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Abstract
Pain in the orofacial region is the most common reason for patients to visit a dental clinic. Tooth and/or
its supporting structures are often source of pain. Pain originating from pulp dentine complex and/or
periodontal structures presents with variable clinical characteristics and can be accurately diagnosed and
treated. However, clinician often encounters situation when odontogenic causes of pain are excluded and
non odontogenic causes should be considered. These include myofascial pain syndromes,
temporomandibular disorders, neuralgias, ENT diseases, tumors, neurovascular pain or psychiatric
diseases. Establishing a correct diagnosis is of utmost importance to render appropriate treatment.
Obtaining a detailed history from the patient including the quality, volume, duration, frequency and
periodicity of pain helps in differentiating non odontogenic from ododntogenic causes. Aim of this
review is to update the clinician’s knowledge of etiologies of pain, thus helping the clinician to establish
differential diagnosis for orofacial pain.
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1. Introduction
Most common chief complaint of the patient visiting a dental clinic is Orofacial pain [1]. Dental
pain is the most common type of orofacial pain accounting for 26.8% of the total cases [2].
However, not all the cases with orofacial pain are associated with an odontogenic etiology.
Other causes of pain in the head and neck region include yofascial pain syndromes, temporo
mandibular disorders (TMD), neuralgias, ENT diseases, tumors, neurovascular pain or
psychiatric diseases [3]. These conditions usually present with overlapping signs and symptoms
and present a diagnostic dilemma for the clinician who usually treat the patient for dental pain
[4]
. Arriving at the correct diagnosis is of key importance to guide the delivery of appropriate
treatment. Initiation of treatment without sufficient attention to the complex mechanism of
pain may result in unnecessary treatment without eliminating the problem [5].
Clinical and radiographic features help in differentiating between odontogenic and nonodontogenic pain. Fracture, caries and defective restorations are clinical features which are
associated with odontogenic pain. In addition, presence of sensitivity, pain on percussion, pain
during mastication is other key features. Odontogenic pain is unilateral, localized and relieved
by local anesthesia [6]. On the other hand, non-odontogenic pain may be described as tingling,
shooting, burning, non-localized, which crosses the midline. It might be associated with a
headache, joint pain, muscular pain and emotional stress. The patient may also present with a
history of multiple extractions and endodontic treatment for pain relief [7]. This article aims at
updating the clinician’s knowledge of non-odontogenic causes of pain, to allow the operator to
correctly diagnose the problem and render the correct treatment.
2. Clinical Characteristics of Non-Odontogenic Pain
The clinical presentation of non-odontogenic pain is varied and can mimic other pain disorders
which may not originate in the orofacial region. The pain may be very mild and intermittent or
severe, sharp, and continuous. Correct diagnosis and appropriate treatment is easily achieved
in cases of primary pain where the source and site of pain are same. However, heterotopic pain
can be diagnostically challenging as the source and the site of pain are different. Neurologic
mechanisms of heterotopic pain is not well understood but it is thought to be related to central
sensitization due to nociceptive input from deep structures such as muscles, joints and
ligament [8].
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where such conditions have been diagnosed of odontogenic
origin due to overlapping and similar presentations to true
dental pains [17, 18] Patients usually describe this type of pain
involving midface regionand/orunilateral head which may be
interpreted as pain originating from the teeth, jaws or the
temporo mandibular joints. This condition is often
misdiagnosed as pulpitis due to short, recurrences of
excruciating intensity and pulsatile nature [19]. History and
comprehensive clinical examination provides enough
evidence to support non odontogenic cause of pain. If the
clinician is in doubt then referral to the physician should be
considered.

2.1 Myofacial pain
The myofascial pain is described as non-pulsatile and aching
pain associated with muscle. Patients are unable to locate the
source of the pain and believe that the pain is associated with
the tooth. The pain is triggered by palpating the muscles such
as superior belly of the masseter which is referred to the
maxillary posterior teeth and inferior belly of the masseter
which is referred to mandibular posterior teeth, temporal
referred to maxillary anterior or posterior teeth, and the
anterior digastric referred to the mandibular anterior teeth [8].
The cause of pain is extensive muscle use and exacerbated
emotional stresses rather than pathological tooth involvement.
It has been reported that 37% of patients diagnosed with
muscular orofacial pain had previously undergone endodontic
or exodontic treatment in an attempt to alleviate their pain [9].
However, a distinguishing characteristic is the relief of
toothache 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.

2.5 Neuropathic Toothache
Pain originating from any defect in the neural structures is
referred to as neuropathic pain. This type of pain is a
diagnostic challenge to the clinician as structures innervated
by these nerves are painful but appears clinically normal.
Neuropathic pain when experienced is either continuous or
episodic in nature. Episodic neuropathic pain is referred to as
neuralgia and is characterized by severe, shooting, electriclike pain that lasts only a few seconds [4, 20]. Trigeminal
neuralgia involving the mandibular nerve is the most common
type of neuralgia in the orofacial region. This type of
paroxysmal pain is felt in the tooth, but is often experienced
in a wider area. Patient reports of pain being felt along the
distribution of the nerve involved and is often experienced
following stimulation of the trigger points [5]. Anesthesia of
the trigger zone eliminates the pain, however on occasion
tooth itself represents a trigger zone and can lead to diagnosis
of endodontic pain and unnecessary endodontic treatment. In
most of the cases, persistence of pain after endodontic
treatment requires reassessment of the differential diagnosis
[21]
.

2.2 Cardiac Toothache
Cardiac ischemia is a source of pain to the jaw associated
with referred pain to the left shoulder, arm, neck, throat, ear,
teeth, and mandible [10]. This type of pain is called heterotopic
pain of cardiac origin. Inaccurate diagnosis in such cases can
lead to unnecessary dental treatment. The cause of the cardiac
pain referred to the orofacial region can be explained by the
convergent mechanisms of the trigeminal complex [11]. When
cardiac tooth pain is suspected proper questioning and
through medical history helps in identifying true source of
pain. Orofacial pain may be the only complaint in patients
suffering from 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.
Interestingly, bilateral referred craniofacial pain was noted
more commonly than unilateral pain at a ratio of 6:1 [12].

2.6 Neoplastic Toothache
One of the earliest symptoms of oral cancer is orofacial pain
[22]
. Squamous cell carcinoma located on gingiva, vestibule or
floor of mouth presents with symptoms that mimic pain of
odontogenic origin. Localized bone loss associated with
intraosseous form of SCC may be misdiagnosed as a localized
periodontal disease [23]. Other cancers which present with
symptoms of ododntogenic origin include nasopharyngeal
cancers, lymphoma, leukemia, distant non-metastasized
cancers, and metastatic malignancies [24]. Presence of pain and
paresthesia is the most common finding in metastatic disease
of jaw bone.
Orofacial pain may be the early symptom of oral cancer for
which the patients visits a dentist. Primary Squamous cell
carcinoma (SCC) of the oral mucosa may present with pain
located on the gingiva, vestibule or floor of mouth. Pain was
found to be the first clinical sign of oral cancer in 19.2% of
cases [22], while other literature has suggested that two-thirds
of patients with oral cancer have reported localized
discomfort within the 6 months preceding a cancer diagnosis
[23]
. 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 odontogenic cyst or
de novo [24]. Such malignancies are very rare, but they can be
mistaken for having an odontogenic origin since the clinical
presentation of localized bone loss may have the appearance
of localized periodontal disease.
Nasopharyngeal cancers may present with signs and
symptoms mimicking temporomandibular disorders [25, 26]
parotid gland lesions [27], and odontogenic infections with

2.3 Sinus Toothache
Sinusitis is a very common aliment and about 10% of
maxillary sinusitis cases being diagnosed as having an
odontogenic origin [13]. Due to the approximation of the roots
of maxillary posterior teeth to the sinus cavity, infection in the
dental tissue can lead to sinus inflammation and infection.
Any infection and inflammation in the maxillary sinus can
also present as odontogenic pain. Sensitivity to percussion,
mastication, and/or temperature when felt in multiple teeth
suggests pain of sinus origin rather than odontogenic origin [8,
14]
Patient often presents with the history of respiratory
infection, nasal congestion, and sinus disease before the onset
of the toothache [8]. Maneuvering the head to below the levels
of the knees and palpation of the infraorbital regions may
cause pain [8, 15]. Absence of hard or soft tissue involvement
concludes the presence of sinus inflammation or infection.
2.4 Neurovascular Toothache
Headaches are most commonly associated with the cranium
however, sometimes may involve the orofacial region thus
mistaken as odontogenic pain. Neurovascular pain or
migraine with orofacial symptoms more commonly involves
maxillary division than the mandibular division of trigeminal
nerve [16] Cranial migraine is the term commonly used to
describe headache involving the craniofacial region, which is
mostly misdiagnosed and treated endodontically or underwent
extractions. Several case reports are presented in literature
~2~

International Journal of Applied Dental Sciences

trismus [28]. Such neoplasms show presence of facial pain,
limited jaw opening, deviation of the jaw on opening, earache,
and headache, these signs may be confused with an
odontogenic etiology.
Systemic cancers such as lymphoma and leukemia may
present with toothache- like symptoms, as they infiltrate painsensitive structures like periosteum and gingiva that cause
localized pain which may be confused with odontogenic pain
[29]
. Very rarely, the osseous osteolytic lesions of multiple
myeloma develops adjacent to teeth and presents a radiologic
diagnostic challenge
Metastases most often develop from the breast in women and
the lung and prostate in males. In cases of soft tissue
metastasis, pain is a rare complaint [30], whereas in metastatic
disease of the jaw bones, pain has been reported in 39% and
paresthesia in 23% of patients31. The pain and clinical features
of metastases may be misinterpreted as that originating from
an odontogenic source, the common sites being the posterior
mandible, angle of the jaw, and ramus. In a retrospective case
series of metastatic disease in the jaws, 60% of 114 cases
reported the metastatic lesion in the oral region to be the first
indication of an undiscovered primary malignancy at a distant
site [32].
Orofacial malignancies may mimic odontogenic etiology.
Therefore dental practitioners should use appropriate
judgment when clinical features cannot be correlated with the
results of odontogenic diagnosis. Neoplastic toothache must
be considered when localized soft or hard tissue changes
develop in close proximity to odontogenic structures and
diagnostic findings are equivocal or negative.
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2.7 Psychogenic Toothache
Psychological stress may lead to development of psychogenic
tooth ache. Pain may be described as diffused, vague, and
non-localized or sharp, stabbing, intense, with sensitivity to
temperature changes. Often involves multiple teeth and pain
may jump from one tooth to another. Due to the similarities of
these characteristics to pain of odontogenic origin, leads to a
diagnostic challenge. However, absence of a physiological
factor or a pathological cause and presence of psychological
factor gives a clue about the non-odontogenic cause of pain.
Often accompanied by psychiatric features such as
hallucinations or delusions, there is a greater likelihood that
the pain is of psychogenic origin.33 Dental treatment for such
a condition does not resolve the pain symptoms. Response to
treatment may be variable, including no response or
unexpected response. Unnecessary dental treatment can be
avoided by early identification and referral to a psychiatrist.
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3. Conclusion
There are a multitude of nonodontogenic 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, 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 inappropriate treatment.

19.

20.
21.
22.

4. References
1. Sarlani E, Balciunas BA, Grace EG. Orofacial pain-Part
II: Assessment and management of vascular,
neurovascular, idiopathic, secondary, and psychogenic
~3~

causes. AACN Clinical Issues. 2005; 16:347-358.
Annino DJ, Goguen LA. Pain from the oral cavity.
Otolaryngologic Clinics of North America 2003;
36:1127-1135.
Goranka Prpic-Mehicic, Nada Galic.Odontogenic pain.
Medical Sciences. 2010; 34:43-54.
Okeson JP, Bell WE. Bell’s Orofacial Pains: The Clinical
Management of Orofacial Pain, 6th edn. Chicago:
Quintessence, 2005, 584.
Ramesh Balasubramaniam, Lena N. Turner, Dena
Fischer, Gary D. Klasser, Jeffrey P. Okeson. Nonodontogenic toothache revisited. Open Journal of
Stomatology, 2011; 1:92-102.
Paul A. Rosenberg. Endodontic pain. Endodontic Topics,
2014; 30:75-98.
McCarthy PJ, McClanahan S, Hodges J, Bowles WR.
Frequency of localization of the painful tooth bypatients
presenting for an endodontic emergency. J Endod. 2010;
36:801-805.
Okeson JP. Non-odontogenic toothache. Northwest
Dent. 2000; 79:37-44.
Davidoff RA. Trigger points and myofascial pain:Toward
understanding how they affect headaches. Cephalalgia,
1998; 18:436-448.
Mense S.The pathogenesis of muscle pain. Current Pain
and Headache Reports. 2003; 7:419-425.
Ishida A, Sunagawa O, Touma T, Shinzato Y, Ka- wazoe
N, Fukiyama K. Headache as a mani- festation of
myocardial infarction. Japanese Heart Journal, 1996;
37:261-263.
Kreiner M, Okeson JP, Michelis V, Lujambio M, Isberg
A. Craniofacial pain as the sole symptom of cardiac
ischemia: A prospective multicenter study. The Journal
of the American Dental Association. 2007; 138:74-79.
Mehra P, Murad H. Maxillary sinus disease of
odontogenic origin. Otolaryngologic Clinics of North
America. 2004; 37:347-364.
Kretzschmar DP, Kretzschmar JL. Rhinos- inusitis:
Review from a dental perspective. Oral Surgery, Oral
Medicine, Oral Pathology, Oral Radiology and
Endodontology, 2003; 96:128-135.
Murphy E, Merrill RL. Non-odontogenic toothache.
Journal of the Irish Dental Association, 2001; 47:46-58.
Obermann M, Mueller D, Yoon MS, Pageler L, Diener
H, Katsarava Z. Migraine with isolated facial pain: A
diagnostic challenge. Cephalalgia, 2007; 27:1278-1282.
Alonso AA, Nixdorf DR. Case series of four different
headache types presenting as tooth pain. Journal of
Endodontics. 2006; 32:1110-1113.
Namazi MR. Presentation of migraine as odontalgia.
Headache, 2001; 41:420-421.
Sarlani E, Schwartz AH, Greenspan JD, Grace EG.
Chronic paroxysmal hemicrania: A case re- port and
review of the literature. Journal of Orofacial Pain, 2003;
17:74-78.
Loeser JD. Bonica’s management of pain. Lip- pincott
Williams &Wilkins, Philadelphia, 2001.
Merrill RL, Graff-Radford SB. Trigeminal neuralgia:
How to rule out the wrong treatment. The Journal of the
American Dental Association. 1992;123:63-68.
Cuffari L, Tesseroli de Siqueira JT, Nemr K. Rapaport,
A.Pain complaint as the first symptom of oral cancer: A
descriptive study. Oral Surgery, Oral Medicine, Oral
Pathology, Oral Radiology and Endodontology, 2006;
102:56-61.

International Journal of Applied Dental Sciences

23. Chaisuparat R, Coletti D, Kolokythas A, Ord RA,
Nikitakis NG. Primary intraosseous odonto- genic
carcinoma arising in an odontogenic cyst or de novo: A
clinicopathologic study of six new cases. Oral Surgery,
Oral Medicine, Oral Pathology, Oral Radiology and
Endodontology. 2006; 101:194-200.
24. Takayanagi K, Fujito T, Morooka S, Takabatake Y,
Nakamura Y. Headache angina with fatal outcome.
Japanese Heart Journal. 1990; 31:503-507.
25. Epstein JB, Jones CK. Presenting signs and symptoms of
nasopharyngeal carcinoma. Oral Surgery, Oral Medicine,
Oral Pathology. 1993; 75:32-36. doi:10.1016/00304220(93)90402-P
26. Reiter S, Gavish A, Winocur E, Emodi-Perlman A, Eli I.
Nasopharyngeal
carcinoma
mimicking
a
temporomandibular disorder: A case report. Journal of
Orofacial Pain. 2006; 20:74-81.
27. Cohen SG, Quinn PD. Facial trismus and myofascial pain
associated with infections and malignant disease. Report
of five cases. Oral Surgery, Oral Medi-cine, Oral
Pathology, 1988; 65:538-544. doi:10.1016/00304220(88)90136-3
28. Hauser MS, Boraski J. Oropharyngeal car-cinoma
presenting as an odontogenic infection with tris-mus.
Oral Surgery, Oral Medicine, Oral Pathology. 1986;
61:330-332. doi:10.1016/0030-4220(86)90411-1
29. Barrett AP. Gingival lesions in leukemia. A classification. Journal of Periodontology. 1984; 55:585-588.
30. Hirshberg A, Leibovich P, Buchner A. Me-tastases to the
oral mucosa: Analysis of 157 cases. Jour-nal of Oral
Pathology
and
Medicine.
1993;
22:385-390.
doi:10.1111/j.1600-0714.1993.tb00128.x
31. Hirshberg A, Leibovich P, Buchner A. Me-tastatic
tumors to the jawbones: Analysis of 390 cases Journal of
Oral Pathology and Medicine. 1994; 23:337-341.
doi:10.1111/j.1600-0714.1994.tb00072.x
32. D’Silva NJ, Summerlin DJ, Cordell KG, Abdelsayed
RA, Tomich CE, Hanks CT. et al. Metastatic tumors in
the jaws: A retrospective study of 114 cases. The Journal
of the American Dental Association. 2006; 137:16671672.
33. Dworkin SF, Burgess JA. Orofacial pain of psychogenic
origin: Current concepts and classification, 1987.

~4~

