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INTRODUCTION

Headache is a very common manifestation that is 
nearly universal in the course of everyone’s life, with a 

lifetime morbidity of at least 90%(1). Many causes for 
headaches make the complete understanding of diagnostic 
criteria, in-depth knowledge, and experience crucial for 
accurate diagnosis and proper management. Headache 
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Abstract-
Objectives: Differential diagnosis is essential, since secondary headache due to paranasal sinus lesions 

are similar in headache characteristics to primary headache. However, since patients visiting the 
emergency department due to acute severe headache are primarily treated by neurologists, paranasal 
sinuses lesions and anatomical variations of the nasal cavity causing the headache are commonly 
overlooked because of the clinician’s lack of knowledge about rhinosinugenic headache. This study 
investigated the prevalence of paranasal sinus lesions and anatomical variations that may cause 
secondary headaches in patients who were diagnosed as primary headache and treated by neurologists 
in the emergency room. 

Methods: A retrospective study was done involving 1235 patients who visited the emergency department 
from January 2008 to December 2012 and who were diagnosed with primary headache. From 
the axial view of brain computed tomography, examination of sinusitis, mucosal contact points, 
concha bullosa, isolated sphenoid lesion, and osteoma were done, and location and morphology was 
analyzed.

Methods: Three hundred fifty-five of 1235 (28.7%) patients had sinusitis, mucosal contact points, concha 
bullosa, isolated sphenoid lesion, and osteoma as possible causes for secondary headaches.

Conclusion: Differential diagnosis of primary headaches requires knowledge of paranasal sinus lesions 
including rhinosinusitis or anatomical variations. Also, interdisciplinary evaluation of acute headache 
presenting to the emergency room is necessary for accurate diagnosis and proper management.
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may be classified as primary and secondary headache(2). 
Primary headache does not have specific causes and is 
subcategorized as migraine, tension type headache, and 
cluster headache. Secondary headache may be triggered 
by specific causes including infections, inflammation, 
trauma, neoplasm, vascular factors, and metabolic 
diseases(1,2). Among secondary headaches, the most 
relevant common causes of concern to otolaryngologists 
are paranasal sinuses lesion and anatomical variations, 
such as septal spur, concha bullosa, and septal deviation(3). 
Differential diagnosis is essential since secondary 
headache due to paranasal sinus lesions are similar in 
headache characteristics to primary headache(4). Migraine 
and tension type headache can be mistaken for headache 
attributed to acute rhinosinusitis because of similarity 
in location of the headache and, in case of migraine, 
because of the commonly accompanying nasal autonomic 
symptoms(5). In one study, 42% of patients diagnosed as 
migraine according to the International Headache Society 
(IHS) guideline were misdiagnosed as sinus headache 
by internal medicine doctors(6). Another study reported 
the 90% of self-diagnosed sinus headache patients 
corresponded to migraine according to the IHS criteria(4).

 Patients visiting the emergency department due to 
acute severe headache are primarily treated by neurologists. 
As a result, paranasal sinuses lesions and anatomical 
variations of the nasal cavity that can be the cause of 
the headache are commonly overlooked because of the 
neurologist’s lack of knowledge about rhinosinugenic 
headache.

 This study investigated the prevalence of paranasal 
sinus lesions and anatomical variations that may cause 
secondary headaches in patients diagnosed as primary 
headache and treated by neurologists in the emergency 
room.

MATERIALS & METHODS

Study Design & Study population
From January 2008 to December 2012, we conducted 

a retrospective analysis of 1235 patients presenting with 
acute severe headache in the emergency room. They 
received treatment from neurologists under the diagnosis 
of primary headache and headache relief was provided. 
In all cases, non-contrast enhanced brain computed 

tomography (CT) or contrast enhanced brain CT was 
performed. Patients who did not receive CT and patients 
with intracranial hemorrhage, ischemia, or trauma were 
excluded. 

Outcome Measures
Brain CT imaging was performed to find the 

causes of headache in the sinonasal areas including 
the rhinosinusitis, intranasal contact point, septal spur, 
concha bullosa, isolated sphenoid lesion, and osteoma. 
Rhinosinusitis was defined in those cases where there was 
haziness in the sinus or mucosal hypertrophy of the sinus 
was noted. Intranasal contact point was defined as having 
a contact point between the nasal septum and inferior 
turbinate according to the CT findings. Since only the axial 
view was analyzed, in cases of having septal spur without 
contact point, this was considered to be the contact point. 
Concha bullosa was defined as having pneumatization 
of the middle turbinate. Also, lesions associated with 
headache, such as isolated sphenoid lesion and osteoma, 
were also separately categorized. 

RESULTS

Patient distribution
Of the 1235 patients, 439 were male with a mean age 

of 38.4 years (range, 10~86 years old) and 742 patients 
were female with a mean age of 43.4 years (range, 10 
~ 88). Sex distribution was similar for all ages and 
showed an even distribution (Table 1). All patients were 
diagnosed with “primary headache” by neurologist which 

Table 1. Demographic data.

   Age		  Number of cases (%)
 (years)	 Male	 Female	 Total
 10-19	 62(12.5%)	 37(5.0%)	 99(8.0%)
 20-29	 98(19.9%)	 157(21.2%)	 255(20.7%)
 30-39	 127(25.7%)	 130(17.5%)	 257(20.8%)
 40-49	 88(17.8%)	 125(16.9%)	 213(17.3%)
 50-59	 50(10.1%)	 164(22.1%)	 214(17.3%) 
 60-69	 42(8.5%)	 81(10.9%)	 123(10.0%) 
 70-79	 20(4.1%)	 37(5.0%)	 57(4.6%)
 80-89	 6(1.2%)	 11(1.5%)	 17(1.4%)
Mean (Range)	 38.4 (10-86)	 43.4 (10-88)	 41.4 (10-88)
Number of cases	 493	 742	 1235
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was subcategorized as migraine, tension type headache, 
cluster headache and unclassified primary headache. The 
frequency of each subcategory was shown in Table 2. 

General results
Three hundred fifty-five patients (28.7%) had 

rhinosinusitis, intranasal contact point, septal spur, concha 
bullosa, isolated sphenoid lesion, and osteoma, which 
may have caused headache. There were no significant 
findings for the remaining 880 patients. Of the 355 cases, 
rhinosinusitis was the most common (n=172) and 122 
patients had intranasal contact point. Eighty-two patients 
were diagnosed with concha bullosa, six patients were 
diagnosed with isolated sphenoid lesion, and nine patients 
were diagnosed with osteoma (Figure 1). Thirty-six 
patients had two or more causes that may have caused the 
headache.

Rhinosinusitis
One hundred seventy-two patients (13.9%) had 

rhinosinusitis. Of these patients, sinusitis was confined to 
the maxillary sinus in 67, to the ethmoid sinus in 40, to the 
frontal sinus in 7, and sinusitis originating from more than 
one sinus in 58 (Figure 1A & Table 3).

Intranasal contact point
One hundred twenty-two patients (9.9%) had an 

intranasal contact point. Of these patients, 33 had right 
intranasal contact point (contact point between the nasal 
septum and right inferior turbinate) and 35 had left 
intranasal contact point (contact point between the nasal 
septum and left inferior turbinate). For 54 patients, an 
intranasal contact point was not observed, but a septal 
spur was evident (right spur in 29 patients, left spur in 25 
patients) (Table 4 & Figure 2).

Figure 1.	The prevalence of paranasal sinus pathologies 
and intranasal anatomical variations in the study 
groups. (n=1235)

Figure 2.	Axial CT scans of bilateral maxillary sinusitis (A), 
isolated fungal sinusitis in right sphenoid sinus (B, 
asterisk), osteoma in right anterior ethmoid sinus 
(C, asterisk ).

Table 2.	 Subcategory of primary headache diagnosed by 
neurologists at ER.

Table 3.	 Distributions of sinusitis. (N=172, 13.9%)

Table 4.	 Distributions of contact point. (N=122, 9.9%)

   Subcategory	 Male 	 Female 	 Total 
	 (N=493)	 (N=742)	 (N=1235)
Tension type headache	 224	 321	 545
Migraine	 123	 185	 308
Cluster headache	   78	 120	 198
Unclassified	   68	 116	 184

	 Sinusitis	 Total
	 M	   67
	 E	   40
	 F	     7
Sinusitis involving more than one sinus	   58
	 Total	 172
* M : maxillary sinus, E : ethmoid sinus, F : Frontal sinus

	 Contact point	 Total
	contact point septum to right inferior turbinate	   33
	 contact point septum to left
	 inferior turbinate	   35
	 septal spur to right	   29
	 septal spur to left	   25
	 Total	 122
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Concha bullosa
Eighty-two patients (6.6%) had concha bullosa. Of 

these patients, had right middle turbinate concha bullosa, 
31 had left middle turbinate concha bullosa, and 26 had 
bilateral concha bullosa. Intranasal contact point was 
observed in 12 patients, among whom eight patients had 
contact point between the concha bullosa and the nasal 
septum, and four patients had a contact point between the 
concha bullosa and the lateral nasal wall (Table 5 & Figure 
2).

Isolated sphenoid lesion
Six patients had isolated sphenoid lesion. They were 

diagnosed with fungal sinusitis (n=2), sphenoid sinusitis 
(n=2), and mucocele (n=2) (Figure 2B).

Osteoma
Nine patients were diagnosed with osteoma. Six 

patients had osteoma originating from the frontal sinus and 
three patients had osteoma originating from the ethmoid 
sinus (Figure 2C).

DISCUSSION

The 2013 IHS diagnostic criteria recognizes headaches 
caused from both acute rhinosinusitis and chronic/
recurring rhinosinusitis(5). This was a change from 2004 
diagnostic criteria, with the addition of diagnostic criteria 
attributing headache to chronic or recurring rhinosinusitis 
(ICHD-3, 11.5.2)(5). However, whether or not chronic sinus 
pathology including rhinosinusitis can produce persistent 
headache has been debatable. Also, the term ‘sinus 
headache’ is outmoded because it has been applied both to 
primary headaches and headache supposedly attributed to 
various conditions involving nasal or sinus structures(5).  

Rhinosinusitis and primary headache syndromes are 
common disease entities, and headache and facial pain 
are common reasons for referral to otolaryngology units. 
Due to an association of nasal symptoms with primary 
headache syndromes and considerable similarities in their 
clinical presentation, primary headache syndromes may 
be misdiagnosed as sinus disease and vice versa(7). In 
2004, the Sinus Allergy and Migraine Study concluded 
that primary headache syndrome patients are commonly 
misdiagnosed with chronic rhinosinusitis because they 
present to their primary care physicians complaining of 
symptoms classically associated with sinus disease(8). 
Patients with primary headache, such as migraine, have 
similar symptoms compared to sinus headache and 
also may have nasal symptoms, such as blockage or 
congestion(3). Hence, it is difficult to differentiate sinus 
headache from primary headache only from clinical 
manifestations. However, for a patient to receive adequate 
treatment, differential diagnosis is essential. 

In the present study, even if the patients have 
radiographic sinus disease, we cannot suggest that there 
may be a close temporal relationship between the headache 
and rhinosinusitis. There are two reasons. First, although 
radiographic findings apparently play a supportive role in 
the diagnosis of acute or chronic sinusitis, simply finding 
pathological changes on imaging of acute rhinosinusitis, 
correlating with the patient’s pain description, is not 
enough to secure the diagnosis of “headache attributed to 

Figure 3.	Axial CT scans of intranasal contact point (white 
arrow) between the right side septal spur and mid-
portion of inferior turbinate (A) and between the 
left side septum and medial wall of left concha 
bullosa (B).

Table 5.	 Distributions of concha bullosa & contact point. 
(N=82, 6.6%)

                Concha bullosa & contact point		  Total
Right concha bullosa	 nasal septum	   5	 25
	 lateral nasal wall	   2	
	 no contact	 18	
Left concha bullosa	 nasal septum	   4	 31
	 lateral nasal wall	   4	
	 no contact	 23	
Both concha bullosa	 nasal septum	   6	 26
	 lateral nasal wall	   2	
	 no contact	 18	
Total			   82
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acute rhinosinusitis”(5). Second, sinus disease and migraine 
may be comorbid conditions(9). 

Anatomical variations and abnormalities in the 
sinonasal area can induce headache and masquerade 
as that of the primary origin. Significant symptoms 
sometimes can be caused by relatively small lesions, 
obscure sinusitis, or mucosal contact areas, such as septal 
spur or middle turbinate concha bullosa(10).

 Headache caused by intranasal contact point are 
causally associated with trigeminal nerve and substance 
P.11 Stimulation of receptors in the nasal mucosa is 
responsible for the release of substance P, which is a 
neurotransmitter for pain in the central nervous system(11). 
Headache caused by intranasal contact were added to 
the 2004 IHS diagnostic criteria as a cause for secondary 
headache with limited evidence(2). Three characteristics 
for the diagnosis of headache caused by intranasal contact 
point are needed. First, a mucosal contact point has to 
be present in clinical, endoscopic, or radiologic findings. 
Second, upon local anesthesia of the mucosal contact 
point, pain should be completely resolved for 5 minutes. 
Third, pain should subside within 7 days(2). In the present 
study, 8% of all patients had an intranasal contact point in 
CT findings. This indicates that the intranasal contact point 
may be a possible cause of headache. However, limitations 
exist in its diagnosis, since the change in character of 
the headache should be observed after local anesthesia 
of the intranasal contact point. We did not perform this 
anesthesia. Also, a recent study suggested that the majority 
of people with contact points experience no facial pain and 
the removal of a contact point rarely results in the total 
elimination of facial pain(12). However, in another study 
involving 30 patients with headache due to intranasal 
contact point, 43% showed complete relief in symptoms, 
47% showed marked improvement, and 10% showed no 
improvement(13). That is the reason why intranasal contact 
point headache should be considered, and endoscopic and 
radiologic studies are needed in the differential diagnosis 
of headache.

 Middle turbinate is often composed of a bony plate 
and if this plate is also pneumatized in the process of 
pneumatization of the ethmoid sinus, it is defined as 
concha bullosa(14). Pneumatization of the middle turbinate 
is a normal variation occurring during the process ethmoid 
pneumatization and is not a pathologic condition(14). 

However, huge middle turbinate may be in contact 
with the nasal septum or lateral nasal wall, and may 
cause pain. This phenomenon was dubbed the ‘middle 
turbinate headache syndrome’ by Morgenstein(15). There 
seems to be a correlation between the size of the concha 
bullosa and the pain caused by intransal contact point. 
According to a study on patients with concha bullosa 
and intranasal contact point associated with pain, partial 
middle turbinectomy through nasal endoscopy can relieve 
headache symptoms(16). In the present study, CT revealed 
concha bullosa in 82 patients. Of these patients, an 
intranasal contact point between the concha bullosa and 
nasal septum was noted in eight patients, and between the 
concha bullosa and lateral nasal wall in four patients. 

 Sinus lesions are a common disease, but sinus lesion 
confined only to the sphenoid sinus is very uncommon(17). 
Sphenoid lesions are characterized by temporary or 
intermittent headache in the retro-orbital or frontal area. 
Also, there may be dull pain affecting the bregma or the 
entire head(17). Although very uncommon, cranial nerve 
palsy, such as dipolpia, may develop and nasal symptoms 
are rather uncommon compared to other sinus lesions(17). 
Symptoms of sphenoid lesion are mostly unspecific other 
than headache. Since a physical approach to the sphenoid 
sinus is difficult, diagnosis of isolated sphenoid lesion is 
difficult(17). In the present study, there were six patients 
with isolated sphenoid lesion. Of these patients, two were 
diagnosed with sphenoid sinusitis, two with sphenoid 
fungus ball, and two with mucocele. Headache due to 
sphenoid sinus lesion has been recognized and the first 
division of the trigeminal nerve seems to be the reason for 
pain(18). 

Osteoma is a slow growing tumor composed of 
osseous tissue and is usually found in the cranial bone, 
sinus, or the mandible bone(19). Osteoma of sinus origin 
usually grows in the wall of the sinus, which invades into 
the sinus. Most (80%) of osteomas develop in the frontal 
sinus and 20% develop in the ethmoid sinus, but osteoma 
in the maxillary and sphenoid sinus is rare(19). Most 
osteoma developing in the sinus are asymptomatic, but 
the patient may complain of headache and facial pain with 
insignificant characteristics(20). The reason for the pain 
caused by osteoma is not known. There are three possible 
mechanisms: local mass effect caused by tumor growth, 
prostaglandin E2 synthesis, and referred neuralgia(21-23). 
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Limitations
There were two important limitations in our study. 

First, radiologic findings for evaluation were brain CT; 
coronal view was not available. Therefore, the analysis of 
nasal anatomy variations, such as intranasal contact point 
and septal spur, were restricted. Septal spur and presence 
of intranasal contact point from the inferior turbinate 
were observed to some degree using the axial view, but 
there was restriction in evaluating the intranasal contact 
point between the superior turbinate or other nasal cavity 
lesions. Second, there was a limitation in that the causal 
relationship or temporal relation could not be explained 
between headache and paranasal sinus lesion or anatomical 
variations.

CONCLUSION

For differential diagnosis of primary headaches, 
knowledge regarding various paranasal sinus lesions 
including rhinosinusitis and anatomical variations is 
needed. Interdisciplinary evaluation of acute headache 
presenting to the emergency room is necessary for 
accurate diagnosis and proper management. 
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