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ABSTRACT

Introduction: trigeminal nerve is fifth cranial nerve carrying face sensation and dividing into ophthalmic, maxillary and
mandibular divisions. Trigeminal neuralgia is clinical condition can be presenting in Covid19 patients. The current study
reviews the clinical cases of trigeminal neuralgia of covid19 and explains the anatomical mechanism of pain and its radiation
as present with associated symptoms. On current studies reviews entire cases covid19 since 2019 up to 2022 presenting with
Trigeminal pain. It found to be a very rare reason comparing to the previous reasons such as infection, tumor, thrombosis,
vasculitis, autoimmune disease leading to direct or indirect effects on trigeminal nerve demyelination. Knowing the case
presentation of covid19 patient presenting with trigeminal neuralgia may lead to prevent further complications and saving
patients life. Learning new clinical issues based on understanding the basic medical sciences prepare good safe physicians to
raise their level of education resulting in good medical services in future. Pediatricians, internist, radiologist, ophthalmologist,
Otorhinolaryngologists and surgeons has to be aware of this clinical presentation to be able to take more precaution and avid
outbreak of corvid 19 infection between medical staffs in different regions of hospital such as clinics, wards, emergency rooms

and operations.
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Introduction

Severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) was originally noticed in Wuhan, China
in 2019 [Veritti et al 2020]. Severe acute respiratory
syndrome coronavirus 2 was named as COVID-19
and defined as a pandemic disease on March 11, 2020.
[Khalili et al 2020]. By March 28, 2022, 21,092,096
people were infected with SARS-CoV-2, 757,727 of
whom passed away due to COVID-19 or its adverse
health consequences (Worldometer).

Trigeminal nerve is fifth paired cranial nerve exists
from pons which is a middle part of brainstem. It
carries the face sensation to three sensory nuclei
are mesencephalic, principal sensory, spinal nuclei
extending through brainstem and into the high
cervical spinal cord. Also, it has one motor nucleus
motor extending in brainstem to control mastication
muscles (Masseter,Temporalis, lateral pterygoids and
medial pterygoids in addition to tensor veli palatini,
mylohyoid, tensor tympani, and anterior belly of
digastric muscles. The trigeminal nerve passes lateral
to the cavernous sinus. It divided into ophthalmic,
maxillary and mandibular divisions existing the skull
via the superior orbital fissure, foramen rotundum
and foramen ovale respectively (Huff and Daly 2020).
The current study highlights the trigeminal neuralgia
present with different clinical features in covid19 and
explained the neuroanatomical mechanism of pain and
radiations.
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Material and Method

The literatures linked to trigeminal nerve
involvement and covidl9 are attained from PubMed
and Google Scholar database. On PubMed there are
252 articles and on google scholar 607. On The entire
articles have been published in 2020 found to be almost
9 hundred articles. The entire articles are founded and
selected based on the keyword ‘trigeminal neuralgia,
ocular pain, corona virus and covid19. The articles are
selected only in English language. Out of six hundred
articles, 7705 Covid19 cases including 728 trigeminal
neuralgia cases found to be relevance to the study
and were collected from 2020 till 2022. The data is
collected and analysis via Statistical Package for the
Social Sciences (SPSS).

Result

The current study reviews the 7561 cases of Covid19
that is including 638 trigeminal neuralgia (8.4%). The
known cases, there are several reports and research
studies which are 638 trigeminal neuralgia cases of
Covidl9 disease with clear reasons of ophthalmic
neuroglia (ocular pain). The unknown cases, 48 cases
of trigeminal neuralgia of Covidl9 disease without
any reasons of affected eye. The trigeminal neuralgia
divided into 590 known (7.8%) and 48 unknown cases
(0.6%). 638 trigeminal neuralgia found to be known
(92.5%) more than unknown reason cases (7.5%).
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Discussion

Trigeminal neuralgia (TN) is unusual illness, which is
a chronic neuropathic sharp pain due to spontaneous,
and excitation of electric shock-like the distribution
of one or more trigeminal nerve’s divisions (Bendtsen
et al. 2019). The lifetime prevalence of trigeminal
neuralgia in population-based studies found to be
to be about 0.16% to 0.3% (Mueller et al 2011). The
incidence rate of Trigeminal neuralgia ranges between
0.0004 and 0.0013% and surges with age (Yadav et al
2017) whereas it found to be to be increasing to 0.07%
(Cephalalgia. 2018, Jones et al. 2019). The classical
trigeminal neuralgia is defined severe sharp one
side of face pain involving one or more of trigeminal
branches, aggravating by a stimulus without radiating
and occurring between second and two minutes to
the affected side of the face in Headache Classification
Committee of the International Headache Society
(Cephalalgia. 2018). The trigeminal nerve innervates
the meninges above tentorium therefore the headache
is due to referred pain from trigeminal irritation of any
Covid-19 infection its branch distributions however it
can be a serious sign of cerebral venous thrombosis
when the vein dilated and irritate the meninges to
because of its coverage of the cerebral veins.

There are several theories explained the mechanism
of neuropathy. Covid19 may infect neurons, glial cells
(astrocytes and microglia) results in activating innate
reaction producing high serum protein S100b, and a
higher BBB associated with severity of tissue injury
(Aceti et al 2020). As the virus become systemic
infection, a huge of inflammatory mediators such as
cytokines, chemokines, interleukins, and antibodies
will release resulting in the neural damage and
consequences (Klein et al 2019). Moreover, Covid19
may penetrate nervous system through trans synaptic
neurons, immunological, or meningeal affecting cranial
nerve (trigeminal nerves) however the respiratory and
enteric routes which circulating the virus to brainstem
nuclei so-called a hematogenous route (Paniz-
Mondolfi et al 2020, Yashavantha and Jayabaskaran
2020, Deffner et al 2020, Franca et al 2021).

Based on anatomical interpretation of AlDorazi and
Altalalwah (2021), the covidl9 may lead to vasculitis
therefore the trigeminal Neuralgia may result due
to vascular compression as the trigeminal nerve
passes next to superior cerebellar artery, anterior
inferior cerebellar artery, or the superior petrosal
veins (Apfelbaum 2000, Hong et al 2011). Moreover,
the covidl9 invade nose epithelium by its binding
to ACE-2 receptors in which the trigeminal nerve
sensory branches distribution (Fodoulian et al 2020).
Furthermore, the cerebral vein thrombosis occurs in
13 persons per million yearly (Sharouni and Narayanan
2015). The cerebral vein thrombosis includes
Cavernous thrombosis occurs in 22-157 per ten million
which is more in Female than male (Devasagayam et
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al 2016) due to coagulopathy, contraceptive uses,
pregnancy and post-partum period, Malignancy,
Infection, Mechanical precipitants lumbar puncture.
Recently, Covid19 found to be a reason of cerebral vein
thrombosis as super infection with fungal or binding
with ACE2 producing vasculitis (AlDorazi and Al
Talalwah 2021). It has been estimated to have orbital
fissure syndrome involving ophthalmoplegia in 30% in
post covidl9 cavernous sinus thrombosis (Kasimov et
al, 2022). For instance, the Cavernous sinus thrombosis
is a cerebral vein thrombosis caused by infection
through venous system either superficial and deep
face veins such as facial veins and air sinuses veins.
Based on details description of basic Venus system
draining (Standring, 2005), current study describes the
pathogenic of covid19 infection transmission to cause
cavernous sinus thrombosis through superficial veins
transmit face skin infection via superior and inferior
ophthalmic veins as well as transmit the skin of scalp
infections through supra orbital and supra trochlear
veins through to superior ophthalmic veins.
Cavernous sinus thrombosis may occur due to
spread of infection from ethmoid by ethmoidal veins
or sphenoid sinuses (Zhang and Stringer. 2010) due
to cerebral, meningeal and diploic veins and dental
procedures (Patel et al 2020) due to the superior and
inferior alveolar veins drained into cavernous sinuses.
Although, the maxillary sinus infection may occur due
to Covidl9 infection in which the viruses transmit
by venous system in which the maxillary veins drain
backward to pterygoid plexus then to cavernous
sinuses via emissary veins. As aresult, the post COVID19
cavernous thrombosis may compress the trigeminal
nerve and produce clinical features by its lateral wall
however it may effect more than one neurological
cranial deficits presenting dysfunction of extraocular
muscle innervated by oculomotor and trochlear nerves
as well as the ophthalmic and maxillary divisions of
trigeminal nerve. Therefore, physician should examine
the eye and other cranial nerve followed by request of
computerize tomography CT to exclude or document
cavernous thrombosis which ends with blindness.
During pandemic, sever covidl9 found to be a main
reason of mucormycosis infection in 88% affecting 57%
PNS involvement (Carlos and Pablo 2021), infraorbital
nerve in 64% and maxillary branch of trigeminal nerve
in 52% (Bhuskute et al 2022). On the other hand, several
trigeminal neuralgia case studies have been reported
by (Kaya & Kaya, 2021; Narasimhalu et al., 202l
Santovito and Pinna 2021; Onoda et al 2022). However,
three cases beyond of 45 years presented with history
of coexistent chronic disease such as diabetes,
hypertension with or without hyperlipidemia, scoliosis
or brain surgery. The investigation is highly suggested
that trigeminal neuropathy is result of consequences
of chronic diseases whereas Santovito and Pinna (2021)
presented a case believing that the vaccine is main
reason inducing the trigeminal neuropathy based on no
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other significant finding in history and investigation.
Based on current study reviews, the unknown cases,
48 cases of trigeminal neuralgia of Covidl9 disease
without any reasons of affected eye which are Bohania
et al 2021 reported four cases, Vasanthpuram and
Badakere (2021), A.C.De.F Ferreira et al 2020, Zhang et
al 2020 and Molina et al 2021, Emami and Marolin (2021)
and Maksimova et al (2022) reported six cases whereas
Caggia et al 2021 reported ten cases and Kasimov et
al (2022) reported twenty-eight cases postcovidl9
cavernous sinus thrombosis involving ophthalmic
division of trigeminal nerve which have no reason of

Table 1. The incidence rate of trigeminal neuralgia of known and unknown reasons.

Trigeminal Neuralgia of COVID-19: Meta-analysis

ocular pain in 0.6% of covid19 cases. Therefore, current
study explain that reason of trigeminal neuralgia is
due to compression of trigeminal nerve by lateral wall
of cavernous sinuses.

According on to Sen et al (2021), the ocular pain
is presenting feature of COVID-19 disease ranging
from 10.3% to 31.2% as Aggarwal et al (2020) reported
a highest incidence rate whereas Rokohl et al (2020)
reported lowest rate. On current met analysis study,
the ocular pain is presenting feature of COVID-19
disease ranging from 0.8% to 48.6% (Table 1, Figure 1)
as Abrishami et al (2020) reported a highest incidence

Study Number trigeminal (ophthalmic) neuralgia cases | Total covid19 cases | Rate
Known reason cases
Abrishami et al (2020) 69 142 48.6
Aggarwal et al (2020) 68 196 34.2
Atum et al (2020) 10 40 25
Chen et al (2020) 23 535 4.2
Guan et al (2020) 9 1099 0.8
Guemes-Villahoz et al (2020) 35 310 1.3
Hong et al (2020) 15 56 26.8
Karimi et al (2020) 2 43 4.9
Lan et al (2020) 3 81 3.7
Landecho et al (2020) 6 27 222
Lee et al (2020 3 103 2.9
Loffredo et al (2020) 13 1167 11
Lomi et al (2020) 8 127 8.7
Ma et al (2020) 4 216 27.3
Marinho et al (2020) 12 12 100
Meduri et al (2020) 3 29 10.3
Onciil et al (2020) 16 197 81
Perlman et al 2020 218 2523 8.6
Rokohl et al (2020) M 108 10.2
Seah et al (2020) 1 17 5.9
Sindhuja et al (2020) 12 127 9.4
Sun et al (2020) 2 102 2
Tostmann et al (2020) 31 91 341
Wu et al (2020) 12 38 31.6
Xia et al (2020) 1 30 33
Xu et al (2020) 2 30 6.7
Zhou et al (2020) 1 67 1.5
Total study rate of known 590 7513 7.8
Unknown reason cases 48 48 0.6
Total study rate of known and unknown 638 7561 8.4
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Figure 1. The incidence rate of trigeminal neuralgia

rate whereas Guan et al (2020) reported lowest rate.
However, Nasiri et al (2021) according to meta-analysis
found the ocular pain in COVID-19 cases due eye
condition found to be 7.8%. Based on current meta-
analysis study, the ocular pain due eye condition
found to be 7.8% (Table 1). Further, meta-analysis
result of current study, the incidence of trigeminal
neuralgia including known and unknown reason of eye
condition based on history and clinical examination is
8.4% (Table 1). Therefore, the trigeminal neuralgia is a
manifestation of covidl9 disease. The physician should
be aware of trigeminal neuralgia to isolate patient to
prevent spread of infection. Further, ophthalmologist
must to be careful in examination of patient presenting
with trigeminal neuralgia using personal protective
equipment to avoid spread of infection. This study to
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