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Abstract

Background: This study aimed to present the correlation between headaches and anatomical changes within
the nasal cavity and paranasal sinuses. Material and methods: This study includes a literature search and our
observations of 24 patients regarding the correlation of headaches with the nasal cavity and paranasal sinus
anatomy. Results: According to the literature, about 12% of the population suffer from chronic/recurrent heada-
ches. In about 60% of patients, the headache was accompanied by different types of the anatomical structure
of the nasal cavity and paranasal sinuses, which may predispose to frequent recurrence or poor control of pain.
We observed 2 groups of patients. Group | consisted of 18 patients, who in according to the according to ICHD-3
classification were diagnosed with a headache or facial pain attributed to disorder of the head or neck. Group II
included 6 patients with a non-diagnosed recurrent headache, who after septoplasty reported either complete
headache resolution or a significantly reduced frequency of headache attacks and duration. Statistically signifi-
cant differences in the surgical treatment outcomes between patients before and after therapy were observed (p
=0,00001). Conclusion: Several anatomical changes can predispose or cause recurrent headaches. In most cases,
they require surgical intervention.

Keywords: nasal septum deviation - Haller cells - concha bullosa - nasal turbinate hypertrophy - headaches -
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Introduction in the nose and the paranasal sinuses (e.g. feeling of

blockage/pressure in the nasal cavity, impaired nasal

Recurrent headache often causes the patientto con-  patency, chronic runny nose) [1-3]. Patients describe
sult an otolaryngologist. In addition to headache, these  the headache as a pain in the paranasal sinuses region
patients have various types and degrees of discomfort  (frontal, maxillary) or the face, pain in the makxilla or jaw,
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pain in the temporal area or auricle. However, when
these symptoms are accompanied by gastrointestinal
complaints or sensory hypersensitivity (to light or no-
ise), patients may suffer from primary headaches such
as migraine and trigeminal neuralgia. According to the
International Classification of Headache Disorders 3rd
edition (ICHD-3), this type of headache is classified as
headache or facial pain attributed to disorder of the cra-
nium, neck, eyes, ears, nose, sinuses, teeth, mouth, or
other facial or cervical structure (part 11) [4].

In this review, we would like to discuss the otola-
ryngologist's role in identifying the causes and the tre-
atment of recurrent headaches. We also reviewed the
latest evidence-based diagnostic criteria and treat-
ment methods, both new and traditional, concerning
otolaryngological practice.

Material and methods

The first part of our work was to find current lite-
rature about chronic/recurrent headaches. Changes in
the anatomy of the nasal cavity and paranasal sinuses
may be the mechanism that induces them. We used the
MEDLINE, PubMed and Scopus databases to search for
English-language literature published in the years 2000-
2020. The search keywords were "migraine," "heada-
che," "nasal septum deviation," "concha bullosa," "sep-
tal bullosa," "Haller cell" and synonyms of these words.

The second part of the study presents our observa-
tions in the period 2014-2020. We studied the corre-
lation between headache occurence and anatomical
changes in the nasal cavity and paranasal sinuses. We
analyzed the medical data of 18 patients with chronic
headaches (Group I). A neurologist diagnosed these he-
adaches as a headache or facial pain attributed to
a disorder of the cranium, neck, eyes, ears, nose, sinu-
ses, teeth, mouth, or other facial or cervical structure
(ICHD-3, part 11). The second group (Group Il) consisted
of patients (n = 6) with impaired nasal patency who qu-
alified for nasal septum plastic surgery. In the postope-
rative period, these patients reported a noticeable re-
duction in the frequency of headaches. However, in the
pre-operative period during the nasal septum surgery
qualification, they did not mention these complaints.

To assess the headache severity level, we used the
generally accepted visual analogue scale (VAS) [5]. In
patients from group |l, pre-surgery pain assessment was
performed retrospectively based on the patient's infor-
mation after surgery. According to VAS before and after
treatment, numerical characteristics and percentage
rates were determined to evaluate patients' headache
severity level, both in groups | and Il (Table 1). The signi-
ficance of differences between the treatment outcomes
was determined using the Mann-Whitney U test.

Table 1. Symptoms of migraine headaches caused by anatomical

variations of the nasal cavity and paranasal sinuses

VAS VAS
1 month 6 monthes

post-op post-op
mean (SD) | mean (SD)

I F 7 6 5
I F 8 7 5
I F 8 7 5
I F 7 7 4
I F 8 7 6
I F 8 7 6
I F 8 7 5
I F 7 7 4
I F 7 4 0
I F 8 7 5
I F 8 7 5
I F 8 8 5
I F 8 7 5
I F 8 7 6
I F 7 6 4
I M 7 6 0
I M 8 6 4
I M 8 7 3
II F 4 3 2
II F 4 3 2
II F 4 3 2
II F 4 3 2
II M 4 3 0
II M 5 4 2

F —female, M — male, VAS — visual analogue scale
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cal treatment
Review of literature

e The pain starts behind the eye.

Seventy-five full-text articles were found and analy-
zed. According to the literature, about 12% of the popu- e Weather changes may cause migraine headaches.
lation, including 18% women and 6% men, suffer from
chronic headaches [6-8]. In a large proportion of them e The patient wakes up in the middle of the night
(about 60%), a headache was accompanied by different or in the morning because of a headache.
types of the anatomical structure of the nasal cavity and
the paranasal sinuses, which may predispose to frequ- e Rhinitis/nasal obstruction on the affected side.
ent recurrences or poor pain control [2, 9-10]. Under-
standing this relationship and using various therapeutic e The pain is described as exploding.
methods to remove these anomalies is very rewarding

for both the patient and the surgeon. It is crucial to
obtain detailed history about headaches, to ask the pa-
tients the right questions before the planned surgery on The otolaryngological examination of the nasal
the nose and paranasal sinuses. Many patients did not  cavity most often reveals a "C" shaped nasal sep-
report this because they do not see the relationship be-  tum deviation. This particular anatomy means that
tween the nasal sinus problem and headaches. the nasal septum is in direct contact with the late-
The correct diagnosis of chronic/recurrent heada- ral wall of the nasal cavity or nasal turbinate, thus
ches is essential. The differential diagnosis of heada- causing mucosal edema (or hypertrophy) and chro-
che should include meningitis, and cerebral meningi- nic headaches. These patients often have a reduc-
tis, vascular disorders of the central nervous system, tion in headaches after using nasal decongestants
proliferative disorders (primary and secondary) and (e.g. xylometazoline, oxymetazoline, phenylephrine,
inflammatory diseases of the head and neck. The con- pseudoephedrine) [3, 8, 16]. Other anatomical fac-
sequences of an incorrect diagnosis can be catastro- tors predisposing to migraine headaches can be de-
phic. On the other hand, some patients may experien-  tected only in imaging.
ce headaches associated with using (often misusing)

medications (rebound headaches). In this group of Imaging
patients, surgical treatment of concomitant rhinologi-
cal changes did not resolve or reduce the level of com- The best imaging technique for identifying ana-

plaints [3, 11-12]. The ad-hoc pharmacological control ~ tomical changes is a non-contrast computer tomo-
of chronic headaches usually is sufficient. The lack of  graphy (CT) scan (Fig. 1). Particular attention should
complementary/adjuvant rhinological therapy may  be paid to the nasal septum, particularly its bony
lead to frequent recurrences of the headache after  segment (often invisible on rhinoscopic examination).
discontinuing the medication [13-14]. Guyuron et al  Usually, these images show a significant deflection of
showed that the operation gave permanent results  the septum (or spur) penetrating the lower and/or

with limited or often discontinuation therapy [2]. middle nasal turbinate (Fig. 2B) and even reaching
the nasal cavity's lateral wall. CT scans may also reve-
Symptoms al concha bullosa (Fig. 2A), paradoxical curling of the

middle nasal turbinate (Fig. 3A), septa bullosa (Fig.
In patients with chronic headaches and predispo-  3B), or Haller cell (Fig. 3C) [3, 10, 17].
sing factors in the nasal cavity and sinuses, the pain is

often induced by a change in weather and usually be- Treatment
gins behind the eyes [11, 15]. The patient often reports
waking at night up or in the morning with a headache. Patients with nasal and nasal sinus anomalies who

These symptoms may be accompanied by a runny nose  were examined by a neurologist are good candidates
or stuffy nose, usually one-sided. The recurrent heada- for nasal and sinus surgery. A neurological exami-
che can also be associated with menstruation because  nation revealed at least two headaches per month,
the nasal turbinates' volume depends on estrogen con-  which are so severe that they require prescription dru-
centration [11]. Pain is usually described as "exploding"  gs and significantly change the patient's quality of life
and may begin with deeper head structures, later radia- [9, 17-18]. According to the literature, using functio-
ting to the periphery (Table 2) [9-11]. nal sinus endoscopic surgery (FESS) in the treatment
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Figure 1. Computed tomography. (A) Image of normal anatomical structures of the nose and paranasal sinuses. The nasal septum
is straight. The ostiomeatal complex and the paranasal sinuses are patent. Normal pneumatization of the paranasal sinuses.
Nasal turbinates are not enlarged. (B) Image of a normal right ostiomeatal complex (blue — ethmoid sinus cells; green — uncinate
process of ethmoid bone; red — middle nasal turbinate). MS — maxillary sinus; E — ethmoid sinus; F — frontal sinus; MC — middle

concha; IC - inferior concha; * — nasal septum.

Figure 2. Computed tomography. (A) Concha bullosa — the air cell forms the shaft of the nasal turbinate. (B) The nasal septum

spike touches the medial surface of the lower right nasal turbinate.

Figure 3. Computed tomography. (A) The hook-shaped middle nasal turbinate on the right side and (B) the septa bullosa. The

nasal septum contains an air cell in the posterior 1/3 of its length. (C) The right maxillary sinus contains a Haller cell located

near the lower-medial orbital wall.
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of patients initially qualified for conchoplasty and/or
septoplasty to eliminate migraine-related factors can
make surgery results more satisfactory. Under these
conditions, compliance with the criterion of the mini-
mum frequency of headaches is not critical [2, 17].

Patients can still use the medication if they still
have headache recurrence (botulinum toxin A injec-
tion into masseter muscle) [19]. The presence of these
symptoms in the early postoperative period, in which
we often observe edematous changes in the nose,
should not worry either the patient or the surgeon.
Headache regression or reduction may take up to 3-6
months. However, many patients experience positive
effects soon after the surgery and consider this surge-
ry very beneficial [2, 12, 14, 18, 20].

Our experience

In 2014-2020, we observed 18 patients with
a chronic headache diagnosed by a neurologist (Gro-
up 1) (Table 3). Before surgery in this group, the heada-
che attack duration was 4-48 hours (mean 14 hours).
Whereas after septoplasty, these patients reported
either complete resolution of headaches or a signi-
ficant reduction of the frequency and/or duration of
the headache attacks.

In group | before nasal septum surgery, 4 patients
(22%) suffered from recurrent headache experienced
> 4 strong attacks per month, 8 (44%) had 1-4 strong
attacks/month, and 6 (34%) had a < 1 severe attack in
a month. In the postoperative period, the frequency of
attacks decreased: 2 patients (11%) suffering from the
recurrent headache had > 4 strong attacks per month,
5 (27%) had 1-4 strong attacks/month, and 9 (51%)
had a < 1 strong attack per month. In 2 patients (11%),
recurrence of headaches resolved entirely (Table 4).

We also observed a group of patients (n = 6) with im-
paired nasal patency (Group Il) who reported a notice-
able reduction in the frequency of the headache attack
in the postoperative period. Although in the pre-opera-
tive period (during the qualification for surgery) they did
not report a recurrent headache because they thought
it had no cause-and-effect relationship (Table 2).

The probability value (p-value) analysis was made
only for the group of women in Group | (p < 0,00001) be-
cause it is the only group in our patient sample that was
large enough to statistically analyze their results (Table 2).

The available literature contains information that
confirms the correlation between anatomical changes

Table 3. The incidence of migraine headaches in patients in Group | applied before and after surgery

Age VAS VAS
Min- Partial | Comple- VAS 1 month | 6 months
Group (n) | Sex (n) -Max impro- | te reso- pre-op post-op post-op
(mean; | vement lution mean (SD) mean mean
SD) () (Sb)
24-52 p <
I(18) F (15) (37,3; 14 1 7,7 (0,85) 6,75 (0,86) | 4,7 (1,4) | 0,00001
8,8)
27-39 un-
M (3) (33; 2 1 7,6 (0,78) 6,5 (0,7) 2,3 (2,1) defi-
8,5) ned
31-45 un-
11 (6) F (4) (37,3; 4 0 4,0 (0,8) 3,0 (0,8) 2,0 (0,8) defi-
6,1) ned
29-34 un-
M (2) (31,5; 1 1 4,5 (0,7) 3,5(0,7) 1,0 (1,4) defi-
3,5) ned

F — female, M — male, VAS — visual analogue scale
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Table 4. The incidence of migraine headaches in patients in Group | applied before and after surgery

= 4 severe 1-4 severe < 1 severe
Group (n) pain attacks pain attacks in pain attacks No complaints
in a month a month in a month
RISICPEUSHEE 22% (n = 4) 44% (n = 8) 34% (n = 6) 0
period
Post-operative 11% (n = 2) 27% (n = 5) 51% (n = 9) 11% (n = 2)
period

in the nasal cavity and the frequency of headache at- sed in the nasal cavity predisposing to a recurrence
tacks [1, 11, 18]. The groups of patients in whom sur-  of a headache is a nasal septum deformation and the
gery of the nasal septum, concha bullosa, septa bullo-  concha bullosa. The nasal septum most often has con-
sa, or Haller's cells led to decreased headaches, and  tact with the nasal turbinate (middle, lower) or even
the frequency of its attacks were described. Diagnosis  the nasal cavity's lateral wall. A chronic headache that
and differentiation of headaches are an indispensa- originates in the nasal cavity and sinuses (usually loca-
ble part of treating a patient with chronic headaches. ted behind the eyes) is sensitive to hormonal changes
Physicians of different specialties should participate  in the body and fluctuations in atmospheric pressure.
in this process because a multi-disciplinary treatment It occurs more often in the morning and/or can wake
approach can lead to the positive outcomes. CT of  up the patient at night. It is often associated with
the nose and paranasal sinuses is very helpful and is  a running nose and has an exploding nature. CT ima-
the gold standard in detecting anatomical factors pre- ges allow us to visualize the nasal septum's point of
disposing to a headache's intensification. contact with the nasal cavity's lateral wall, recognize
Our study provided similar results and indicated im-  the concha bullosa, the septa bullosa, and Haller cells
provement in patients' quality of life after nasal surgery.  in the maxillary sinus. CT scan allows visualizing vario-
According to our observation, headaches may appear/  us stages of the inflammation and the cancerous le-
worse in patients with impaired nasal patency. Often, sions within the paranasal sinuses. Surgical treatment
patients do not report these complaints during the qu- includes septoplasty, conchoplasty, decompression of
alification for surgery of the nose and paranasal sinuses  the concha bullosa, the septa bullosa, or Haller cells.
because they are not aware their headache and a nasal
or nasal sinus problem are related. Therefore, before
surgery it seems crucial to ask these patients questions
about headaches. Analyzing the treatment results of
our patients in groups | and Il, we observed that the Conflicts of interest: The authors certify no
female patients with nasal septal deformation reported conflict of interest with any financial organization re-
a significant improvement there headache condition garding the material discussed in this manuscript.
after septoplasty. Our study is limited because it cove-

red a small group of patients with a chronic headache Funding: This research did not require funding.
associated with the nasal septum deformation. Fur-

thermore, our study did not include patients with the Ethical approval: Ethical approval was not ne-
concha bullosa, the septa bullosa, and Haller cells. cessary for the preparation of this article.
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