticular 
membrane forms as a result of the depolarization of 
ciliated cells, a special part of the organ of corti is 
activated and tinnitus is formed8.
Tinnitus is usually observed together with cochlear 
damage. It is believed that tinnitus is caused because 
of the spontaneous increase in firing rates of auditory 
nerve fibers as a result of hyperactivity in ciliated 
cells. This hypothesis showed that tinnitus can be 
formed without increase in spontaneous activity as 
spontaneous activity actually decreases in tinnitus 
resulting from noise and aminoglycoside exposure7. 
Jastreboff and Hazel showed that most patients with 
tinnitus had damage in the cochlea or the 8th nerve 
and suggested that the reason for tinnitus could 
be peripheral systems9. Tunndorf, on the other 
hand, suggested tinnitus can arise from all auditory 
pathways10. According to him, the primary reason 
for tinnitus is the chemical imbalance between cell 
membrane and stereocilia. He suggests, as a result of 
this imbalance even very small spontaneous activity 
would be perceived by vibrant cells and nerve fibers 
causing tinnitus10. Metabolic conditions as well as 
otological ones can cause tinnitus. For example, it 
is shown that patients with cardiac insufficiency, 
atherosclerosis, hypertension and anemia are 
prone to form tinnitus related to low endocochlear 
potentials11,12. Tinnitus was also detected together 
with hypothyroidism and hyperthyroidism13. In 
diabetic patients, tinnitus was observed as a result 
of citria vascularis and thickening of the basal 
membrane12,13.
MPV is an important indicator of platelet activity. 

Larger platelets are shown to be enzymatically and 
metabolically more active6. Large platelets are more 
adhesive and tend to aggregate more than smaller 
ones14. This increase in platelet volume increases 
the tendency for coronary thrombus formation 
in acute coronary syndrome patients15. MPV is 
also used as a marker for atherosclerosis16. Many 
clinical studies detected MPV to be associated to 
atherosclerosis and cardiac diseases17,18. MPV scores 
were significantly higher in acute ischemic shock 
than in control group19-21. In patients with diabetes, 
MPV was higher compared to the normal glycemic 
controls; in addition, it has been proposed that an 
increase in MPV could play a role in the micro- and 
macro-vascular complications related to diabetes22. 
Several studies show that MPV increases significantly 
in hyperthyroidism23 and hypothyroidism24. When 
we investigate the relationship of tinnitus with MPV 
which is increased in many metabolic conditions 
that cause tinnitus, we observed that MPV was 
significantly higher in all three groups (group 
1 p<0.033, group 2 p<0.021, group 3 p<0.001) 
compared to the controls. This situation is in 
accordance with the literature body.
NLR parameter is also increased in many 
diseases that cause tinnitus. Many studies show 
that neutrophile and lymphocyte numbers are 
important for peripheral inflammation and 
atherosclerotic process25,26. Increase in NLR is found 
to act in atherosclerotic process and cardiovascular 
disease27-29. A study on patients with stroke reported 
that CRP (C-reactive protein) which is an inflammation 
marker is significantly correlated with increase in 
NLR (p<0.001)28. Verdoia et al. reported that NLR was 
significantly increased in patients with diabetes and 
there is a significant correlation between increased 
NLR and coronary artery disease30.
In our study, although NLR was found to be 
prominently higher in patients with tinnitus in group 
1 and group 2, the difference could not reach a 
statistically significant level (p<0.053 and p<0.066 

Patients with tinnitus (n=80)
(avg ± SD)

Control (n=41)
(avg ± SD) P value

Age 47.1 ± 12.6 45.7 ± 11.5 0.600
WBC 7.0 ± 1.4 7.4 ± 1.6 0.262

Platelet 268000 ± 61000 256000 ± 56000 0.363
MPV 9.44 ± 1.10 8.5 ± 1.11 0.001*
nlr 2.59 ± 0.42 2.11 ± 0.89 0.003*

(WBC: White blood cell count, MPV: Mean platelet volume, nlr: Neutrophile to 
lyphocite ratio, *: statistically significant)

Table 3: Comparison of all patients’ and controls’ (Group 3) average values.
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respectively). Difference of NLR in patients with 
tinnitus and controls was statistically significant in 
group 3 (p<0.003).
This study reports that NLR and MPV are increased 
in patients with tinnitus, as well as in the pathologies 
that cause tinnitus. Other parameters investigated 
in relation to tinnitus in this study such as age, WBC 
and platelet count were not significantly different 
than the controls.
Tinnitus is a condition that can be caused by many 
different mechanisms and pathologies. Here, we 
wanted to state the significant increase in NLR and 
MPV in many different pathological conditions that 
cause tinnitus through our literature examination. The 
statistical analysis of our data suggests a significant 
correlation between tinnitus and the increase in 
MPV and NLR for the first time. Consequently, this 
study is the first one to investigate the relationship 
of tinnitus with NLR and MPV through literature 
search and analyses and further studies are required 
to clarify the information on this topic. 
Conclusion:
The results of this study suggest a statistically 
significant relationship between tinnitus and 
MPV and NLR and may help the further studies 
on this topic. Our results may canalize the further 
studies about tinnitus pathophysiology to blood 
circulation and vascular mechanisms. Also the other 
inflammation and vascular pathology markers would 
be a needed topic to study on tinnitus.
Funding: There isn’t any company or association or 
any other foundation financing this study.
Ethical Approval: All procedures performed in studies 
involving human participants were in accordance 
with the ethical standards of the institutional and/
or national research committee and with the 1964 
Helsinki declaration and its later amendments or 
comparable ethical standards.
Conflict of Interest: None of the authors has any 
conflict of interest, financial or otherwise.

References
1.	 Heller AJ (2003) Classification and epidemiology of 

tinnitus. Otolaryngol Clin North Am 36: 239-48.

2.	 Davis A, Refaie AE (2000) Epidemiology of tinnitus. 
Tinnitus Hand book (Edn) Tyler RS. Sigular Thom-son 
Learning, San Diego pp: 1-24.

3.	 Jastreboff PJ, Gray WC, Mattox DE (1998) Tinnitus 
and hyperacusis. Frederickson JM, Harker LA, Krause 
CJ, Richardson MA, Schüler DA Otolaryngology 
Head and Neck Surgery, [3 Edn]. Mosby-Year Book, 

Philadelphia, pp. 3198-222.

4.	 Hoke M, Pantev C, Lütkenhöner B, Lehnertz K (1991) 
Auditory cortical basis of tinnitus. Acta Otolaryngol 
Suppl 491: 176-81.

5.	 Meyerhoff WL, Cooper JC (1991) Tinnitus. 
Otolaryngology 2: 1169-79.

6.	 Karnath S, Blann AD, Lip GY (2001) Platelet activation: 
assessment and quantification. Eur Heart J 22: 1561-1571.

7.	 Moller AR (2003) Pathophysiology of tinnitus. 
Otolaryngol Clin North Am 36: 249-66.

8.	 Mitchell S M, Michael JC (1911) Tinnitus. Mayo Clinic 
Proceedings Vol: 66.

9.	 Jastreboff PJ, Hazell JW (1993) A neurophysiological 
approach to tinnitus: clinical implications. Br J Audiol 
27: 7-17.

10.	Tonn dorf J (1980) Acute cochlear disorders; The 
combination of hearing loss, recruitment, poor 
speech discrimination, and tinnitus. Ann Oto Rhinol 
Laryngology 89: 353-8.

11.	Mosnier I, Teixeira M, Loiseau A (2001) Effects of 
acute and chronic hypertension on the labyrint -hine 
barriers in rat. Hear Res 151: 227-36.

12.	Gates GA, Cobb JL, D'Agostino RB, Wolf PA (1993) The 
relation of hearing in the elderly to the presence of 
cardiovascular disease and cardiovascular risk factors. 
Arch Otolaryngol Head Neck Surg 119: 156-61.

13.	Celik O (2002) Otorhinolaryngology and head and 
neck surgery. Tinnitus, Ozluoglu L, Atasa Turgut, 
publishing, Istanbul 1: 88-98.

14.	Schoene NW (1997) Design criteria: tests used 
to assess platelet function. Am J Clin Nutr 65: 
1665S-1668S.

15.	Huczek Z, Filipiak KJ, Kochman J (2010) Baseline 
platelet size is increased in patients with acute 
coronary syndromes developing early stent 
thrombosis and predicts future residual platelet 
reactivity. A case-control study. Thromb Res 125: 
406–412.

16.	Gigante J (2005) Tonsillectomy and adenoidectomy. 
Pediatr Rev 26: 199-202.

17.	Drager LF, Polotsky VY, Lorenzi-Filho G (2011) 
Obstructive sleep apnea: an emerging risk factor for 
atherosclerosis. Chest 140: 534-542.

18.	Li RC, Haribabu B, Mathis SP, Kim J, Gozal D, et 
al. (2011) Leukotriene B4 receptor-1 mediates 
intermittent hypoxia-induced atherogenesis. Am J 
Respir Crit Care Med 184: 124-31.

19.	D’Erasmo E, Aliberti G, Celi FS, Romagnoli E, Vecci E, 
et al. (1990) Platelet count, mean platelet volume 
and their relation to prognosis in cerebral infarction. 
J Intern Med 227: 11–14.



Otolaryngology online

20.	O’Malley T, Langhorne P, Elton RA, Stewart C (1995) 
Platelet size in stroke patients. Stroke 26: 995–999.

21.	Butterworth RJ, Bath PM (1998) The relationship 
between mean platelet volume, stroke subtype and 
clinical outcome. Platelets 9: 359–364.

22.	Papanas N, Symeonidis G, Maltezos E, Mavridis G, 
Karavageli E, et al. (2004) Mean platelet volume in 
patients with type 2 diabetes mellitus. Platelets 15: 
475-8. 

23.	 Ford HC, Toomath RJ, Carter JM, Delahunt JW, Fagerstrom 
JN, et al. (1988) Mean platelet volume is increased in 
hyperthyroidism. Am J Hematol 27: 190-193.

24.	Yilmaz H, Ertugrul O, Ertugrul B, Ertugrul D (2011) 
Mean platelet volume in patients with subclinical 
hypothyroidism. Platelets 22: 143-147.

25.	Nasr N, Ruidavets JB, Arnal JF, Sie P, Larrue V, et 
al. (2009) Association of neutrophil count with 
microembolization in patients with symptomatic 
carotid artery stenosis. Atherosclerosis 207: 519-23.

26.	Ait-Oufella H, Salomon BL, Potteaux S, Robertson 

AK, Gourdy P, et al. (2006) Natural regulatory T cells 
control the development of atherosclerosis in mice. 
Nat Med 12: 178-80.

27.	Papa A, Emdin M, Passino C, Michelassi C, Battaglia D, 
et al. (2008) Predictive value of elevated neutrophil-
lymphocyte ratio on cardiac mortality in patients with 
stable coronary artery disease. Clin Chim Acta 395: 
27-31.

28.	Horne BD, Anderson JL, John JM, Weaver A, Bair TL, 
et al. (2005) Which white blood cell subtypes predict 
increased cardiovascular risk? J Am Coll Cardiol 45: 
1638-43.

29.	Gibson PH, Croal BL, Cuthbertson BH, Small GR, 
Ifezulike AI, et al. (2007) Preoperative neutrophil-
lymphocyte ratio and outcome from coronary artery 
bypass grafting. Am Heart J 154: 995-1002.

30.	Verdoia M, Schaffer A, Barbieri L, Aimaretti G, Marino 
P, et al. (2015) Impact of diabetes on neutrophil-to-
lymphocyte ratio and its relationship to coronary 
artery disease. Diabetes Metab 41: 304-311.


