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Vascular Occlusion Role in the Etiopathohegenesis of
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ABSTRACT
Objective: To evaluate the concomittant metabolic disorders, mean platelet volume (MPV), and neutrophil to lymphocyte ratio
(NLR) in patients with idiopathic sudden sensorineural hearingloss (SSNHL) in comparison to healthy controls.
Study Design: Case-control study.
Place and Duration of Study: Department of Otorhinolaryngology, Head and Neck Surgery, University of Health Sciences,
Haydarpaşa Numune Training and Research Hospital, Turkey, from December 2016 to May 2019.
Methodology: Fifty-ﬁve patients aged 18-59 years and diagnosed with idiopathic SSNHL and 145 healthy individuals who
applied for a hearing screening within the same time period (control group). Demographics, concomitant diseases, laboratory
results, and outcome of pure tone audiometers were recorded. MPV and NLR were the outcome measures.
Results: The percentage of individuals with high MPV level was 10.9% in the idiopathic SSNHL group, it was identiﬁed as 2.8%
in the control group (p = 0.040). The average NLR was higher in patients with idiopathic SSNHL than control group (1.7
(1.42-2.20) and 1.5 (1.29-1.88), p = 0.004). A NLR level of 2.01 and above is associated with 2.881 times higher risk of idiopathic SSNHL (odds ratio 2.881, 95% conﬁdence interval 1.427-5.817).
Conclusion: High MPV and NLR values are associated with idiopathic SSNHL, suggesting the role of vascular pathologies in
etiology of idiopathic SSNHL. Therefore, patients with idiopathic SSNHL should undergo detailed evaluation including hematological indices.
Key Words: Idiopathic sudden sensorineural hearing loss, Mean platelet volume, Neutrophil to lymphocytes ratio.
How to cite this article: Yildiz S, Toros SZ. Vascular Occlusion Role in the Etiopathohegenesis of Idiopathic Sudden Sensorineural
Hearing Loss: Risk Analysis with Hematological Parameters. J Coll Physicians Surg Pak 2020; 30(06):606-610 https://doi.org/10.29271/jcpsp.2020.06.606.

INTRODUCTION
Sudden sensorineural hearing loss (SSNHL) was ﬁrst described
by Klein in 1944. It is deﬁned as hearing loss occurring in the
sensorineural component at 30 dB and above in 3 consecutive
frequencies within 72 hours.1
SSNHL can be seen in all age groups, but fewer cases have been
reported in children and the elderly. It is most common between
the ages of 30-60 and in the vast majority of cases, a single ear is
involved. Its incidence is reported to be 5-20 / 100,000.2
However, since it is a disease that can recover spontaneously
without a doctor's application, the incidence is thought to be
higher than speciﬁed.
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Since the treatment will be etiological, the underlying cause has
an important role in the treatment of these patients. An underlying cause (acoustic neuroma, etc.) can be detected in only
10% of patients diagnosed with SSNHL. The rest of the group is
considered as idiopathic.3 Treatment is started empirically as
the exact cause of idiopathic SSNHL is not known. The most
commonly used agents in treatment are steroids and antivirals
and hyperbaric oxygen.
Various theories have been proposed to explain the cause of
idiopathic SSNHL. The main ones are: viral infection, vascular
occlusion, intraccochlear membrane rupture, and autoimmunity.4 In the proposed theories, vascular and inﬂammatory
causes are prominent. In recent years, MPV and NLR have been
extensively studied to investigate the etiopathogenesis and
prognosis of microvascular diseases.5 It has been suggested
that the risk of thrombosis increases with increasing size of
platelets in microvascular diseases.5 Therefore, high MPV has
been associated with increased incidence of microvascular
complications in diabetes mellitus and increased mortality in
coronary artery disease.6 NLR has been recognised as an indicator of inﬂammatory stres.7
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Table I: Demographics and concomitant diseases of the study groups.

Total (n=200)

Patients with idiopathic SSNHL
(n=55)

Healthy controls
(n=145)

p

42.83 ±9.19

41.75 ±11.24

43.23 ±8.29

0.307a

Female

101 (50.5%)

32 (58.2%)

69 (47.6%)

Male

99 (49.5%)

23 (41.8%)

76 (52.4%)

Hypertension

22 (11.0%)

9 (16.4%)

13 (9.0%)

0.135b

Diabetes mellitus

24 (12.0%)

8 (14.5%)

16 (11.0%)

0.495b

Hyperlipidemia

13 (6.5%)

2 (3.6%)

11 (7.6%)

0.521c

Age (year)
Sex

Concomitant
diseases
a

0.181b

b

Student’s t test, Chi-square test, cFisher’s Exact Test. SSNHL = Sudden sensorineural hearing loss. Data are presented as mean±standard deviation or n
(%).
Table II: Mean platelet volume and neutrophil to lymphocyte ratio of the study groups.

Total (n=200)

Patients with idiopathic SSNHL
(n=55)

Healthy controls
(n=145)

17 (8.5%)

6 (10.9%)

11 (7.6%)

173 (86.5%)

43 (78.2%)

130 (89.7%)

10 (5.0%)

6 (10.9%)

4 (2.8%)

1.6 (1.32-1.93)

1.7(1.43-2.20)

1.5 (1.29-1.88)

NLR <2.01

156 (78%)

35 (63.6%)

121 (83.4%)

NLR ≥2.01

44 (22%)

20 (36.4%)

24 (16.6%)

Low (<4.5 fL)
MPV

Normal (4.5-8.5 fL)
High (>8.5 fL)

NLR, median (IQR)

p

*

0.040a

**

0.004b

**0.003c

a

Fisher Freeman Halton Test, bMann-Whitney U test, cPearson Chi-Square test, p<0.05, p<0.01. SSNHL= Sudden sensorineural hearing loss, MPV= Mean
platelet volume, NLR = Neutrophil to lymphocyte ratio, SD = Standart deviation, IQR = Interquartile range, fL = Femtoliter.
Data are presented as n (%) or mean±SD, and median (IQR).
Table III: Predictive value of neutrophil to lymphocyte ratio for idiopathic SSNHL in ROC analysis.
Predictive value of NLR

ROC curve

Cut-oﬀ

Sensitivity

Speciﬁcity

PPV

NPV

OR

95% CI

Area

95% CI

p

≥2.01

36.4%

83.5%

77.56

45.45

2.88

1.43-5.82

0.631

0.544-0.718

0.004

NLR = Neutrophil to lymphocyte ratio, ROC = Receiver operating characteristic, PPV = Positive predictive value, NPV = Negative predictive value, OR = Odds
ratio, CI = Conﬁdence interval.

Increased NLR values have been reported to be associated with
high mortality in patients with coronary artery disease.8 Based
on this information, we think that MPV and NLR levels change in
idiopathic SSNHL and these changes show microcirculatory
disorder and inﬂammatory process in etiopathogenesis.

The aim of this study was to evaluate MPV and NLR levels in
idiopathic SSNHL patients according to healthy controls.

METHODOLOGY
It was a case-control study. Total sample was 200 people,
101 females and 99 males.Fifty-ﬁve patients (patient group)
diagnosed with SSNHL at the ENT Clinic of University of
Health Sciences, Haydarpaşa Numune Training and
Research Hospital, Turkey, at the age of 18-59 between
December 2016 and May 2019; and 145 healthy individuals
(control group) who applied for hearing screening within the
same period were included in the study. Patients with a
history of anatomical external and middle ear disorders and
ear surgery were excluded from the study.
Demographic data, medical history, concomitant diseases,

physical examination ﬁndings, laboratory results and the
formation of pure tone audiometers were recorded and
statistically compared between patients and control groups.
The normal MPV range in complete blood count was consid9
ered to be 4.5-8.5 femtoliters (fL). Neutrophil and lymphocyte counts were used to calculate NLR. In pure tone
audiometry tests, thresholds at 250 Hz, 500 Hz, 1000 Hz,
2000 Hz, 4000 Hz, and 8000 Hz were recorded for the right
and left ear for individuals.
The study data were summarised by using descriptive statistics (e.g., mean, standard deviation, median, interquartile
range, frequency, percentage). SPSS 22 (Statistical Package
for the Social Sciences) (IBM Corp, USA) was used for the
statistical analysis. Shapiro-Wilks test and Box Plot graphics
were used to evaluate the suitability of the data to normal
distribution. In order to test the signiﬁcance of diﬀerence in
continuous variables between study groups, Student’s t-test
or Mann-Whitney U-test was used for normally or not
normally distributed data, respectively. Chi-square test, Fisher-Freeman-Halton test, and Fisher’s Exact testwere used for
comparison of qualitative data between study groups. The
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predictive value of NLR for idiopathic SSNHL was evaluated
using receiver operating characteristic (ROC) analysis and
optimal cut-oﬀ point of NLR was determined with either high
sensitivity or high speciﬁcity. The odds ratio was calculated
as an estimate of relative risk of cut-oﬀ NLR on the idiopathic SSNHL as an outcome. Statistical signiﬁcance was
deﬁned as p <0.05.

Figure 3:Distribution of individuals in idiopathic SSNHL and control
groups with respect to neutrophil to lymphocyte ratio (NLR) cut-oﬀ
value of 2.01. The percentage of patients having a NLR of 2.01 and
above was 36% in the idiopathic SSNHL group and 17% in control
group (p = 0.003, Pearson Chi-Square test).

Figure 1: The mean platelet volume (MPV) of healthy controls and
patients with idiopathic SSNHL. As the percentage of subjects with
normal MPV level was lower in idiopathic SSNHL group than the
control group, those of low or high MPV level was signiﬁcantly
higher (p=0.040). fL = Femtoliter, SSNHL = Sudden sensorineural
hearing loss.

The percentage of individuals with high MPV level was 10.9%
in the idiopathic SSNHL group, it was identiﬁed as 2.8% in
the control group (p = 0.040) (Table II, Figure 1). The
avarage NLR was 1.7 (1.42-2.20) in the idiopathic SSNHL
group, it was found to be 1.5 (1.29-1.88) in the control
group. The avarage NLR was statistically signiﬁcantly higher
in the idiopathic SSNHL group compared to the control group
(p = 0.004, Table II).
The optimal cut-oﬀ value of NLR for idiopathic SSNHL was
calculated as 2.01 (sensitivity 36.4%, speciﬁcity 83.5%) in
ROC analysis (Table III, Figure 2). The percentage of patients
with NLR 2.01 and above was 36.4% in the idiopathic SSNHL
group and 16.6% in the control group (p = 0.003) (Table II,
Figure 3). NLR level 2.01 and above has 2.881 times higher
idiopathic SSNHL risk (rate ratio 2.881, 95% conﬁdence
interval 1.427-5.817, Table III).

DISCUSSION
In this case-control study, we found that high-MPV rate and
NLR levels were signiﬁcantly higher in patients with idiopathic
SSNHL than healthy individuals. We also calculated the cut-oﬀ
value of NLR as 2.01. The calculated value was associated
with 2.881 times higher risk of idiopathic SSNHL.

Figure 2: Receiver operating characteristic (ROC) curve for neutrophil
to lymphocyte ratio (NLR) to predict idiopathic SSNHL.

RESULTS
Demographic data (age and gender) of the case and control
groups were compared and no statistically signiﬁcant diﬀerence was found (p>0.05, Table I). Concomittant diseases
(hypertension, diabetes mellitus, and hyperlipidemia) of the
case and control groups were compared and no statistically
signiﬁcant diﬀerence was found (p>0.05, Table I).
608

Idiopathic SSNHL with an average age of 40 to 54 can be
seen in almost all age groups.2 In general, when the studies in
the literature are evaluated, no signiﬁcant ﬁnding was found
10, 11
in terms of age distribution.
Considering the distribution to
age groups in this study, no signiﬁcant distribution diﬀerence
in patients with idiopathic SSNHL was identiﬁed in line with
the literature.
It is stated in literature that the gender distribution is generally close to one another and there is no statistically signiﬁcant diﬀerence.10-12 In this study, 23 of the case group
consisting of 55 cases were males and 32 were females; 76 of
the control group consisting of 145 individuals are males and
69 are females. When the gender distribution is evaluated
according to the groups, it is not considered to be statistically
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signiﬁcant. This study generally overlaps with the literature in
terms of this ﬁnding.
Recent studies show that hypertension increases the risk of
13, 14
idiopathic SSNHL.
Comparing conditions that cause idiopathic SSNHL and endothelial dysfunction, Berjis et al. found
the frequency of hypertension to be signiﬁcantly diﬀerent in
the sudden hearing loss group compared to the control
group. 14 Hypertension was common in idiopathic SSNHL
patients compared to the control group in this study as well.
However, there was no statistically signiﬁcant diﬀerence (p =
0.135). In this study, antihypertensive use was not questioned in either groups. If patients using antihypertensive are
excluded from the study, the relationship between hypertension and idiopathic SSNHL can be presented more clearly,
and the hypothesis that hypertension can disrupt cochlear
microcirculation can be tested.
Diabetes mellitus (DM) is observed to increase the frequency
of idiopathic SSNHL.15,16 Kitoh et al. found in their study that
the severity of hearing loss in idiopathic SSNHL patients
showed a signiﬁcant relationship with DM.17 Durmuş et al.
suggested that patients with high blood glucose levels had
worse prognosis.10 In this study, DM was more common in the
idiopathic SSNHL patient group. However, there was no statistically signiﬁcant diﬀerence (p = 0.495).
Previous studies have reported that individuals with idiopathic SSNHL have higher MPV values.10, 16, 18 Durmuş et al.
found that patients with higher MPV values respond less to
corticosteroid therapy.10 In accordance with these studies, we
found MPV values to be signiﬁcantly higher in the idiopathic
SSNHL group compared to healthy controls. Macrotrombocytes with high thrombotic potential have been previously
shown to cause cochlear microcirculation by causing vascular
occlusion.5

SSNHL, suggesting the role of vascular pathologies in idiopathic SSNHL etiology. Etiopathogenesis of idiopathic SSNHL
can be revealed by performing wider ranged series studies
with these hematological parameters obtained from a rapid
result and low cost examination. By this means, patients can
be treated quickly and easily.
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Studies have found that higher NLR values are higher in idiopathic SSNHL patients.18, 19 Bulğurcu et al. found that the treatment response was lower in patients with higher NLR averages.20 Similarly, in this study, NLR values in the idiopathic
SSNHL group were signiﬁcantly higher than the control group.
In the ROC analysis, the NLR cut-oﬀ value that we detected
with high speciﬁcity to predict idiopathic SSNHL was 2.01.
Increased NLR is an etiological and prognostic factor for
diseases characterised by microcirculation insuﬃciency and
ﬁnal organ damage.
The main limitation of this study is its retrospective design,
which limits the control of confounding factors aﬀecting MPV
and NLR and prevents us from reaching a deﬁnitive conclusion on vascular pathologies in idiopathic SSNHL etiology.
Larger-scale, randomised, prospective studies are required to
clearly deﬁne the etiopathology of idiopathic SSNHL.

CONCLUSION
High MPV and NLR values may be associated with idiopathic
Journal of the College of Physicians and Surgeons Pakistan 2020, Vol. 30(06): 606-610
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