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Abstract

Cough is one of the most common complaints that lead patients to see a doctor. It is not only a basic respiratory sign but also

an important neurological sign. There are 3 main types of cough: reflex cough (type I), voluntary cough (type II), and evoked

cough (type III). Reflex cough sensitivity may be increased in many neurological disorders, such as space-occupying lesion of

the brainstem, medullary lesions secondary to type I Chiari malformations, tics disorders such as Tourette’s syndrome, somatic

cough, neurodegenerative disorders of the cerebellum, and chronic vagal neuropathy due to allergic and nonallergic diseases. On

the other hand, cough sensitivity decreases in the cerebral hypoxia, cerebral hemispheric stroke with a brainstem shock, dementia

due to Lewy body disease, Parkinson’s disease, amyotrophic lateral sclerosis, multiple sclerosis, and peripheral neuropathy such

as hereditary sensory and autonomic neuropathy type IV, diabetic neuropathy, vitamin B12, and folate deficiency. The ear-

cough reflex of Arnold’s nerve, syncopal cough, cough headache, opioid associated cough and cough-anal reflex are signs that

can help in the diagnosis of underlying neurological disorders. The cough reflex test is a quick, easy, and inexpensive test that

can be performed during the cranial nerve exam. In this article, we have discussed cough reflex testing and various neurological

disorders that increase or decrease cough sensitivity.
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. Abstract:

Cough is one of the most common complaints that lead patients to see a doctor. It is not only a basic
respiratory sign but also an important neurological sign. There are 3 main types of cough: reflex cough
(type I), voluntary cough (type II), and evoked cough (type III). Reflex cough sensitivity may be increased in
many neurological disorders, such as space-occupying lesion of the brainstem, medullary lesions secondary to
type I Chiari malformations, tics disorders such as Tourette’s syndrome, somatic cough, neurodegenerative
disorders of the cerebellum, and chronic vagal neuropathy due to allergic and nonallergic diseases. On
the other hand, cough sensitivity decreases in the cerebral hypoxia, cerebral hemispheric stroke with a
brainstem shock, dementia due to Lewy body disease, Parkinson’s disease, amyotrophic lateral sclerosis,
multiple sclerosis, and peripheral neuropathy such as hereditary sensory and autonomic neuropathy type IV,
diabetic neuropathy, vitamin B12, and folate deficiency. The ear-cough reflex of Arnold’s nerve, syncopal
cough, cough headache, opioid associated cough and cough-anal reflex are signs that can help in the diagnosis
of underlying neurological disorders. The cough reflex test is a quick, easy, and inexpensive test that can be
performed during the cranial nerve exam. In this article, we have discussed cough reflex testing and various
neurological disorders that increase or decrease cough sensitivity.

Keywords:

Cough reflex, Neurological disorders, Cerebral disorders, cerebellar disorder, Vagal Neuropathy, Parkinson-
ism.

Introduction:

Cough is a forced exhalation effort against a closed glottis, which suddenly opens, expelling secretions and
foreign bodies from the respiratory tract, making a characteristic sound. Cough is one of the most common
complaints that prompt patients to seek medical attention. It is one of the most important protective
mechanisms of the airways, indicating the presence of a potential or actual airway lesion and helping to
clear secretions and foreign bodies from the airways (1). There are 3 main types of cough: reflex cough
(type I), voluntary cough (type II), and evoked cough (type III), which is preceded by a coughing stimulus.
Both reflex cough and voluntary cough trigger a similar mechanism of motor cough behavior. Cough is a
reflex mediated predominantly by control centers in the respiratory areas of the brainstem, modulated by
the cerebral cortex. Cough production proceeds through three coordinated phases: Inspiratory, compressive,
and expiratory phases. It begins with contraction of the inspiratory muscles (drawing air into the lungs),
closure of the glottis (creating subglottic pressure), and abduction of the vocal folds with forced expiration
(forcing the glottis to open) with expulsion of secretions. However, the cough reflex is under voluntary
control of higher neurological centers such as the cerebral cortex, which plays an important role in both the
initiation and inhibition of coughing (2). The reflex has afferent sensory nerve fibers (mainly branches of the
vagus nerve) that conduct afferent impulses diffusely to the spinal cord to reach the upper brainstem and
pons. Other parts of the brain are associated with the proper function of the cough center in the medulla,
such as the pontine respiratory group, lateral tegmental field, and deep cerebellar nuclei, which play a role in
the pattern of cough formation and regulation. The efferent fibers conduct signals from the cough center to
the diaphragm, abdominal wall, and muscles via the vagus, phrenic, and spinal motor nerves (3). Since the
cough reflex is a reflex, it can be affected or influenced by various neurological disorders [Table 1]. Both reflex
and volitional cough can be tested in various neurological and otolaryngological disorders. Different methods
can test the sensitivity and efficiency of the cough reflex. Sensitivity can be assessed by the concentration
or duration at which the cough can be evoked when exposed to variable concentrations and/or durations of
nebulized aerosols of a cough-inducing substance (such as citric acid, L-tartaric acid, or capsaicin). However,
there is considerable variability in the methods used in performing the test (4,5,6). To assess the efficiency
and strength of the cough, a group of Japanese scientists developed a device to measure cough strength
while testing the cough reflex. They connected an electronic spirometer to an ultrasonic nebulizer through a
special tube with a double lumen. The spirometer measures the peak cough flow of the provoked involuntary
cough (7).
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. Neurological Conditions Associated with Increased Cough Reflex Sensitivity:

Cerebral Disorders

The urge-to-cough (UTC) is a cognitive sensation required to initiate and inhibit the reflexive cough elicited
by stimuli lower than those normally required to elicit a motor cough. The cough is mediated by the cerebral
cortical or subcortical regions (8). Cough that has no identifiable medical cause and does not respond to
traditional medical measures used to be called psychogenic, habitual, or tic cough. Nowadays, the term
”psychogenic” is replaced by ”somatic” cough, and the term ”habitual” has been replaced by ”tic” cough,
according to the Diagnostic and Statistical Manual of Mental Disorders, 5th (DSM-5) Edition (9).

The distinction between somatic and non-somatic chronic cough is occasionally challenging, as patients
with chronic cough are more prone to psychomorbidities such as anxiety and depression, which in turn
can trigger chronic cough. The diagnosis of somatic cough syndrome should only be made if the patient
meets DSM-5 criteria, and not based on the presence or absence of a nocturnal cough or a cough with a
barking/honking quality. Some categories of patients with somatic cough disorders (such as children) may
benefit from nonpharmacologic trials of hypnosis or suggestion therapy (10). Tic-cough is a form of vocal
or phonic tics characterized by coughing suddenly, briefly, intermittently, involuntarily, or semi-voluntarily.
It may be associated with other motor or vocal tics such as throat clearing, sniffing, grunting, squealing,
screaming, barking, blowing, and sucking (11). The diagnosis of a tic cough is based on the presence of
the core clinical elements of tics such as suppressibility, distractibility, suggestibility, variability, and the
presence of a premonitory sensation, whether the cough is a single tic or one of many (12). Tourette
syndrome is a neuropsychiatric disorder characterized by the occurrence of involuntary motor and phonic
tics such as coughing, grunting, and wheezing. These phonic tics can be misdiagnosed as respiratory disorders
such as asthma, upper and lower respiratory tract infections. A careful history and thorough neurological
examination are necessary to make a correct diagnosis. (13). When chronic cough is associated with cerebral
manifestations such as truncal ataxia, nystagmus, or incoordination, a central cause should be suspected in
the cough center or superior control area. Primary central causes of chronic cough are extremely rare. In
patients with type-I Chiari malformations, cough may be the first symptom due to a lesion in the dorsal
medullary region of the brainstem. A space-occupying lesion in the brainstem involving the cough center or
pressing on the efferent fibers may be a rare cause of chronic cough (14).

Cerebellar Disorders

The neurons in the ventrolateral medulla that generate cough and breathing patterns interact with neural
networks in the cerebellum-rostral interposed nucleus, the rostral fastigial nucleus, and the infra-cerebellar
nucleus. Therefore, a dramatic reduction in cough frequency is observed after cerebellectomy or lesion of
the interposed nucleus (15). In cerebellar neurodegenerative diseases, there is a reduction in the frequency
of cough episodes that coincides with cerebellar atrophy. However, in a rare form of autosomal dominant
cerebellar ataxia (spinocerebellar ataxia type-5), episodes of spasmodic cough begin 10 to 30 years earlier
than the onset of ataxia. It may also be associated with spasmodic dysphonia and tremor. Both spasmodic
cough and dysphonia may be caused by laryngeal hyperreactivity and vagal dysfunction. These coughing
episodes could be considered reliable markers of familial neurodegenerative disease if there is a previously
diagnosed case (16).

Vagal neuropathy:

Cough reflex hypersensitivity is manifested by the occurrence of coughing attacks, often triggered by low-
threshold stimuli to which the patient is exposed during normal daily activities. Cough reflex hypersensitivity
is observed in all respiratory diseases (acute or chronic) when cough is a predominant feature. At the same
time, neuroinflammation is one of the most important causes of cough reflex hypersensitivity (17). Cranial
nerves, including the vagus nerve, may be affected by inflammatory neuropathic processes. The vagus nerve
extensively innervates the respiratory and digestive tracts. Dysfunction of the vagus nerve can cause cough
(18).
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. Chronic neuropathy of the laryngopharyngeal nerve, which is a branch of the vagus nerve, manifests as
symptoms of laryngeal irritation such as chronic cough, stridor, pharyngeal irritation, dysphonia, and foreign
body sensation in the throat. In patients suffering from laryngeal neuropathy, there is increased sensitization
of the cough reflex with abnormal neuropathic responses to receptor stimuli. Laryngopharyngeal neuropathy
can lead to alterations in the afferent branches of the laryngeal and digestive reflex arcs. Consequently,
various stimuli such as acids may trigger the symptoms. This may be accompanied by paradoxical vocal
fold movements as part of a syndrome of irritated larynx, in which hypersensitivity of afferent reflexes is
a common mechanism (19). Neuropathy of the vagus nerve may also affect other motor branches of the
vagus nerve and cause paresis or paralysis of the vocal folds, paradoxical vocal fold movements, or other
sensory branches causing chronic cough and other symptoms such as scratchy throat, sore throat, laryngeal
paresthesias, and laryngospasm. These symptoms can be aggravated and provoked by talking, laughing,
irritating inhalants, and palpation of the larynx (20).

Vagus nerve dysfunction may occur after viral infections or exposure to irritants or may be caused by
chronic diseases such as asthma. In asthma, increased levels of substance P and neurokinin A in induced
sputum samples are indicative of neuronal activation of the airways. Besides, levels of the neuropeptide
calcitonin gene-related peptide (NCRP) in bronchoalveolar lavage from children with chronic cough are
positively correlated with capsaicin cough reflex sensitivity. There is increased expression of NCRP in the
nerves supplying the airways in patients with chronic cough (21). In diseases associated with persistent
coughs, such as idiopathic pulmonary fibrosis, there are high levels of nerve growth factor in the airways of
patients, which has important neuroinflammatory consequences and maybe one of the factors responsible for
the chronicity of cough (22). Vitamin B12 deficiency can cause sensory neuropathy leading to dysfunction
of the pharynx and larynx, which can trigger a chronic cough. Vitamin B12 supplementation can improve
histamine threshold and significantly increase cough threshold in patients with chronic cough due to vitamin
B12 deficiency but has no significant effect on individuals without deficiency (23). Vitamin B12 deficiency-
related cough should be kept in mind in patients treated with proton pump inhibitors or cytotoxic drugs.
Considering chronic cough as a neuropathic disorder, just like neuropathic chronic pain, will significantly
change the possible strategies for the diagnosis and management of chronic cough (24).

Neurological Conditions Associated with Diminished Cough Reflex Sensitivity:

Because it is a reflex that predominantly involves the brainstem and is modulated by the cerebral cortex, the
cough may be diminished in various neurologic disorders affecting both the peripheral and central nervous
systems. A diminished cough reflex (dystonia) is associated with a high risk of developing pneumonia and
an increased rate of morbidity and mortality in these disorders.

Brain Hypoxia and Cerebrovascular Events:

The central nervous system (CNS) is significantly affected by hypoxia, which can suppress the cough by
various mechanisms, decreasing the sensitivity of the peripheral cough receptors and the sensitivity of the
rostral and caudal parts of the nucleus solitaire. This nucleus is the recipient of all visceral afferents and
an essential part of the regulatory centres of internal homeostasis, through its multiple projections with
cardiorespiratory and gastrointestinal regulatory centres (25). The depressive effect of hypoxia on the nucleus
solitaire is mediated through the gamma-aminobutyric acid (GABA)-mediated pathway. GABA is the major
inhibitory neurotransmitter and can downregulate the sensitivity of the cough reflex. Therefore, baclofen,
which is a GABA agonist, can decrease cough sensitivity to capsaicin in healthy individuals (26). Besides,
hypoxia may increase CNS levels of endogenous opioids, thereby decreasing cough sensitivity by inhibiting
the central component of cough. Hypoxia can occur in many cardiovascular diseases. Hypoxia-related
impairment of the cough increases morbidity and mortality in these conditions (27). The cough reflex can be
assessed in a comatose patient as part of Brainstem Responses Assessment Sedation Score (BRASS) in the
ICU by observing the patient’s response to tracheal suctioning. It is considered positive when contraction
of the abdominal muscles is observed (28).

The cortex has its control over the cough. The ability to produce and suppress cough voluntarily are
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. examples of cortical control of cough. Decreased strength of voluntary coughing may increase the risk of
aspiration and other pulmonary sequelae due to inadequate clearance of aspirated material from the airways,
as observed in patients with brainstem or cerebral stroke associated with an abnormal laryngeal cough reflex
(29). Many patients with cerebral hemispheric stroke exhibit a transient or prolonged disturbance of the
laryngeal cough reflex (known as ”brainstem shock”). This shock is characterised by generalised transient
or persistent neurologic dysfunction of one or more vital neurologic functions, including respiratory drive,
the reticular activating system, or the laryngeal cough reflex. As a result, many patients with severe or mild
hemispheric strokes may develop impaired consciousness and require intubation due to reduced respiratory
drive (30). Daniels et al. showed that 67% of their patients with stroke had no cough response, and 38% had
suffered aspiration (31). Therefore, adding cough sensitivity testing to the clinical assessment of swallowing
function can significantly reduce the risk of aspiration pneumonia in patients with cerebral or brainstem
stroke (32). It also helps monitor recovery from stroke and assesses postoperative recovery of the laryngeal
cough reflex after extubation (29).

Patients with dementia due to Lewy body disease have decreased cough reflex sensitivity and central res-
piratory chemosensitivity, with decreased activation of the insula associated with the urge-to-cough (8).
Patients with Parkinson’s disease also have decreased intensity of both voluntary and reflex cough efforts
with slightly increased cough threshold. Fontana et al. found that, especially in early stages, a motor rather
than a sensory component of the cough reflex is involved, mainly due to impaired central activation of motor
units and reduced neural control of expiratory muscles. This reflects the presence of bradykinesia, which is
one of the most important dysfunctions in these patients (33). Parkinsonism is associated with decreased
production of dopamine and other neurotransmitters in the substantia nigra, which affects the production of
substance P in the C fibres of the vagal sensory nerve in the cervical ganglia. Low substance P levels weaken
the swallowing reflex and suppress the cough reflex, leading to frequent aspiration (34). Approximately 20%
of deaths in patients with Parkinsonism were related to pneumonia, likely due to the impaired cough reflex
and upper airway muscle dysfunction (35). Similarly, multiple sclerosis, with its characteristic disseminated
demyelination patches in both the brain and spinal cord, may impair voluntary cough efficiency and respira-
tory muscle strength due to bulbar dysfunction and damage to the corticospinal tract in the spinal cord. The
degree of impairment of the cough reflex is inversely correlated with the degree of disability of the patients
(36).

Motor Neuron Diseases:

Motor neuron disease is a neurological degenerative disorder affecting the corticospinal tracts, the motor
nuclei in the brainstem, and the anterior horn cells of the spinal cord. It reduces the ability to cough
efficiently. In the early stages, there is a hyperactive cough reflex due to the presence of inflammatory
mediators such as bradykinin and prostaglandins. As the disease progresses, there is continuous damage
that causes desensitisation of the cough. Various combinations of upper and lower motor neuron dysfunction
can enhance the cough stimulus, but unfortunately, impair the efficiency of both volitional and reflex cough
types (37). Amyotrophic lateral sclerosis is characterised by degeneration of the upper (UMN) and lower
motor neurons (LMN), which negatively affects the ability of the respiratory and laryngeal muscles to work
harmoniously during cough phases. The presence of stiffness due to UMN degeneration and weakness due
to LMN degeneration results in abnormal cough flow and impaired ability to clear the airway, leading to
various pulmonary sequelae, recurrent pneumonia, and even respiratory failure (38). The voluntary cough
test detects the presence of dysphagia and impaired physiological capacity of airway clearance and secretion
management (39).

Neuromuscular Diseases:

Neuromuscular diseases are associated with increased respiratory disturbances, including dysphagia, cough
impairment, and frequent retching. In myasthenia gravis, there is cranial nerve impairment and bulbar
weakness, which may be the initial symptoms that cause frequent aspiration, and consequently increase the
frequency of coughing. However, if the patient develops respiratory insufficiency, the associated hypoxia
causes peripheral and central impairment of cough reflex sensitivity (40).
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. Peripheral Neuropathy:

Since cough is a defensive reflex, it could be affected by diseases targeting peripheral nerves. Consequently,
vagotomy or anaesthesia-induced vagus block abolishes cough (41). Hereditary Sensory Autonomic Neu-
ropathies (HSAN) are rare hereditary peripheral neuropathies characterized by loss of large myelinated and
unmyelinated fibers resulting in decreased pain sensation. Congenital insensitivity to pain with anhidrosis
(CIPA) is HSAN type-IV; it occurs because of a mutation in the gene encoding neurotrophic tyrosine kinase
receptor type I (42). Both pain and cough can be elicited experimentally by stimulation of nociceptive C
fibers as well as by faster conducting Aδ fibers. Consequently, CIPA may affect both pain and cough (43).

Diabetic autonomic neuropathy is one of the most common complications of diabetes mellitus (DM). The
vagus nerve is one of the first nerves to be DM damaged. Several studies showed a significant increase in
cough threshold when the cough reflex was impaired. Ciljakova et al. found a strong negative correlation
between cough reflex sensitivity and heart rate variability as an indicator of diabetic autonomic neuropathy
(44). Downregulation of the cough reflex may begin very early in the pathogenesis of diabetes. Varechova
et al. found decreased sensitivity of the cough reflex in children with type I DM with subclinical autonomic
neuropathy. Testing these children for a decreased cough reflex may reflect the presence of autonomic
dysfunction and its effects on breathing and general health (45). The sensitivity of the cough reflex could
also decrease with age, during sleep, in the presence of cranial nerve conduction changes due to vitamin B12
and folate deficiency, and in the presence of inhibition of dopamine receptors by antipsychotic medications
(34). Phrenic nerve paralysis or injury is associated with a decreased cough reflex (46).

How can cough help to diagnose Neurologic disorders?

Arnold’s nerve ear-cough reflex:

In the Arnold’s nerve ear cough reflex, the cough is induced by mechanical stimulation of the external
auditory canal by the auricular branch of the vagus nerve (Arnold nerve). The test is performed with a
cotton swab on a stick by stimulating the ear by inserting the swab 3 to 5 mm into the external auditory
canal and rotating it for 2 to 3 seconds. The test is considered positive if the patient coughs within 10
seconds. The test should be performed on both sides, as many people have only one side affected. The test
is positive in 2% of healthy children and adults, and in 3% of children and 25% of adults with a chronic
cough. A positive reflex is more common in women than in men and is unilateral in over 90% of patients
(47). Interestingly, hair in the ear canal can stimulate Arnold’s nerve and trigger the cough reflex (oto-
tricho-tussia). Such patients can be treated by simply removing the hair (48). This can be applied to any
foreign body or earwax impaction in the ear canal. Therefore, examination of the external auditory canal
should be routine in patients with chronic cough, especially in the elderly (49).

The high prevalence of positive Arnold nerve reflex in patients with chronic cough suggests that chronic
cough is a neuropathic condition that may be secondary to sensory nerve damage. It is usually accompanied
by other neuropathic features, such as throat irritation (laryngeal paresthesia). The cough is triggered by
non-tussive triggers such as cold air and food (referred to as allotussia or urge-to-cough). The low prevalence
of the positive reflex in children with chronic cough (3%) compared with adults (25%) suggests that the
hypersensitivity of this reflex may have been acquired by viral infections (50).

Holmes-Adie syndrome is another rare cause of chronic cough; it is due to autonomic dysfunction involving
the vagus nerve. Autonomic dysfunction is a common feature of this disorder; it is attributed to lesions
of both afferent and efferent sympathetic and parasympathetic neurons. Airway reflux secondary to vagal
dysfunction is a possible etiology of cough in these patients. Patients present with anisocoria, abnormal deep
tendon reflexes, patchy areas of hyperhidrosis or anhidrosis, and chronic cough (51). Many patients with
sensory neuropathic cough have been relieved by neuralgia Neuromodulator medications can help reduce or
eliminate the cough by decreasing the ”misfiring” of nerves caused by sensory neuropathic cough (52).

Cough Syncope

Cough syncope is a transient loss of consciousness with facial congestion and cyanosis; it typically occurs

6
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. within seconds of a coughing attack, followed by rapid recovery. Cough syncope may originally mimic
epilepsy. It was previously considered a form of epilepsy, called ”laryngeal epilepsy” because of the jerky
movements associated with it. However, many studies showed normal electrical activity of the brain during
the episodes. It typically occurs in middle-aged and older male smokers, overweight or muscularly built
with a history of chronic obstructive pulmonary disease. These individuals are more prone to produce very
high intrathoracic pressure associated with cough-induced syncope and fainting (53). Because it is mainly
a condition in adults, cough syncope has rarely been reported in children, especially in children younger
than 10 years of age (54). The exact mechanism of cough syncope is controversial. Coughing markedly
increases intrathoracic pressure and decreases cardiac output, thereby decreasing systemic blood pressure
and causing cerebral hypoperfusion. At the same time, cerebrospinal fluid pressure increases, resulting in
decreased cerebral perfusion; or there is a cerebral concussion-like effect due to the rapid rise in cerebrospinal
fluid pressure. Another theory is that the cough triggers neurally mediated reflex vasodepressor bradycardia.
Elimination of the cough eliminates the resulting syncopal episodes (55).

During the syncopal episode, the patient may have fixed upward deviation of the eyes, which should not be
confused with epilepsy. The EEG shows transient slowing during the syncope but no seizure-like discharges.
It is always associated with a coughing fit. The face becomes plethoric rather than cyanotic, and the entire
episode lasts less than a minute. Syncope is never preceded by aura and is very rarely followed by postictal
confusion/headache. Cough syncope usually occurs at night in the prone position, whereas epilepsy can
occur in any position (56). Cough syncope is associated with a high incidence of pulmonary, cardiac, and
neurologic disorders. Numerous CNS disorders have been associated with cough syncope, including cerebral
tumors (meningioma, glioblastoma), herniation of cerebellar tonsils (type-1 Arnold-Chiari malformation),
hydrocephalus, arterial occlusive disease of the carotid and vertebral arteries, basilar invagination, autosomal
dominant hereditary sensory neuropathy, and medullary infarction (57).

Cough Headache

Cough-triggered headache is an uncommon finding, with a lifetime prevalence of 1%. Headache can be trig-
gered by rapid increase in the intra-abdominal, intra-thoracic, and intracranial pressure, caused by coughing,
sneezing, or straining in patients with low pain threshold (58). It is either primary or symptomatic. Primary
cough headache (previously known as benign cough headache or Valsalva-manoeuvre headache) is currently
defined as a headache with sudden onset, occurring only in association with coughing, straining and/or Val-
salva manoeuvre. It lasts from one second to 30 minutes and is not related to other disorder (59). It is more
common in men over 40 years, and usually bilateral, but sometimes unilateral. Pain is of moderate-to-severe
intensity and is usually located in the frontotemporal regions, but sometimes presents with different patterns
as toothache. The pain can be triggered by Valsalva manoeuvrers, but never by physical exercise. Nausea,
vomiting, photo- and phonophobia are uncommon (60).

Underlying disorders can be detected in 40% of cases with symptomatic cough headache. These lesions
may involve but not limited to Chiari type I malformation, obstructive hydrocephalus, posterior fossa struc-
tural lesions (as arachnoid cysts, dermoid tumours, meningiomas, or osodontoideum), spontaneous low CSF
pressure or leak, subdural hematoma, multiple brain metastases, acute sphenoid sinusitis, pneumocephalus,
pneumococcal meningitis, or non-ruptured cerebral aneurysm (61). Symptoms are more common than ob-
served with primary type, depending on the underlying abnormality. The headache is more intense with
variable durations and locations. The pain may be pressing, explosive, bursting, stabbing, dull, electri-
cal, lancinating, or having a mixed nature. Headache duration ranges from seconds to several weeks (58).
Headache can be triggered by a cough as well as other triggering factors as laughing, exertion, weightlifting,
defecation, or acute body or head postural changes. Posterior fossa symptoms like dizziness, unsteadiness,
facial and upper limb numbness, vertigo, and syncope are common. The mechanism of headache is mostly
due to the increase in intracranial pressure, supported by the fact that the headache disappears after the
surgical correction of the lesion (62).

Opioids-associated Cough:
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. Opioids are known to have a central antitussive effect. However, some opioids, such as alfentanil, fentanyl,
and sufentanil, can produce a brief tussive effect within a few seconds of rapid intravenous bolus injection
in about 50% of patients (especially smokers). This is due to chemical stimulation of opioid receptors in
the smooth muscle of the trachea, bronchi and bronchioles. It is unlikely that this pulmonary chemoreflex
is mediated by the vagus nerve, as it is not affected by atropine pretreatment. Instead, pretreatment with
an inhaled β-2-adrenergic agonist significantly reduces the rate of cough associated with intravenous opioid
injection. This opioid-associated cough is usually self-limiting. It is also related to circulation time and could
serve as a clinical cue for vein-to-brain time or cardiac output (63).

Cough-anal reflex:

Anal wink in response to cough or sniff is an important clinical sign on neurologic examination. It can be
elicited by asking the patient to voluntarily cough or sniffle while observing the anus. This reflex is not
affected by transection of the spinal cord, whereas it is lost in cauda equina lesions. It is easier to perform
and more comfortable for the patient than the classic anal reflex. It is very promising and should be better
included in the neurological examination (64).

Conclusion:

Cough is an important neurological sign, as well as an important respiratory sign. The sensitivity of the
cough reflex may be increased or decreased in many neurologic conditions. Cough reflex testing is a quick,
easy, and inexpensive test that can be performed during the cranial nerve exam.
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