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Non-Odontogenic Toothache Caused by Acute Maxillary Sinusitis:  
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Non-odontogenic toothaches are frequently present and can be challenge to the dental clini-
cian. A 41-year-old male patient with sharp and spontaneous pain on the right maxillary pos-
terior dentition, which developed as like localized toothache 3 months ago, was finally treated 
with endoscope assisted sinus surgery on right maxillary sinus. Although the initial clinical 
characteristics are similar to odontogenic toothache in this patient, previous several treatment 
with the affected teeth did not alleviate the pain. Sinusitis around the facial structure is one 
of the common causes to make referred pain to maximally teeth and the sinus toothache re-
sembles the pulpal or the periodontal toothache. The clinician should be well aware of various 
causes of the non-odontogenic toothache and be able to differentiate them.
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INTRODUCTION

Orofacial area is one of most prevalent pain site on the 

body, and 22% of general population reported to having 

experience of orofacial pain last 6 months.1) Toothache de-

fined as any pain or soreness within or around a tooth, in-

dicating inflammation and possible infection, is one of the 

most common types of orofacial pains. 

Most of the toothaches are originated from specific pulp-

al or adjacent periodontal tissues. The orofacial pain from 

dental origin was specifically called “odontogenic tooth-

ache”. Odontogenic toothache is generally correlated to the 

patient’s subjective symptoms and diagnosed by clinical 

examination such as temperature test, electrical test, me-

chanical test. However, some toothaches may give arise 

from non-dental origin, and it can be challenge to the den-

tal clinicians. 

The term “non-odontogenic toothache” defined the pain 

on tooth and adjacent structure which has not originat-

ed from pulpal and periodontal tissues. Non-odontogenic 

toothaches could be emanated from myofascial, neurovas-

cular, neuropathic or paranasal sinus (PNS) problems. These 

non-odontogenic pain induce a diagnostic dilemma for the 

general dental clinicians who are familiar with diagnoses 

and treat the patient with dental pain.

We experienced a case of middle-aged man with sinus 

toothache previously misdiagnosed as toothache with pulp-

al origin, and he was finally referred to the otorhinolar-

yngology for the surgery. His toothache disappeared right 

after the sinus surgery. This article demonstrates the im-

portance of having a thorough knowledge of both odonto-

genic and non-odontogenic toothache, as well as the need 

for careful evaluation of the nature of the pain and patient 

history, clinical and radiographic examinations of orofacial 

structures.

CASE REPORT 

A 41-year-old man was referred from a local dental clinic 

to the Department of Oral Medicine, Kyungpook National 
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University Hospital (Daegu, Korea) with chief complaint 

of the pain on right maxillary posterior dentition. The first 

symptom he felt was a toothache around the right maxillary 

posterior gingiva 3 months ago. The patient described his 

pain as severe sharp and spontaneous nature. His first den-

tist started treating the right maxillary second premolar and 

the right maxillary second molar subsequently under the 

diagnosis of odontogenic toothache. However, the patient’s 

symptoms did not alleviated during the treatment. After 

several root canal treatments, the patient asked his dentist 

to extract the tooth. Unfortunately, toothache was not im-

proved at all even after the extraction. Finally his doctor 

considered non-odontogenic toothache such as trigeminal 

neuralgia and referred him for the further evaluation.

His chief complaint was the spontaneous and sharp 

throbbing pain on the right upper second molar area where 

is edentulous. He also complained about dull pain on right 

periorbital area and the pain was worse right after awak-

ing. He also said that the supine position deteriorate the 

symptom. He also said non-steroidal anti-inflammatory 

drugs and antibiotics were slightly helpful in subsidiz-

ing his symptoms. The numeric rating scale of the pain 

was six out of ten. He felt similar pain on palpation of the 

right upper gingival area and percussion to right upper sec-

ond premolar. Mechanical test was all negative on right 

first and second premolar. Panoramic radiograph showed 

no specific tooth problems, however, haziness of the right 

maxillary sinus was observed (Fig. 1). Waters’ view clearly 

demonstrated the haziness of right PNS area, and radiopac-

ity of the right maxillary and frontal sinus has increased 

compared with those of left (Fig. 2). 

The tentative diagnosis was the maxillary sinusitis and 

the patient was referred to otorhinolaryngology for the fur-

ther evaluation. Purulent discharge from the right nose was 

observed by nasal endoscope. The patient was prescribed 

antibiotics for 2 weeks and PNS computed tomography (PNS 

CT) involving maxillary and frontal sinus. PNS CT showed 

the haziness on the right frontal sinus (Fig. 3A) and max-

illary sinus (Fig. 3B). Even though the antibiotics therapy, 

his symptoms were not relieved. Therefore, he underwent 

the endoscope assisted sinus surgery on right maxillary si-

nus and biopsy specimen was sent to pathology. Submitted 

specimen showed chronic inflammation with necrosis con-

sistent with chronic maxillary sinusitis, clinically. Gingival 

pain and toothache disappeared after 1 week of the surgery. 

Fig. 4 shows decreased radiopacity on right PNS one week 

after the surgery. 

DISCUSSION  

Odontogenic pain emanated from the pulp or the peri-

odontal supportive tissues is one of the most prevalent oro-

facial pain and usually inflammatory in its origin.2,3) The 

Fig. 1. Panoramic radiograph of the patient at first visit. The 

radiopacity has increased on the right maxillary sinus compared 

with those of the left. The right maxillary first molar had already 

been extracted long time ago and the right maxillary second molar 

was extracted due to the pain. The right second premolar was post-

endodontic state due to the pain.

Fig. 2. Waters’ view of the patient at first visit. The radiopacity of 

the right maxillary sinus and the right frontal sinus has increased 

compared with those of the left.
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characteristics of the pulpal pain are usually deep, dull, 

aching pain3) and those of periodontal pain are also dull 

and aching.4) The patient with odontogenic origin generally 

indicate the location of the pain quite specifically, and there 

is identifiable condition that reasonably explains the symp-

toms such as caries, fracture, deep restoration, periodon-

tal pocket, abscess, and so on. In case of both pulpal and 

periodontal pain, local anesthesia of the suspected tooth or 

periodontal tissue can eliminate the pain. Since dental pain 

is the most common cause of orofacial pain and typical in 

clinically, the clinician can easily drawn to this diagnosis. 

However, if odontogenic pain is severe, it may be punctuat-

ed by lancinating exacerbations that radiate throughout the 

face and head.5)

In order to successfully evaluate odontogenic pain, there-

fore, the clinicians have to appreciate the differences be-

tween “the site” and “the source” of pain.6) The terms “re-

ferred pain” and “heterotropic pain” are indicated when the 

source of pain is not coincide with the site of pain. These 

type of pain is broadly categorized in non-odontogenic 

pain if the source of pain is not primarily on the teeth. The 

patient in the case initially complained about specific teeth 

area and received several endodontic treatments based on 

the diagnosis of odontogenic toothache. However, the pain 

and symptoms got worse, the extraction of the tooth was 

performed, finally. Unfortunately, the symptoms was not 

resolved after the extraction, then the clinician tried to find 

another source of pain and referred to specialist. Once non-

odontogenic pain is suspected, the clinician have to inves-

tigate adjacent structures thoroughly which can induced 

referral pain on teeth or periodontium. Common non-odon-

togenic toothaches could be derived from myofascial,7) neu-

rovascular,8) cardiac,9) or sinus problems.10)

Sinusitis is a common disease and about 16 million visits 

to the physician is annually in US.11) Of the sinusitis, maxil-

lary sinusitis is representative sinusitis in prevalence and it 

is characterized by constant burning pain around zygoma 

and tenderness of the teeth from inflammation of the max-

illary sinus. About 10% of maxillary sinusitis cases are di-

agnosed as having an odontogenic origin.12) Acute sinus-

itis can induce referred pain to maxillary teeth. Toothache 

due to acute sinusitis often occurs in the maxillary premo-

lar and molar regions because the apices of the teeth are 

Fig. 3. Paranasal sinus computed tomo-

graphy views showed the haziness on 

the right frontal sinus (A) and maxillary 

sinus (B).
A B

Fig. 4. Waters’ view one week after the sinus surgery. The radio-

pacity of the right maxillary sinus is reduced compared with those 

of preoperative state but the haziness is still remaining. 
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very intimate to the sinus region. They are frequently seen 

with the roots protruding well into the sinus cavity. Due 

to the close proximity, an infectious process in the denti-

tion or surrounding periodontal tissue may present an acute 

or chronic sinusitis; conversely, inflammation and infec-

tion originating in the maxillary sinus may be perceived as 

odontogenic pain. It is reasonable inference that the teeth 

and periodontium could be a potential source of maxillary 

sinus problem. In some case, maxillary sinus cavity was 

just separated by the thin membrane called Schneiderian 

membrane.13)

According to a study of the symptoms of acute sinus-

itis, maximally toothache was highly specific (93%), but 

only 11% of patients with sinusitis actually had pain from 

the tooth.14) In the case of sinusitis, a feeling of constant 

dull, aching pressure of discomfort can be present in these 

teeth. The teeth can be sensitive to percussion, chewing, 

and sometimes cold. If these teeth have caries coincident-

ly, dentists are prone to treat the teeth without careful dif-

ferential diagnostic examination.5) In the case of sinusitis, 

other symptoms such as headache, halitosis, fatigue, na-

sal discharge or congestion and even ear pain could be 

appeared.12)

In case of sinus pain referral, toothache are generally in-

duced by acute sinusitis. The exact mechanism how the si-

nus mucosal pain referred to maxillary tooth is not fully 

understood yet, the same sensory innervation of sinus mu-

cosa and maxillary teeth could be the clue of this phenom-

enon. Sensory innervations of the nasal-PNS complex are 

supplied by the first and second divisions of the trigeminal 

nerve and secondary interneurons from sinus area shares 

with those of teeth. The pain from the sinus complex is 

typical deep visceral pain and it can cause central sensitiza-

tion such as secondary hyperalgesia, referred pain and au-

tonomic response. In the early stage of sinusitis, facial pain 

and headache is common. Hyperalgesia on affected region 

by central sensitization make the pain more chronic and 

change the nature of pain more complex in this case. This 

can make a proper diagnosis difficult. 

Based on this case and literature reviews, several key 

points for differential diagnosis between odontogenic tooth-

ache and sinus toothache might be suggested as follows: 

1.  Typically, a patient has a history of upper respiratory 

infection, nasal congestion or sinus problems preced-

ing or accompanying the toothache.

2.  The patient reports infraorbital tenderness to palpation 

over the affected sinus.

3.  The toothache is increased with lowering of the head 

or bending forward.

4.  Local anesthetic of the tooth does not eliminate the 

pain.

5.  The diagnosis can be confirmed by air/fluid level seen 

in Waters’ radiograph or CT.

In conclusion, odontogenic toothache and sinus tooth-

ache can make diagnostic challenge to dentists and unnec-

essary treatment such as root canal treatment or tooth ex-

traction could be applied to the patient. Obtaining a metic-

ulous history and physical examination in conjunction with 

ordering relevant radiography is the most important thing 

to diagnosis properly and the clinician should postpone the 

dental treatment unless there is a firm belief that the pain 

emanated from the tooth or adjunct periodontal tissues. 
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