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ABSTRACT 

Although pain of dental origin is the most common 
orofacial pain, other non-odontogenic pains can af-
fect the orofacial region and occasionally mimic den-
tal pain. These non-odontogenic pains may pose a 
diagnostic dilemma for the dental practitioner who 
routinely diagnoses and treats dental pain. Knowl-
edge of the various non-odontogenic pains will ulti-
mately prevent misdiagnosis and the delivery of in-
correct and sometimes irreversible and invasive pro-
cedures to patients. The purpose of this article is to 
review the clinical presentations of the various types 
of non-odontogenic pains which may be mistaken as 
dental pain: myofascial, cardiac, sinus, neurovascular, 
neuropathic, neoplastic and psychogenic pain. 
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1. INTRODUCTION 

The orofacial region is the most frequent site for patients 
seeking medical attention for pain [1,2] with 12.2% of 
the population reporting dental pain as the most common 
orofacial pain [3]. Consequently, it is common for pain 
in the orofacial region to be mistaken for a toothache, 
and similarly, other pains of the head and neck to mimic 
odontogenic pain. Therefore, orofacial pain may pose a 
diagnostic dilemma for the dental practitioner. Under-
standing the complex mechanism of odontogenic pain 
and the manner in which other orofacial structures may 
simulate pain in the tooth is paramount in determining 
the correct diagnosis and appropriate treatment. 

The purpose of this article is to: a) provide the dental 
practitioner with an understanding of pain etiology to 
consider when developing differential diagnoses for 
orofacial pains, and b) review various types of non- 
odontogenic pains which may be mistaken for a tooth-

ache. Ultimately, this article will aid the dental practi-
tioner with preventing misdiagnosis and delivery of in-
correct and sometimes irreversible procedures for non- 
odontogenic pains. 

2. CLINICAL CHARACTERISTICS OF 
ODONTOGENIC PAIN 

Odontogenic pain is generally derived from either one of 
two structures associated with the tooth: pulpal or pe-
riodontal tissue. Although the mechanisms for both are 
of inflammatory origin, their distinct functionality and 
embryologic origin [4] results in each pain being per-
ceived differently. Pulpitis is the most common cause of 
odontogenic pain [2] and can be divided into two cate-
gories: reversible and irreversible. Reversible pulpitis 
indicates that pulpal tissues can repair with the removal 
of the local irritant and restoration of the tooth structure. 
It is often characterized by a fleeting pain upon provoca-
tion and does not occur spontaneously. Irreversible pul-
pitis has a prolonged duration of pain when stimulated 
but may also occur spontaneously.  

As a visceral organ, pain of the dental pulp is charac-
terized by deep, dull, aching pain that may be difficult to 
localize [5]. It may present as intermittent or continuous, 
moderate or severe, sharp or dull, localized or diffuse 
and may be affected by the time of day or position of the 
body [6]. After prolonged periods of intense pain, re-
ferred pain may be produced due to central excitatory 
effects [7]. The quality of pain may vary based upon the 
vitality of the tooth as well as the extent of inflammation. 
Following prolonged periods of inflammation, pulpal 
necrosis may occur. Also, there may be other causes of 
pulpal pain that may be difficult to identify such as 
“cracked tooth syndrome” whereby a crack or craze may 
develop within the tooth [6]. 

Periodontal pain is more readily localized and identi-
fiable because of proprioceptors located within the pe- 
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riodontal ligament. Therefore, periodontal pain will fol-
low the characteristics of pain of musculoskeletal origin. 
The periodontal receptors are able to accurately localize 
the pain whether they are lateral or apical to the tooth. 
Acute apical periodontitis may be the result of pulpal 
necrosis. Similarly, a lateral periodontal abscess may be 
a source of odontogenic pain and may be associated with 
clinical signs such as edema, erythema and swelling of 
the gingival [6]. The diagnosis of pulpal and periodon-
tal pain is often easily established and once diagnosed, 
treatment is directed at alleviating the etiology. In rare 
cases, odontogenic pain can present as an enigma con-
fusing the clinician. However, the clinician should be 
mindful that dental pain is the most common orofacial 
pain. 

3. CLINICAL CHARACTERISTICS OF 
NON-ODONTOGENIC PAIN 

The clinical presentation of non-odontogenic pain is 
varied and may mimic other pain disorders which may 
not originate in the orofacial region. The extent of pain 
may vary from very mild and intermittent pain to severe, 
sharp, and continuous. Furthermore, pains that are felt in 
the tooth do not always originate from dental structures, 
so it is important to distinguish between site and source 
of pain to provide correct diagnosis and appropriate 
treatments. The site of pain is where the pain is felt by 
the patient, whereas the source of pain is the structure 
from which the pain actually originates. In ‘primary’ 
pain, the site and source of pain are coincidental and in 
the same location. That is, pain occurs where damage to 
the structure has occurred. Therapy for primary pain is 
obvious and does not pose a diagnostic dilemma for the 
clinician. 

Pain with different sites and sources of pain, known as 
heterotopic pains, can be diagnostically challenging. Once 
diagnosed, treatment should be posed at the source of 
pain, rather than the site. Neurologic mechanisms of 
heterotopic pain is not well understood but it is thought 
to be related to central effects of constant nociceptive 
input from deep structures such as muscles, joints and 
ligament [8]. 
Although the terms heterotopic pain and referred pain 
are often used interchangeably, there are specific distinc-
tions between these terms. Heterotopic pain can be di-
vided more specifically into 3 general types: a) central 
pain, b) projected pain, and c) referred pain [4]. Central 
pain is simply pain derived from the central nervous 
system (CNS) resulting in pain perceived peripherally. 
An example of central pain is an intracranial tumor as 
this will not usually cause pain in the CNS because of 
the brain’s insensitivity to pain but rather it is felt pe-
ripherally. Projected pain is pain felt in the peripheral dis-

tribution of the same nerve that mediated the primary no-
ciceptive input. An example of projected pain is pain felt 
in the dermatomal distribution in post-herpetic neuralgia. 
Referred pain is spontaneous heterotopic pain felt at a site 
of pain with separate innervation to the primary source of 
pain. It is thought to be mediated by sensitization of in-
terneurons located within the CNS. Pain referred from the 
sternocleidomastoid muscle to the temporomandibular 
joint is an example of referred pain [4]. The remainder of 
this article will focus on non-odontogenic pains of 
odontogenic origin. 

3.1. Myofascial Toothache 

Skeletal muscle triggers are well recognized in the lit-
erature [9,10] and are illustrated by trigger point map-
ping achieved through palpation of the muscles and de-
scribing the locations of pain referral [11,12]. The trigger 
point, a localized hyperexcitable nodule within the mus-
cle, is theorized to be a result of microscopic neuromus-
cular dysfunction at the motor endplate [12]. As it cannot 
be identified histologically or by imaging, there is con-
troversy as to the true existence of the trigger point 
[12,13]. Clinically, palpating a firm, tender nodule within 
a sufficiently irritable muscle may reproduce referred 
pain to distant regions upon sustained pressure [12,14]. 
Hong et al. were able to reproduce referred pain 80% of 
the time by palpation of the trigger point with sufficient 
pressure for up to 10 seconds [15]. An additional study 
was able to reproduce muscle pain with dry needling of 
the muscle in 62% of the cases [15]. 

The theory of convergence supports the mechanism 
that is thought to cause pain referral to the trigeminal 
sensory complex from other areas of nociceptive input 
although it is not well understood. It has been reported 
that at least half of the trigeminal nociceptive neurons 
are able to be activated by stimulation outside their nor-
mal receptive field [16]. Studies on myofascial pain re-
ferral to other regions of the orofacial region have found 
that pain from: a) temporalis muscles referred pain to 
the maxillary teeth, b) masseter muscles referred pain 
to the maxillary and mandibular posterior teeth, ear and 
temporomandibular joint (TMJ), c) lateral pterygoid 
muscles referred pain to the maxillary sinus region and 
TMJ, d) anterior digastric muscles referred pain to the 
mandibular incisors, and e) sternocleidomastoid mus-
cles referred pain to oral structures and the forehead 
[11,12,17]. Additionally, palpation of the trapezius mus-
cle often refers pain to the mandible or temporalis mus-
cle regions [4,12].  

The myofascial toothache is described as non-pulsatile 
and aching pain and occurs more continuously than pul-
pal pain [6]. Patients are unable to accurately locate the 
source of the pain and often believe pain is originating 
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from the tooth. Tooth sensitivity to temperature, percus-
sion or occlusal pressure may be felt as a result of re-
ferred pain from the offending muscle [12]. Pain tends to 
be associated with extended muscle use and exacerbated 
with emotional stressors, rather than direct provocation of 
the affected tooth [6]. Palpation of the trigger point is 
able to reproduce the toothache, even modulate the pain 
by increasing or eliminating it altogether [6]. In spite of 
this, it has been reported that 7% of cases were referred 
for endodontic treatment when the primary source of pain 
was the muscle of mastication [18]. Linn et al. reported 
that 37% of patients diagnosed with muscular orofacial 
pain had previously undergone endodontic or exodontic 
treatment in an attempt to alleviate their pain [19]. 

Alleviation of the toothache is often achieved when 
local anesthetic is administered to the strained muscle 
(source of pain) rather than the tooth (site of pain). Warm 
or cold compresses, muscle stretching, massage, and a 
restful sleep may alleviate both the muscle and tooth 
pain. Elimination of the trigger point and pain of the 
muscle should be the aim of the treatment rather than the 
tooth itself [1,6].  

3.2. Cardiac Toothache 

Cardiac pain is an additional source of referred pain to 
the jaw mainly due to cardiac ischemia. Angina pectoris 
is a symptomatic presentation of ischemic heart disease 
that is often used in congruence with cardiac ischemia. 
Cardiac ischemia more commonly presents with subster-
nal pain and radiation to the left shoulder and arm [6]. 
When cardiac pain presents in the orofacial region com-
monly affected areas include pain(s) in the neck, throat, 
ear, teeth, mandible and headache [20-24]. In some cases, 
orofacial pain is the only complaint in association with 
cardiac ischemia. In one study, 6% of patients presenting 
with coronary symptoms had pain solely in the orofacial 
region while 32% had pain referred elsewhere. Interest-
ingly, bilateral referred craniofacial pain was noted more 
commonly than unilateral pain at a ratio of 6:1 [20].  

The mechanism of cardiac pain likely involves multi-
ple nociceptive mediators with bradykinin being the 
most important, evoking a sympathoexcitatory reflex [25] 
and inducing a sympathetic response of the heart [26-28]. 
Although widely accepted, there is controversy as to 
whether the sympathetic response is responsible for the 
transmission of pain. Studies on patients who underwent 
sympathectomies demonstrated a 50% - 60% complete 
relief of angina pectoris, while 40% obtained a partial 
relief, and 10% - 20% experienced no relief [29].  

Vagal afferent response is thought to also play a role 
in the response to cardiac ischemia although its role is 
not clearly defined [30,31]. Based on the anatomic dis-
tribution, vagal afferents could be activated when the 

infero-posterior surface of the heart is affected, while 
sympathetic response is due to stimulation of the anterior 
portion [29]. A recent case report suggests an association 
between vagal stimulation and toothache in a patient 
undergoing experimental treatment with a vagal nerve 
stimulator for the treatment of depression [32]. Episodes 
of tooth pain were coincidental to duration and fre-
quency of nerve stimulation and once appropriate ad-
justments to the stimulator parameters were made, the 
dental pain subsided. Vagal stimulation has been utilized 
in other treatments such as drug resistant epilepsy, and 
reports of similar painful side effects such as jaw and 
tooth pain as well as throat and neck pain have been 
noted [33-36]. Consequently, there may be a physiologic 
association between vagal stimulation initiated by car-
diac ischemia and odontogenic pain. 

Mechanisms of convergence and central sensitization 
in the trigeminal nerve complex can also explain pain 
referred to orofacial structures [4]. Cardiac nociceptive 
input travels to the central nervous system and ascends 
to higher centers for processing in regions of conver-
gence, where adjacent nociceptive neurons may become 
activated [37]. The stimulation of adjacent neurons that 
are not directly involved in the primary source of pain 
may be misinterpreted in the cortex, causing an uninten-
tional pain input being referred to other regions and re-
sulting in heterotopic pain. 

Alternate sources of pain should be considered when 
local anesthetic and analgesics fail to alleviate dental 
symptoms. Appropriate questioning and thorough medi-
cal history are essential in identifying the true source of 
pain, especially when a cardiac toothache is suspected. 
Clinical characteristics of pain may vary between pa-
tients. Pain may be episodic, lasting from minutes to 
hours, and varies in intensity, although almost invariably 
is precipitated by exertional activities and alleviated with 
rest [37]. Intriguingly, patients experiencing cardiac pain 
reported the descriptor of “pressure” more often when 
compared to any other disorder [38]. 

If the pain is associated with cardiac or chest pain, it is 
most often relieved by sublingual nitroglycerin and im-
mediate referral to a medical practitioner is imperative. 

3.3. Sinus Toothache 

Sinusitis is a common aliment in the US, resulting in 
about 16 million visits to the physician annually [39,40]. 
Approximately, 15% of the population reports it as a 
chronic problem, [41] with about 10% of maxillary si-
nusitis cases being diagnosed as having an odontogenic 
origin [42]. Since the roots of the maxillary dentition are 
in intimate contact with, and often protruding into, the 
sinus cavity, it is comprehensible that the dentition could 
be a potential source of sinus inflammation and infection. 
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As the maxillary sinus grows, its final point of growth is 
coincidental with the growth of the maxillary alveolar 
process and eruption of the permanent dentition. This 
may result in a protrusion of roots into the sinus cavity 
that, in some cases, may be separated only by the 
Schneiderian membrane (mucoperiosteum) [43].  

Due to the close proximity between maxillary poste-
rior roots and the maxillary sinus, an infectious process 
in the dentition or surrounding periodontal tissue may 
present as an acute or chronic sinusitis; conversely, in-
flammation and infection originating in the maxillary 
sinus may be perceived as odontogenic pain. Patients 
may present with facial pain and pressure in the maxil-
lary posterior region. Other symptoms such as headache, 
halitosis, fatigue, cough, nasal discharge/drainage or 
congestion and ear pain may be more identifiable as be-
ing associated with sinus disease [44]. Sinus pain can 
also present as a continuous dull ache or diffuse linger-
ing pain in the maxillary teeth [8,45] with sensitivity to 
percussion, mastication, and/or temperature. This hy-
persensitivity is often felt in multiple teeth, making it 
more indicative of a pain of sinus origin rather than 
odontogenic pain [8,46].  

Often a history of respiratory infection, nasal conges-
tion, and sinus disease may precede the onset of the 
toothache [8]. Pain may be elicited by palpation of the 
infraorbital regions or maneuvering the head to below 
the levels of the knees, initiating gravitational shifting of 
fluid in the sinus [8,47]. The absence of an offending 
tooth or gingival inflammation upon intraoral examina-
tion may further lead to the conclusion that there is sinus 
inflammation or infection. Although chronic sinusitis 
may erode the wall of the sinus, it is rarely associated 
with intraoral soft tissue swelling or pain [48]. Intraoral 
or panoramic radiographs may be useful to exclude the 
dentition as being the source of the problem. The sinuses 
may appear cloudy, opacified, and congested on the 
panoramic radiograph. Increased fluid levels and thick-
ening of the sinus mucosal membrane may be apparent on 
CT scan [8]. 

Once identified, treatment should be directed toward 
the maxillary sinus infection. Most cases of acute sinusitis 
are of viral origin and require nasal decongesttants, a 
therapy targeted at reducing the soft tissue edema to allow 
drainage of the sinus through the ostium into the middle 
meatus of the nasal cavity [46]. In the cases of bacte-
ria-induced sinusitis, a regimen of antibiotics is addition-
ally prescribed [46]. Management is beyond the scope of a 
dental professional and appropriate referral to an otorhi-
nolaryngologist or the general medical practitioner is ap-
propriate once there is a clear understanding that the 
source of the odontogenic pain is of sinus origin. 

3.4. Neurovascular Toothache 

Neurovascular pains or headache is a common complaint. 
Typically “headache” is pain localized to the cranium. 
However, headache may also present as a variant involv-
ing the orofacial region hence mimicking toothache. Two 
primary headache types that may present as toothache are 
migraine and trigeminal autonomic cephalalgia (Table 
1).  

The 1-year period prevalence for migraine is 11.7% 
(17.1% in women and 5.6% in men) [49]. Migraines are 
typically unilateral, moderate to severe pains of pulsatile 
and throbbing quality that are often disabling. Pain usu-
ally lasts between 4 and 72 hours and may be aggravated 
by routine physical activities. Migraine is often accom-
panied by nausea, vomiting, phonophobia and/or photo-
phobia and may present with (20%) or without aura 
(80%). An aura is a reversible focal neurological symp-
tom (visual, sensory and motor phenomena) that devel-
ops between 5 and 20 minutes, subsides within 60 min-
utes and is immediately followed by a headache [50].  

Although its prevalence is unknown, Migraine may 
present in the midface without involvement of the first 
division of the trigeminal nerve [51]. Also there are a 
few case reports of patients with oral and dental pain 
subsequently diagnosed as migraine [52,53]. Obermann 
et al. [54] in a case series involving 7 patients reported 
migraine presenting in the face occurred more often in 
the maxillary division than the mandibular division of 
the trigeminal nerve. Apart from location, the migraine 
limited to the orofacial region is similar to “cranial” mi-
graine. Penarrocha et al. [55] reviewed 11 patients with 
“lower-half facial migraine” and reported that 45% had 
endodontic treatment prior to initially developing pain. 
Four of these patients reported a history of migraine 
prior to the development of “lower-half facial migraine”. 
Of concern, the average time elapsed prior to proper 
diagnosis was 101 months (6 to 528 months). Also, 36% 
of cases had teeth extracted in an attempt to treat the 
pain. Benoliel et al. [56] diagnosed 23 of 328 patients 
with “neurovascular orofacial pain” over a 2-year period 
and proposed an expansion of the current International 
Headache Society classification to include orofacial pain 
syndromes.  

Trigeminal autonomic cephalalgias (TACs) are a col-
lective term that refers to a group of headaches charac-
terized by unilateral head and/or face pain with accom-
panying autonomic features [50,57]. The International 
Classification of Headache Disorders II (ICHD-II) clas-
sifies TACs as: 1) episodic or chronic cluster headache 
(CH); 2) episodic or chronic paroxysmal hemicrania (PH) 
and 3) Short-lasting Unilateral Neuralgiform headache 
attacks with Conjunctival injection and Tearing (SUNCT) 
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headache 

[50]. 
Although rare, TACs may present a challenge for the 

dentist due to its often overlapping and similar presenta-
tions to true odontogenic pains (Table 1). Individuals 
often describe the location of pain due to CH emanating 
from the midface region which may be interpreted as 
pain originating from the teeth, jaws or the temporo-
mandibular joints [58,59]. Bahra and Goadsby [60] re-
ported that 45% of a group of CH patients were seen by 
a dentist prior to receiving the correct diagnosis. They 
also found that a misdiagnosis provided by a dentist of-
ten led to unnecessary and inappropriate dental proce-
dure(s). In another study, it was found that 42% of 33 
CH patients received some form of invasive and irre-
versible dental procedure as their treatment [61]. It has 
been postulated that dental extractions may be a precipi-
tating factor for CH. Penarrocha et al., [62] in a study of 
54 CH patients, found that prior tooth extraction or en-
dodontics had been performed in the pain affected quad-
rant in 31 (58%) of the subjects and in the contralateral 
quadrant in 18 (33%) subjects. Additionally, they found 
that in 24 (44%) cases, tooth extraction was performed 
after the onset of pain in an attempt to solve the problem 
with only 1 patient reporting improvement. 

Due to the short duration of attacks, recurrences, ex-
cruciating intensity and pulsatile pain quality found in 
PH, it is possible that this disorder may be mistaken for 
dental pulpitis [63]. It is also not uncommon for PH to 
manifest in the maxillary region thereby being mistaken 

for tooth pain [64]. Benoleil and Sharav [65] reported on 
7 PH cases, 4 of which had been confused for pain of 
dental origin. Two of these patients received irreversible 
dental treatments. Other studies have reported similar 
occurrences whereby the spectrum of failed dental 
treatment ranged from pharmacological approaches to 
full mouth reconstruction [52,66-68]. 

Although rare, there are case reports in which SUNCT 
patients, in addition to facial pain, complain of pain ra-
diating to adjacent teeth. This has resulted in dentists 
delivering therapeutic interventions for tooth pain such 
as extraction, occlusal splints and incorrect pharmacol-
ogy [69-71]. In order for dentists to avoid the pitfalls of 
providing unnecessary interventions for misdiagnosed 
toothaches of neurovascular origin, they must perform a 
thorough history and comprehensive clinical examina-
tion. If this process does not yield convincing evidence 
of pain from an odontogenic origin then referral to the 
appropriate practitioner should be pursued. 

3.5. Neuropathic Toothache 

Neuropathic pain refers to a pain that originates from 
abnormalities in the neural structures and not from the 
tissues that are innervated by those neural structures. 
These pains pose significant difficulty for the clinician 
since the structures the patient reports as painful appear 
clinically normal. There are two types of neuropathic 
pains that can be felt in teeth: episodic and continuous. 

 
Table 1. Differentiating features of neurovascular pain and dental pain [111,112]. 

Feature Migraine 
Cluster Paroxysmal 

hemicrania 
SUNCT 

Acute 
pulpal pain 

Chronic  
pulpal pain 

Periodontal 
pain 

Sex (male:female) 1:3 5:1 1:2 2:1 1:1 1:1 1:1 

Age (years) 10 - 50 20 - 40 30 40 - 70 any age any age any age 

Pain type pulsating boring boring electric-like
throbbing or 

aching 
tender or aching 

tender or 
aching 

Pain severity moderate to severe very severe very severe very severe mild to severe mild mild 

Pain location frontotemporal orbital orbital orbital tooth tooth 
tooth/gingival

/bone 

Pain duration 4 - 72 hours 
15 - 180 
minutes 

2 - 30 
minutes 

15 - 240 
seconds 

seconds to 
daily 

constant variable 

Pain frequency 1/month 1 - 8/day 2 - 40/day 3 - 200/day variable Daily Daily 

Autonomic 
features 

No; may have with aura Yes Yes Yes No No No 

Trigger 

stress, foods, vasodilators, 
sleep pattern changes, 
afferent stimulation, 
hormonal changes 

alcohol, 
nitrates 

mechanical cutaneous 
electric & thermal

stimulation, 
tooth percussion

inconsistent 
apical or lateral
tooth pressure
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Episodic neuropathic pain is characterized by sudden 
volleys of electric-like pain referred to as neuralgia. The 
most typical example of this type of pain is trigeminal 
neuralgia. When this type of paroxysmal pain is felt in a 
tooth it can pose significant diagnostic challenges for the 
clinician. The clinical presentation of an episodic neuro-
pathic toothache is a severe, shooting, electric-like pain 
that lasts only a few seconds [4,72,73]. The pain is not 
always restricted to a tooth but often a broader area. The 
pain is not altered by intraoral thermal stimuli [4,6,72]. It 
rarely awakes the patient from sleep unlike dental pain. 
The most common branch of the trigeminal nerve in-
volved is the mandibular followed by the maxillary and 
least involved is the ophthalmic [4,72]. The pain is often 
severe with patients reporting the pain as being the most 
intense they have ever experienced. Often the patient is 
able to trace the pain radiating down the distribution of 
the nerve to the tooth [6]. 

With trigeminal neuralgia there is often a trigger zone 
that, when lightly stimulated, provokes the severe par-
oxysmal pain. Anesthetic blocking of the trigger zone 
will completely eliminate the toothache and paroxysmal 
episodes during the period of anesthesia. On occasion a 
tooth can represent the trigger zone, and if this occurs, it 
can pose a great diagnostic challenge for the clinician. 
Patients with trigeminal neuralgia frequently receive 
endodontic treatment for their dental pain [74,75]. Addi-
tional case reports also provide examples of the opposite 
diagnostic problem: patients with odontogenic dental 
pain being diagnosed as having trigeminal neuralgia [76]. 
In both types of misdiagnosis, the lack of response to 
treatment is a key factor in prompting reassessment of 
the differential diagnosis.  

Continuous neuropathic pains are pain disorders that 
have their origin in neural structures and are expressed 
as constant, ongoing and unremitting pain. They will 
often have high and low intensity but no periods of total 
remission. Continuous neuropathic pains that can be felt 
in teeth have been referred to as atypical odontalgia 
[77,78] or sometimes phantom toothache [79,80]. Con-
tinuous neuropathic pain appears to have its origin asso-
ciated with central plasticity in the trigeminal nuclear 
complex of the brain stem [81]. In some instances there 
may be a sympathetic component to the pain [82]. Pa-
tients with continuous neuropathic toothache often report 
a history of trauma or ineffective dental treatment in the 
area [83]. In a study of 42 patients with atypical odon-
talgia, 86% of the patient population was female and 
78% reported maxillary pain. Of 119 reported areas of 
pain, the most common were the molar (59%), premolar 
(27%), and canine (4%) regions [84,85]. The pain may 
change in location over time; some studies have reported 
pain shifting location in up to 82% of the subjects 

[82,86].  
It is not unusual for patients with continuous neuro- 

pathic toothache to have received multiple endodontic 
treatments or extractions for their dental pain [84,86-90]. 
In many cases, the lack of response to treatment is a key 
factor in prompting reassessment of the differential di-
agnosis [91]. Ram et al. [92] in their retrospective study 
involving 64 patients reported that 71% had initially 
consulted a dentist for their pain complaint, and sub- 
sequently 79% of patients received dental treatment that 
did not resolve the pain. In one case report, the lack of 
an effect of a local anesthetic injection on reducing the 
intensity of pain was a significant finding that pro- 
mpted consideration of non-odontogenic tooth pain 
[90]. 

The following characteristics of continuous neuro-
pathic toothache can be used to differentiate it from 
odontogenic pain: a) diffuse pain, b) pain not always 
restricted to a tooth (e.g., the area may be edentulous), c) 
pain that is almost always continuous, d) a pain quality 
often described as a dull, aching, throbbing, or burning, 
e) pain that may or may not be relieved by a diagnostic 
intraoral local anesthetic block, f) pain that often lasts 
more than 4 months, and g) pain not altered by intraoral 
thermal stimuli [4,6,82,85,88,93,94]. 

3.6. Neoplastic Toothache 

Orofacial pain may be the initial symptom of oral cancer 
and can motivate patients to seek care from their dental 
practitioners. Primary squamous cell carcinoma (SCC) 
of the oral mucosa may present with pain and sensory 
disturbances that mimic toothache symptoms particu-
larly when located on the gingiva, vestibule or floor of 
mouth. One retrospective case series found pain to be the 
first clinical sign of oral cancer in 19.2% of cases [95], 
while other literature has suggested that two-thirds of 
patients with oral cancer have reported localized dis-
comfort within the 6 months preceding a cancer diagno-
sis [96]. Primary intraosseous carcinoma is a SCC that 
occurs within the jaws, has no initial connection with the 
oral mucosa, and arises from either a previous odonto-
genic cyst or de novo [97]. These malignancies are ex-
tremely rare, but when they do occur, they can be mis-
taken for odontogenic origin since the clinical presenta-
tion of localized bone loss may have the appearance of 
localized periodontal disease.  

Nasopharyngeal cancers may present with signs and 
symptoms that have been confused with, and treated as, 
temporomandibular disorders [98,99], parotid gland le-
sions [100], and odontogenic infections with trismus 
[101]. While signs and symptoms of nasopharyngeal 
carcinomas may mimic temporomandibular disorders, 
such as facial pain, limited jaw opening, deviation of the 
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jaw on opening, earache, and headache [98,99], some of 
these signs may also be found and confused with an 
odontogenic etiology. 

Systemic cancers such as lymphoma and leukemia 
may have intraoral manifestations that mimic toothache- 
like symptoms. Such cancers can infiltrate pain-sensitive 
structures such as periosteum and gingiva, thereby caus-
ing localized pain that may be confused with odonto-
genic and/or periodontal conditions [102]. In rare cir-
cumstances, the osseous osteolytic lesions of multiple 
myeloma may develop adjacent to teeth. When this oc-
curs, odontogenic pain is common and presents a ra-
diologic diagnostic challenge as the osteolytic lesions 
appear to be associated with teeth but are actually related 
to the systemic disease [103].  

Orofacial pain has also been reported in patients with 
distant non-metastasized cancers, most commonly from 
the lungs [104-107]. In such circumstances, the facial 
pain is almost always unilateral affecting the ear, jaws 
and temporal region, frequently described as severe and 
aching, and usually continuous and progressive. Such a 
presentation may be confused with referred pain of 
odontogenic origin.  

Orofacial pain may be associated with metastatic ma-
lignancies and when metastatic orofacial tumors occur, 
they affect the jaw bones more often than the oral soft 
tissues [108]. Metastases most often develop from the 
breast in women and the lung and prostate in males, with 
the most common sites of occurrence in the jaws being 
the posterior mandible, angle of the jaw, and ramus [108, 
109]. Pain is a rare complaint in soft tissue metastases 
[110], whereas in metastatic disease of the jaw bones, 
pain has been reported in 39% and paresthesias in 23% 
of patients [111]. The pain and clinical presentation can 
be misinterpreted as that originating from an odonto-
genic source. In a retrospective case series of metastatic 
disease in the jaws, 60% of 114 cases reported the me-
tastatic lesion in the oral region to be the first indication 
of an undiscovered primary malignancy at a distant site 
[109]. 

Signs and symptoms of orofacial malignancies may 
mimic odontogenic etiology. It is important for dental 
practitioners to use appropriate judgment when clinical 
findings do not correlate with the results of odontogenic 
diagnostic testing. Neoplastic toothache must be consid-
ered when localized soft or hard tissue changes develop 
in close proximity to odontogenic structures and diag-
nostic findings are equivocal or negative.  

3.7. Psychogenic Toothache 

Psychogenic pain is pain that is associated with psy-
chologic factors in the absence of any physiologic cause. 
The American Psychiatric Association has classified this 

condition as a somatoform pain disorder [112], indicat-
ing that clear evidence of a causal relationship between 
pain and psychologic factors is not required. While psy-
chologic factors may be implicated, pain conditions clas- 
sified under this definition may occur without the role of 
psychologic factors [113]. 

Pain descriptors are often diffuse, vague, and difficult 
to localize [113]. When the somatoform pain disorder is 
felt in the teeth, multiple teeth are often involved [6]. 
Pain may be sharp, stabbing, intense, and sensitive to 
temperature changes, all of which are similar to pain 
symptoms of odontogenic origin. However, the pain is 
inconsistent with normal patterns of physiologic pain 
and presents without any identifiable pathologic cause. 
When accompanied by other psychiatric features such as 
hallucinations or delusions, there is a greater possibility 
that the pain is of psychogenic origin [113].  

Given that psychogenic toothache is a somatoform 
disorder, dental treatment will not resolve symptoms of 
pain and may potentially elicit an unexpected or unusual 
response to therapy [6]. Patients should be referred to a 
psychiatrist or psychologist for further management.  

4. CONCLUSIONS  

There are a multitude of non-odontogenic pains that can 
present at the site of a tooth and can mimic a toothache. 
Dental practitioners should also have an understanding 
of the complex mechanism of odontogenic pain and the 
manner in which other orofacial structures may simulate 
dental pain. In patients who present with toothache pain, 
dental practitioners should consider alternate etiologies 
of the pain when appropriate diagnostic tests do not lead 
to odontogenic etiology. Failure to establish the etiology 
of the pain will result in incorrect diagnosis and inap-
propriate treatment. 
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