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Microthrombosis and Sudden Sensorineural
Hearing Loss
Microthrombosis is one of the multifactorial processes
involved in the development of vascular, malignant, and
neuroinﬂammatory diseases and organ failure. It is caused
by endothelial cell dysfunction, which is induced by local
coagulation disorders followed by platelet dysfunction and
ﬁbrin formation, and septicemia followed by local hypoxemia and cytokine activation.1 The main triggers of microthrombosis include the following.
• Acquired coagulation disorders and inherited thrombophilia.
• Platelet, leucocyte, or erythrocyte dysfunctions.
• Endothelial dysfunctions and local endovascular hyperviscosity (►Fig. 1).2
Microvascular dysfunction plays an important role in the
pathogenesis of hearing disorders, such as sudden sensorineural hearing loss (SSNHL), in which hearing is lost within
72 hours. It affects 5 to 27 persons per 100,000 people every
year. The main audiometric criterion currently used to diagnose SSNHL is a reduction in hearing of 30 dB in three
contiguous audiometric frequencies. When premorbid audiometry is not available, the hearing threshold is usually
compared with that of the contralateral ear. Up to 90% of
SSNHL cases are idiopathic, and the most accredited etiologies
are viral, vascular, and autoimmune.3

Serotonin as a Driver of Sudden
Sensorineural Hearing Loss
In this issue, Drouet et al validated plasma serotonin in
SSNHL.4 The authors showed that an increased plasma
serotonin concentration could distinguish between a discovery SSNHL group, a validation SSNHL group, and a control
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group, with 96% speciﬁcity and 90% sensitivity. The authors
suggested that an increased plasma serotonin concentration
may be associated with the development of SSNHL.
This study reminds us that low to moderate titers of
antiphospholipid antibodies and high levels of factor
VIII/von Willebrand factor are involved in the pathophysiology
of SSNHL. Thrombophilia caused by inherited mutations, such
as the G20210A prothrombin mutation, G1619A factor V
Leiden mutation, and C677T methyltetrahydrofolic acid transferase mutation, may not be involved in the development of
SSNHL. The authors also showed that atherosclerosis may be
involved in SSNHL as indicated by elevated levels of homocysteine, but this association was statistically weak.
The authors retrospectively compared a discovery group of
133 SSNHL patients with a validation group of 128 newly
diagnosed SSNHL patients and an age- and sex-matched control
group. Unlike in the SSNHL groups, systemic disorders such as
arterial hypertension, diabetes mellitus, hyperlipidemia, smoking, and family history of cardiovascular disease were prevalent
in the control group. Another limitation of the study was the
rapid development and disappearance of SSNHL symptoms.
Furthermore, the prevalence of deafness differed between the
discovery group (40%) and the validation group (76%). As SSNHL
may have occurred before the patients ﬁrst noticed the symptoms and because plasma serotonin concentrations were
assessed after serotonin- and tryptophan-rich foods were excluded for 48 hours, the presented results may not represent the
true serotonin concentration at the time of SSNHL onset.

Multifactorial Etiology of Sudden
Sensorineural Hearing Loss
Other pathophysiological investigations have identiﬁed factors that may contribute to SSNHL development, in addition
to those described by Drouet et al.4
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• T allele carriers of platelet glycoprotein Ia (GPIa) C807T
polymorphism (associated with myocardial infarction,
stroke, and retinal vein thrombosis) and elevated ﬁbrinogen levels were reported as risk factors for SSNHL.5
• TheT-786C, G894T, and 4a/4b polymorphisms in the endothelial nitric oxide synthetase genes were more prevalent in
SSNHL patients, and these may induce plasma hyperviscosity and increased erythrocyte deformability.6
• Whole-blood viscosity and red blood cell aggregation
were increased in patients with SSNHL.7
• Plasminogen activator inhibitor -1 levels and anticardiolipin antibodies were elevated in patients with SSNHL.8
• Interestingly, the laboratory atherosclerosis risk factors
(cholesterol, triglycerides, and homocysteine) were elevated in patients with SSNHL.8,9

SARS-CoV-2 Infection and Sudden
Sensorineural Hearing Loss
After the manuscript had been accepted for publication, the
severe acute respiratory syndrome coronavirus 2 (SARS-CoV2) outbreak started,10 and data became available on the
coincidence of SSNHL and SARS-CoV-2 infection. The latter
has been associated with various thrombosis-related complications, both venous and arterial, leading to a systemic multiorgan condition.11,12 The associated viral sepsis affects many
organs via angiotensin-converting enzyme 2 (ACE2) receptors
and ultimately results in multiple fatal organ failures,13 which
may contribute to the pathophysiology of SSNHL.
SSNHL is caused by viral infection, vascular occlusion,
abnormal cellular stress responses within the cochlea, and
immune-mediated mechanisms.14 SARS-CoV-2 enters the
cell via ACE2 receptor,15 and can infect many organs, including the central nervous system, peripheral nervous system,
and hearing center in the temporal lobe.16 The virus promotes excess cytokine release and induces hearing damage,17 endotheliitis, and systemic impaired microcirculatory
function.18 The virus also invades the cochlear nerve, causing
neuritis, and soft tissues of the cochlea, causing cochleitis.19
SARS-CoV-2 infection has now been identiﬁed in patients
with SSNHL who have clinically relevant reductions in highfrequency pure-tone thresholds and transiently evoked otoacoustic emission amplitudes (►Fig. 1).13,20–22

What the Future May Offer
Serotonin is a sensitive and speciﬁc marker for SSNHL
diagnosis, and probably activates platelets in the microcirculation. SARS-CoV-2 infection appears to cause endotheliitis in the hearing center of the temporal lobe, the cochlear
nerve, and tissues of the cochlea. Serotonin release and
SARS-CoV-2 infection intertwine to activate platelets and
drive SSNHL, and this needs to be tackled by speciﬁc
interventions.
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Fig. 1 Interplay of serotonin, blood coagulation, and SARS-CoV-2
infection on sudden sensorineural hearing loss.
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