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Abstract

Background: Recurrent facial pain and autonomic nasal symptoms are frequently
misattributed to chronic rhinosinusitis (CRS), leading to inappropriate antimicrobial
therapy and surgical interventions. This study investigated the clinical overlap between
migraine variants and sinonasal symptoms to evaluate the diagnostic accuracy of prior
CRS diagnoses in patients with recurrent facial pain. Methods: A prospective
observational study was conducted at Government Medical College, Mahbubabad,
Telangana, from August 2025 to September 2026. A total of 214 adult patients presenting
with recurrent midfacial pain or pressure were enrolled, comprising 114 patients
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Received: 02-10-2026 misdiagnosed patients. Conclusion: Recurrent facial pain accompanied by nasal
Revised: 18-10-2026 congestion is predominantly driven by trigeminal-autonomic reflex activation in migraine
Accepted: 07-11-2026 rather than structural sinonasal pathology. Misdiagnosis of migraine as CRS remains
Published: 12-11-2026 widespread, underscoring the necessity of objective sinonasal evaluations prior to

initiating invasive sinonasal management.

Keywords: Migraine, Chronic Rhinosinusitis, Facial Pain, Trigeminal Autonomic Reflex,
Misdiagnosis, Sinonasal Symptoms, Rhinorrhea.

This article is an open access article distributed under the terms and conditions of the Creative
@ ® Commons Attribution (CC-BY) license (http://creativecommons.org/licenses/by/4.0/).
. BY

INTRODUCTION

Facial pain and midfacial pressure represent extremely common clinical complaints encountered across primary care
clinics, otorhinolaryngology units, and neurological consultations. For decades, the presence of localized discomfort over
the frontal or maxillary regions paired with nasal congestion has led clinicians to formulate a clinical diagnosis of chronic
rhinosinusitis (CRS) [1, 2]. However, expanding insights into neurovascular pathophysiology demonstrate that a substantial
proportion of patients presenting with recurrent midfacial pain actually suffer fromunderlying primary headache disorders,
primarily migraine variants [3, 4]. The misattribution of neurological vascular events to inflammatory sinus disease has
created a major therapeutic dilemma, often resulting in prolonged, unnecessary administration of broad-spectrum
antibiotics, systemic corticosteroid courses, and even repetitive surgical procedures such as functional endoscopic sinus
surgery (FESS) [5, 6].

The diagnostic confusion stems predominantly from the intricate anatomical and functional overlap between the trigeminal
sensory system and the parasympathetic cranial autonomic pathways [7]. The ophthalmic (V1) and maxillary (V2) divisions
of the trigeminal nerve innervate not only the intracranial meninges and cerebral blood vessels but also the cutaneous areas
of the forehead, cheek, and sinonasal mucosa [8, 9]. During a migraine attack, neurogenic inflammation triggers antidromic
release of vasoactive neuropeptides—such as calcitonin gene-related peptide (CGRP) and substance P—which activate
central trigeminal neurons [10, 11]. Central stimulation of the superior salivatory nucleus leads to secondary
parasympathetic activation via the sphenopalatine ganglion, causing ipsilateral nasal congestion, clear rhinorrhea,
lacrimation, and eyelid edema [12, 13]. Consequently, patients frequently report classic 'sinus' symptoms during their
headache episodes [14].
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Despite updated diagnostic frameworks provided by the International Classification of Headache Disorders (ICHD-3) and
international rhinology consensus guidelines, misdiagnosis rates remain alarmingly high, particularly in rural and semi-
urban health centers [15, 16]. Clinicians frequently rely on subjective patient reporting without integrating objective
sinonasal evaluations such as diagnostic nasal endoscopy or computed tomography (CT) imaging of the paranasal sinuses
[17, 18]. Establishing diagnostic clarity is imperative to optimize patient outcomes, reduce medical expenditures, and
mitigate antimicrobial overprescribing [19-23]. Therefore, this study was designed to systematically evaluate the
prevalence of sinonasal and cranial autonomic symptoms in patients with confirmed migraine, quantify the frequency of
prior misdiagnoses of CRS, and assess the diagnostic yield of objective sinonasal investigations.

MATERIALS AND METHODS

Study Design and Setting

A prospective observational clinical investigation was conducted in the Department of General Medicine in collaboration
with the Department of Otorhinolaryngology at Government Medical College, Mahbubabad, Telangana, India. Patient
recruitment and clinical evaluations took place over a 14-month period spanning from August 2025 to September 2026.
The protocol was formally reviewed and approved by the Institutional Ethics Committee (IEC/GMC-MBD/2025/MED-
042) prior to study initiation. All enrolled participants provided written informed consent in accordance with the
Declaration of Helsinki.

Participant Selection and Eligibility Criteria

The study cohort comprised consecutive adult patients aged 18 to 60 years who presented to outpatient clinics complaining
of recurrent midfacial pain, pressure, or episodic headaches occurring at least twice monthly for more than six months.
Inclusion criteria required participants to be capable of undergoing complete endoscopic and radiological evaluations.
Exclusion criteria included individuals with clear objective evidence of active acute purulent rhinosinusitis, marked
anatomical nasal obstruction (such as severe nasal septal deviation or massive nasal polyposis obstructing sinus ostia), prior
history of sinonasal malignancy, previous endoscopic sinus surgery, acute dental infections, or major neurodegenerative
conditions. A control group consisting of age- and sex-matched asymptomatic individuals or patients presenting for minor
non-headache dermatological or routine checkups without facial pain was enrolled for comparison.

Clinical and Diagnostic Evaluation

Enrolled patients underwent detailed neurological and otolaryngological evaluations. Primary headache disorders were
classified according to the International Classification of Headache Disorders, Third Edition (ICHD-3) criteria. Prior
clinical diagnoses, history of antibiotic or corticosteroid prescriptions for 'sinusitis', and subjective symptom characteristics
were recorded using a structured clinical questionnaire. Autonomic sinonasal symptoms—including nasal congestion,
rhinorrhea, lacrimation, conjunctival injection, and forehead sweating—were prospectively documented during active pain
episodes.

Objective Sinonasal Assessment

To objectively verify or exclude structural sinonasal disease, all participants underwent rigid diagnostic nasal endoscopy
(0-degree and 30-degree optics) evaluated according to the Lund-Kennedy endoscopic scoring system (assessing mucosa
edema, polypoid changes, and discharge). In addition, non-contrast high-resolution computed tomography (HRCT) of the
paranasal sinuses was performed. Sinonasal opacification was quantified using the Lund-Mackay staging system (score
ranging from 0 to 24). A Lund-Mackay score of 2 or less was operationalized as indicative of normal sinus anatomy,
effectively ruling out chronic rhinosinusitis [24, 25].

Statistical Analysis

Statistical calculations were executed using IBM SPSS Statistics for Windows, Version 28.0 (IBM Corp., Armonk, NY,
USA). Continuous variables were expressed as mean * standard deviation (SD), while categorical variables were
summarized as absolute counts and percentages. Comparisons between the migraine cohort and control group were
evaluated using the independent Student's t-test for continuous data and the Pearson Chi-square test (or Fisher's exact test
where appropriate) for categorical variables. Odds ratios (OR) with 95% confidence intervals (CI) were calculated to
evaluate symptom associations. Statistical significance was established at p < 0.05.

RESULTS

Demographic Characteristics

A total of 214 participants completed the clinical protocol, comprising 114 patients in the migraine group and 100
individuals in the control group. The mean age of the migraine group was 36.4 + 9.8 years, showing a strong female
predominance (71.9%, n=82), which aligns with established epidemiological patterns of migraine. The control group
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displayed comparable baseline demographics, with a mean age of 37.1 + 10.2 years and 68.0% female representation (p =
0.612). Demographic parameters and baseline clinical metrics are summarized in Table 1.

Table 1: Baseline Demographic and Clinical Parameters of the Study Cohort

Demographic / Clinical Parameter | Migraine Group (n=114) | Control Group (n=100) | p-value
Age (years, Mean + SD) 36.4+9.8 37.1+10.2 0.612
Sex (Female / Male) 82 (71.9%) / 32 (28.1%) 68 (68.0%) / 32 (32.0%) | 0.536
Duration of Pain History (years) 48+2.3 N/A N/A
Baseline Lund-Mackay CT Score 1.2+£0.9 0.8+0.6 <0.001*

Prevalence of Craniofacial and Autonomic Nasal Symptoms

Analysis of symptom distribution revealed a exceptionally high frequency of sinonasal and cranial autonomic features
among migraine patients during active attacks. Facial pain or pressure was reported by 84.2% (n=96) of migraine subjects,
predominantly localized to the periorbital and malar regions. Nasal congestion was documented in 73.7% (n=84) of
migraine patients, while clear rhinorrhea occurred in 56.1% (n=64). In contrast, the control group exhibited significantly
lower rates of facial pressure (22.0%), nasal congestion (18.0%), and rhinorrhea (14.0%) (p < 0.001 for all comparisons).
Furthermore, photophobia/phonophobia was present in 89.5% of migraine patients compared to 12.0% of controls. The
comparative frequency of these symptoms is illustrated in Figure 1 and detailed in Table 2.

100 - I Migraine Group (n=114)
Control Group (n=100)
89.5%
84.2%
80
73.7%
g
o 601 56.1%
g
K} 49.1%
©
>
e
& 40
22.0% .
o (]
we 14.0% 12.0%
8.0%
\
0- : ‘ : ; ‘ : :
Facial Pressure / Pain Nasal Congestion Rhinorrhea / Discharge Lacrimation / Tearing ~ Photophobia / Phonophobia

Figure 1: Comparison of craniofacial and autonomic symptoms between the migraine and control groups

Table 2: Prevalence and Odds Ratios of Craniofacial & Autonomic Symptoms
Symptom / Clinical | Migraine (n=114) Control (n=100) Odds Ratio (95% | p-value
Feature Cl)
Facial Pressure /| 96 (84.2%) 22 (22.0%) 18.9(9.3-38.4) <0.001*
Pain
Nasal Congestion 84 (73.7%) 18 (18.0%) 12.8 (6.6 - 24.6) <0.001*
Rhinorrhea (Clear) | 64 (56.1%) 14 (14.0%) 7.9(3.9-15.7) <0.001*
Lacrimation /| 56 (49.1%) 8 (8.0%) 11.1 (4.9-25.1) < 0.001*
Tearing
Photophobia /| 102 (89.5%) 12 (12.0%) 62.3 (26.1 - 148.7) <0.001*
Phonophobia

Rate and Pattern of Misdiagnosed Chronic Rhinosinusitis

Evaluation of prior medical records demonstrated a substantial rate of diagnostic error among patients fulfilling ICHD-3
migraine criteria. Out of 114 migraine patients, 78 (68.4%) reported being previously diagnosed with chronic rhinosinusitis
or 'sinus headache' by primary healthcare practitioners. Tension-type headache misdiagnosis was present in 14.0% (n=16),
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while 7.0% (n=8) were treated for temporomandibular joint or dental disorders. Only 10.6% (n=12) of patients had received
an accurate initial diagnosis of migraine prior to evaluation at our tertiary facility (Figure 2).

Misdiagnosed as

Accurately Diagnosed Initially Dental/TMJ Disorder

_—o Misdiagnosed as
) Tension Headaches

68.4%

Misdiagnosed as
Chronic Rhinosinusitis

Figure 2: Distribution of initial clinical diagnoses among patients with migraine

Importantly, among the 78 patients misdiagnosed with CRS, objective radiological assessment using non-contrast paranasal
sinus CT revealed normal sinus architecture (Lund-Mackay score < 2) in 68 patients (87.2%). Diagnostic nasal endoscopy
confirmed normal middle meatus appearance and absence of purulent discharge in 91.0% (n=71) of these subjects.
Furthermore, 65.4% (n=51) of misdiagnosed patients had previously received multiple courses of oral antibiotics, and
42.3% (n=33) had received oral corticosteroids without long-term benefit. Upon initiation of migraine-specific acute
therapy (oral sumatriptan 50 mg or rizatriptan 10 mg), 79.5% (n=62) reported complete or near-complete resolution of both
facial pain and nasal symptoms within two hours.

DISCUSSION

The findings of this prospective clinical study demonstrate a robust clinical association between migraine headaches and
autonomic sinonasal symptoms, highlighting a major diagnostic pitfall in clinical practice. Over two-thirds (68.4%) of
migraine patients in our cohort had previously been misdiagnosed with chronic rhinosinusitis or sinus headache. This
observation reinforces growing international evidence indicating that midfacial pain, bilateral or unilateral nasal fullness,
and clear rhinorrhea are frequently manifestations of central neurovascular activation rather than infectious or inflammatory
paranasal sinus pathology [1, 3, 5].

Pathophysiologically, the occurrence of nasal symptoms during a migraine attack is driven by the trigeminal-autonomic
reflex [7, 10]. Activation of nociceptive primary afferent fibers in the ophthalmic and maxillary branches of the trigeminal
nerve projects to the trigeminal nucleus caudalis. Polysynaptic connections from the brainstem to the superior salivatory
nucleus stimulate parasympathetic outflow via the greater petrosal nerve and sphenopalatine ganglion [12]. This
parasympathetic surge induces mucosal glandular secretion and mucosal vasodilation within the nasal cavity, resulting in
rhinorrhea and congestion [13, 14]. Because patients localize their pain over the frontal and maxillary sinuses and
experience concomitant nasal blockage, both patients and primary care clinicians erroneously infer a sinonasal etiology
[17].

Our objective radiological and endoscopic evaluations provided decisive evidence separating migraine from true sinonasal
disease. Despite severe symptoms, 87.2% of misdiagnosed migraine patients demonstrated minimal or no mucosal
thickening on CT imaging (Lund-Mackay score < 2), and nasal endoscopy revealed non-inflammatory mucosal
appearances. These findings align with earlier landmark trials demonstrating that over 80% of self-described or physician-
diagnosed 'sinus headaches' fulfill rigorous international criteria for migraine when objective sinonasal testing is applied
[2, 4, 18]. The clinical implications are profound: misdiagnosis leads to repeated, ineffective courses of systemic antibiotics
and anti-inflammatory medications, contributing to antimicrobial resistance and substantial patient morbidity [19, 21].

Therapeutically, the rapid response of both facial pain and autonomic nasal symptoms to triptan administration observed
in our trial (79.5% response rate) further confirms a shared neurovascular mechanism [22]. Selective 5-HT1B/1D agonists
inhibit CGRP release from trigeminal terminals and attenuate parasympathetic outflow, thereby concurrently alleviating
headache and nasal congestion [10, 23]. Clinicians evaluating recurrent midfacial pain must maintain a high index of
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suspicion for migraine, specifically probing for associated features such as photophobia, nausea, visual aura, or familial
headache history [15, 26]. Objective sinus imaging or otolaryngology consultation should be reserved for patients with
purulent discharge, hyposmia, or abnormal endoscopic findings [26, 27].

CONCLUSION

In conclusion, migraine is a primary driver of recurrent midfacial pain and autonomic sinonasal symptoms, leading to
widespread misdiagnosis as chronic rhinosinusitis. The presence of nasal congestion and rhinorrhea during facial pain
episodes reflects trigeminal-autonomic reflex activation rather than sinus inflammation. Implementation of objective
diagnostic protocols—including ICHD-3 headache criteria and diagnostic nasal endoscopy—is essential to prevent
inappropriate antibiotic overuse and unnecessary surgical interventions, ensuring timely initiation of targeted antimigraine
therapy.
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