Acta Clin Croat2025;64:142-145

doi: 10.20471/acc.2025.64.02.8

USE OF REFLEX-BASED NEUROPHYSIOLOGICAL TESTING
IN ASSESSING PATTERNS OF RECURRENT CRANIAL
DISCOMFORT

Marijan Cesarik!, Iris Zavoreo?, Lucija Zadro-Matovina?, Tomislav Madzar® and Vanja Basié¢ Kes?
b b )

"Neurology Department, Pozega General Hospital, PoZega; *Clinical Department of Neurology,
Sestre milosrdnice University Hospital Center; *University of Zagreb, School of Medicine, Zagreb, Croatia

SUMMARY - Disabling head pain disorders such as episodic and stress-related headaches represent a
substantial burden both personally and socially. Their widespread occurrence and significant impact on quality
of life have been consistently observed in large-scale population studies. Global data suggest that certain
headache types are among the leading contributors to years lived with disability. While some forms are more
frequently diagnosed, other types remain less common in the general population but still warrant clinical
attention.

Pain perception in the cranial region involves complex neural pathways, including cranial sensory branches and
upper spinal segments. These neural circuits are increasingly studied in relation to diagnostic precision and
targeted interventions. In this analysis, neurophysiological testing was applied to evaluate whether altered reflex
pathways might be associated with chronic headache syndromes. A comparative assessment was conducted on a
sample of individuals with chronic head pain and a healthy control group. Reflex integrity was tested using a
neuro-electrophysiological method, and significant associations were found between abnormal reflex patterns
and headache occurrence. Specifically, impaired responses were linked to a notably increased likelihood of head
pain episodes, highlighting the potential utility of such methods in identifying underlying neural dysfunction in
headache disorders.
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Introduction

Migraine and tension type headache (TTH) are
the most common disabling primary headache disor-
ders. Epidemiologic studies have documented their
high prevalence and high socioeconomic and personal
impacts. According to recent data, migraine ranks as
the third most prevalent disorder and seventh-highest
specific cause of disability worldwide. Tension-type
headache has lifetime prevalence in the general popu-
lation ranging between 30% and 78% in different
studies. According to the International Classification
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of Headache Disorders, 3% edition, there also are many
other headaches but their incidence in general popula-
tion is lower than the previously mentioned head-
aches?.

While it is highly doubtful that there is a signifi-
cant sterile inflammatory response in the dura mater
during migraine, it is clear that some form of sensitiza-
tion takes place during migraine. Sensitization in mi-
graine may have a peripheral component with local
release of inflammatory markers, which would cer-
tainly activate trigeminal nociceptors, although a pe-
ripheral component is not necessary to explain the
symptoms. More likely in migraine, there is a form of
central sensitization that may be classical central sen-
sitization, or a form of dysinhibitory sensitization with
dysfunction of descending modulatory pathways. It is
widely accepted that excessive muscle activity in peri-
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cranial muscles is of great importance for the develop-
ment of TTH, as refl ected in the term of muscle con-
traction headache. Nociceptive processes in craniofa-
cial muscles are believed to play a role in the develop-
ment and maintenance of TTH. In recent years,
however, central mechanisms (sensitization of neurons
in the central nervous system) have been favored®*.
Trigeminocervical complex (TCC) includes the
pseudounipolar trigeminal ganglion that has central
aff erent projections to the trigeminal nucleus caudalis
in the medullary spinal cord, and a peripheral projec-
tion, largely from the ophthalmic division of the tri-
geminal ganglion, which innervates the cranial blood
vessels and other cranial structures, including the pain-
sensitive dura mater, via meningeal nociceptors. In
animal models, it has been demonstrated that the cen-
tral aff erent projection to the trigeminal nucleus, using
stimulation of the dura mater, also extends to the C2

and C3 regions of the cervical spinal cord. Th ¢ T CC

also receives inputs from the greater occipital nerve
that converge with inputs from the dura mater. It is
thought that anatomical transition from the trigemi-
nal nucleus to the cervical spinal cord represents a
functional continuum®®.

It is known that the TCC is a key relay center for
conveying sensory and visceral information, particu-
larly nociceptive, from the head and orofacial region,
including cranial vasculature, to higher pain processing
centers in the brain, along the trigeminohypothalamic
tract to the hypothalamus and trigeminothalamic (or
quintothalamic) tract to the thalamus.

Th e blink refl ex, also known as the orbicularis ocu-
li reflex test, may be indicative of lesions or dysfunc-
tions of the brainstem, and particularly assesses the

trigeminal-facial arch. Th is r efl exis elicited by stimula-

tion of the supraorbital nerve on one side of the face,
leading to two ipsilateral responses (R1 and R2) and
one contralateral response (R2¢). R1 represents an oli-
gosynaptic pathway involving the main sensory nucle-
us of the trigeminal nerve and the intermediate sub-
nucleus of the facial nerve. Th e second response, R2,
involves a pathway of descent to the spinal trigemi-

nal tract. Th e contralateral response, R2c, refl ects the

crossing of the brainstem in the medulla and progress-
es through the reticular formation to elicit a response
at the contralateral facial nucleus””.

The results obtained by testing the blink reflex in
patients with headaches have been very heterogeneous.
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A lack of habituation to pain stimulus can be observed
in migraineurs but not in patients with cluster head-
ache. Some authors detected alterations in the blink
reflex during a migraine attack; others noticed altera-
tions during the inter-attack period in migraine pa-
tients'®". The results have been contradictory in the
evaluated population with episodic migraine, cluster
headache, hypnic headache, TTH and cervicogenic
headache. The aim of our study was to evaluate the po-
tential role of electromyographic (EMG) blink reflex
in establishing diagnosis of headache and evaluation of
trigeminal nerve dysfunction as the possible underly-
ing pathomorphological headache mechanism' .

Patients and Methods

Our study included 60 patients with different types
of primary headaches and 30 control subjects without
symptoms of primary headaches. Headache diagnosis
was established according to the International Classi-
fication of Headache Disorders, 3 edition. In all pa-
tients, trigeminal and facial nerve function was evalu-
ated by use of EMG blink reflex. EMG results were
correlated with the diagnosis of headache. EMG blink
reflex was performed according to the standardized
procedure. Statistical analysis was performed by use of
x>-test and statistical significance was set at p<0.001.

Results

In our study, we included 60 patients with head-
ache and 30 control subjects. There was no statisti-
cally significant difference in mean age between the
groups (42.9+12.99 vs. 42.63+11.7 years). In headache
group, there were 27% of women and 73% of men,
and in control group 37% of women and 63% of men
(Table 1).

There was a statistically significant difference in the
percentage of normal EMG blink reflex findings be-
tween the headache group and control group (41.67%
vs. 80.0%). EMG reflex showed pathologic finding
unilaterally in 33.33% of headache patients and 13.33%
of control subjects, and pathologic finding bilaterally
in 25% of headache patients and 6.67% of control sub-
jects, yielding statistically significant differences in
both cases (Table 2).

The probability that the patient with headache had
a pathologic and normal EMG blink reflex was 58%
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Table 1. Demographic data and results of EMG blink

reflex in study population

Table 4. Frequency of headache according to pathologic
versus normal EMG blink reflex finding

Headache |Controls
Number of patients 60 30
Mean age (years + SD) 42.9+£12.99 1 42.63+11.7
Women/men (%) 27/73 37/63
Normal finding 41.67% 80.0%
Pathologic changes unilaterally | 33.33% 13.33%
Pathologic changes bilaterally | 25.0% 6.67%

EMG = electromyography

Table 2. Number of patients with normal and pathologic
EMG blink reflex finding in headache and control groups

Blink reflex
Normal Pathologic All
Headache 25 35 60
Controls 24 6 30
All 49 41 90

EMG = electromyography

Table 3. Frequency of patients with normal versus
pathologic EMG blink reflex finding according to the
presence of headache symptoms

Blink reflex
Normal Pathologic
Headache 25/60 (0.42%) 35/60 (0.58%)
Controls 24/30 (0.80%) 6/30 (0.20%)

EMG = electromyography

and 42%, respectively. If the patient had no symptoms
of headache, there was 20% probability that the EMG
blink reflex was pathologic and 80% probability that
the EMG blink reflex was normal (Table 3).

In patients with normal EMG blink reflex finding,
there was 51% probability that the symptoms of head-
ache were present and 49% probability that the symp-
toms were not present. In patients with pathologic
EMG blink reflex, there was 85% probability that the
headache symptoms were present and 15% probability
that the symptoms were not present. We demonstrated
that patients with trigeminal dysfunction in EMG
blink reflex had a 5.6-fold higher risk of developing
headache in comparison to subjects with normal EMG

blink reflex finding (Table 4).
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Blink reflex
Normal Pathologic
Headache 25/49 (0.51%) 35/41 (0.85%)
Controls 24/30 (0.49%) 6/41 (0.15%)

EMG = electromyography

Discussion

In neurological evaluation of patients with head-
ache, it is always of great importance to find some bio-
marker that will confirm or exclude the diagnosis of
headache. Unfortunately, diagnosis is still made ac-
cording to patient history. The role of EMG blink re-
flex in the evaluation of different types of headache is
still under investigation. In migraine patients, different
authors have shown that changes of EMG blink reflex
can be found in migraine attack, as well as in the in-
terval between two attacks. In the studies evaluating
other types of headache, results are very heterogeneous.
In our study, 58% of patients with headache had
changes in EMG blink reflex, unilaterally in 33.33%
and bilaterally in 25%. In control subjects, the proba-
bility that the EMG blink reflex would be pathologic
was 20%, showing that there is subclinical dysfunction
of the TCCM1-14,

Previous studies have shown that patients with
episodic migraine may present alterations in blink re-
flex, particularly regarding habituation to the stimulus,
while TTH, cluster headache, cervicogenic headache
and hypnic headache all presented negative or contro-
versial information on the blink reflex responses. We
showed that patients with trigeminal dysfunction in
EMG blink reflex had a 5.6-fold higher risk of devel-
oping headache as compared to subjects with normal
EMG blink reflex finding.

Once again, our study showed that there was dys-
function of the TCC in different types of headache, not
only in migraine, and that changes in EMG blink reflex
could predict an increased risk of developing headache
in symptom-free persons. Further investigations should
be performed in patients with different types of head-
ache to evaluate the role of different central and periph-
eral components of blink reflex in correlation with clin-
ical picture of headache, as well as reaction to therapeu-
tic interventions.
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