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Abstract 
Toothache is almost always caused by odontogenic toothache, but diagnosis is 
more difficult in the case of nonodontogenic toothache. We report a case of 
simultaneous occurrence of odontogenic and nonodontogenic toothache. 
This manuscript presents a case report for a 35-year-old woman who visited 
our Orofacial and Head Pain Clinic with the chief complaint of continuous 
dull pain in left maxillary molar teeth region. It was concluded to be a case of 
simultaneous odontogenic toothache and nonodontogenic toothache. It was 
successfully treated by an endodontist and an orofacial pain specialist. The 
endodontist performed root canal treatment against odontogenic toothache 
caused by apical periodontitis using a dental operating microscope. The 
presence of a trigger point (TP) resulting in tooth pain was inferred. A trigger 
point injection (TPI) was administered by orofacial pain specialist, and too-
thache relief was confirmed. Myofascial pain was diagnosed definitively. After 
confirming that the toothache had resolved at multiple TPIs, a crown pros-
thesis was placed. Following the application of crown prosthesis, we were 
concerned but did not find recurrence of toothache from myofascial pain due 
to increased occlusal force. This case suggests that there is no single cause of 
chronic pain and that multiple causes must be considered for diagnosis, sug-
gesting the need for treatment by multiple specialists. 
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1. Introduction 

Toothache, the most common type of orofacial pain, is often attributable to 
dental pulp or periodontal tissue. Since patients complaining of oral pain present 
with various symptoms, clinicians encounter cases in which making an accurate 
diagnosis is difficult [1]. A diagnosis can be especially difficult in cases in which 
patients present with symptoms of nonodontogenic toothache similar to odon-
togenic toothache [2], and even more difficult in cases involving referred pain. 
Myofascial pain referred to tooth (MPRT) in the masseter muscle, one cause of 
nonodontogenic toothache, is observed in 11% of patients with myofascial pain 
[3]. Since endodontic procedures or tooth removal may be performed before an 
accurate diagnosis is made, clinicians should always consider the possibility that 
pain may not originate in the teeth [4]. On the other hand, nonodontogenic 
toothache can occur together with odontogenic toothache [4] [5]. Such cases are 
even more difficult to diagnose due to the multiple causes of the pain. Beyond 
this, therapeutic effects are not readily achieved and it takes considerable time to 
eliminate toothache. We report a case of successful treatment of a residual pulp 
in a calcified root canal by an endodontist with root canal treatment using a mi-
croscope and combined treatment with trigger point injection (TPI) by an 
orofacial pain specialist. 

2. Case Report 
2.1. History 

A 35-year-old woman visited our hospital with the chief complaint of conti-
nuous dull pain in the region of the left maxillary molar teeth. Seven years before 
year X, the patient had received an initial root canal treatment for the left maxil-
lary second molar tooth (tooth 27). However, the toothache had persisted, and 
the root canal treatment was subsequently repeated. The pain did not dissipate, 
but it had lessened and had been left untreated. At one month before her initial 
visiting our hospital in year X, the patient began experiencing a continuous 
spontaneous dull pain similar to the previous pain in the left maxillary molar re-
gion, although the exact pain site was not identified. The patient visited an oto-
laryngologist, where no evidence of maxillary sinusitis was found. She then con-
sulted our Orofacial and Head Pain Clinic in year X. 

2.2. Clinical Examination Diagnosis and Treatment 

The findings did not include facial inflammation such as swelling or visually 
identifiable facial asymmetry. The patient complained of tenderness in the ante-
rior and middle parts of the bilateral temporalis on muscular palpation and also 
complained of referred pain in the left temporalis on palpation, although we 
could not determine whether the pain was familiar. Intraoral examination sug-
gested good oral hygiene. The periodontal tissue appeared to be in good condi-
tion. Tooth 27, exhibiting CR restoration on the occlusal surface, responded to 
percussion. While the patient complained of tenderness in the gingiva of the 
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buccal apical region, we could not determine whether the pain was familiar. We 
found an amalgam filling on tooth 26, and no prosthetic restoration on tooth 25. 
Neither tooth 25 nor tooth 26 responded to percussion but showed vital reaction 
in response to an electric pulp test. Panoramic radiography showed a dome-shaped 
radiopaque shadow at the bottom of the left maxillary sinus (Figure 1).  

Oral radiography indicated radiopaque shadows at the palatal root and 
around the distal buccal root canal orifice of tooth 27, but no transmission image 
in the apical region (Figure 2).  

Computed tomography (CT) showed a dome-shaped low density area at the 
bottom of the left maxillary sinus, but no pathologic evidence at the apical re-
gion of tooth 27 (Figure 3). 

2.3. Diagnosis and Treatment 

First diagnosis: mucocele of maxillary sinus at the bottom of the left maxillary 
sinus 

Radiographic interpretation raised the suspicion of a mucocele of maxillary 
sinus. We requested a detailed examination from our hospital’s department of 
oral surgery. The results indicated the presence of thickened mucosa at the bot-
tom of the maxillary sinus, but mild and no inflammatory findings in the maxil-
lary sinus. We concluded that mucus cysts were a less likely cause of the pain. 
 

 
Figure 1. Panoramic radiographs at the initial examination. White arrow shows a 
dome-shaped radiopaque shadow at the bottom of the left maxillary sinus. 
 

 
Figure 2. Oral radiograph at the initial examination. Oral radiography indicated radi-
opaque shadows at the palatal root and around the distal buccal root canal orifice of tooth 
27, but no transmission image in the apical region. 
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Figure 3. Computed tomography (CT) photograph of the left side maxillary sinus. White 
arrow shows a dome-shaped low density area at the bottom of the left maxillary sinus, but 
no pathologic evidence at the apical region of tooth 27. The presence of thickened mucosa 
at the bottom of the maxillary sinus, but mild and no inflammatory findings in the max-
illary sinus. 
 

Second diagnosis: chronic apical periodontitis of tooth 27 
The medical history of the illness indicated repeated root canal treatment over 

an extended period. Radiography indicated poor root canal filling treatment. 
Based on this, we considered the possibility of odontogenic toothache caused by 
apical periodontitis and referred the patient to an endodontist (Certified by the 
Japan Endodontic Association) for treatment of a root canal infection affecting 
tooth 27. 

Root canal treatment for tooth 27 started two weeks after the patient’s initial 
visit to our hospital in year X. First, a thorough examination of the root canal 
was performed using a dental operating microscope. Radiography indicated that 
the radiopaque findings at the palatal root and around the distal buccal root 
canal orifice were due to root canal filling material. This filling material and the 
infected dental substance were removed as much as possible (Figure 4(a)). Ceiling 
of pulp chamber remained in the mesial buccal root canal, and the root canal 
orifice opening was unclear (blue arrow). The distal buccal root canal (yellow 
arrow) was left untreated. However, intracanal medicament (red arrow) applied 
by a previous dentist was observed at the site where the artificial root canal was 
suspected. Based on these results and CT findings, we identified three root can-
als for the relevant tooth. On that basis, we initiated conventional root canal 
treatment (Figure 4(b)).  

No root fractures were observed. We removed the ceiling of pulp chamber 
and made all root canals clearly visible (Figure 5(a)). We confirmed the pres-
ence of an untreated isthmus extending in the palatal direction at the mesial 
buccal root canal (Figure 5(b)).  

Since the patient complained of pain during the process of root canal preparation  
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Figure 4. Condition of root canal interior at start of root canal treatment. (a) Blue arrow 
shows ceiling of pulp chamber. Yellow arrow shows the original distal buccal root canal. 
(a) Red arrow shows the distal buccal artificial root canal. Yellow arrow shows the origi-
nal distal buccal root canal. 
 

 
Figure 5. Root canal clearly showing root canal orifice. (a) Three root canals clearly visi-
ble after removal of ceiling of pulp chamber. Purple, Yellow and White arrows show the 
mesial buccal root canal, distal buccal root canal and palatal root canal, respectively. (b) 
Green arrow shows an untreated isthmus confirmed within mesial buccal root canal.  
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at the distal buccal root canal and we observed a vital reaction of the residual 
pulp, the procedure was undertaken under infiltration anesthesia. Figure 6 
shows an oral radiograph of the state in which a master cone was tentatively 
placed after expansion of the root canal (Figure 6). 

Because the surroundings of the apical region were mechanically stimulated, 
we applied intracanal medication of guaiacol into the root canal, targeting anal-
gesic or anti-inflammatory effects [6]. Since the root canal treatment relieved the 
patient’s toothache, we repeated a tenderness test of the left temporalis. As the 
results of the test, the patient complained of tenderness and we confirmed, for 
the first time, the presence of a trigger point (TP) resulting in pain at tooth 27. 
The root canal treatment was performed using a dental operating microscope, 
the percussion pain caused by the apical periodontitis and residual pulp, which 
is odontogenic toothache, disappeared. This permitted the identification of 
nonodontogenic toothache arising from MPRT, leading to a diagnosis of simul-
taneous occurrence of odontogenic and nonodontogenic toothache. For this 
reason, subsequent treatments were performed by an orofacial pain specialist 
(Certified by the Japanese Society of Orofacial Pain). 

Final diagnosis: endodontic disease of tooth 27 and MPRT attributable to left 
temporalis 

Three months after the patient’s initial visit in year X, the patient was given a 
detailed explanation of MPRT and TP [7]. Subsequently, a TPI of 1% mepiva-
caine hydrochloride was applied at the TP of the left temporalis. Toothache relief 
was confirmed, and a definitive diagnosis of MPRT attributable to the left tem-
poralis was established. The patient was instructed to perform physical thera-
peutic care involving self-massage of the temporalis. Since she reported conti-
nual dull pain toothache relief immediately after TPI, TPI was continued. Re-
peated treatment involving three TPIs performed every two weeks all but elimi-
nated the pain from tooth 27. She became aware of sleep bruxism that she had 
not previously noticed. A fourth TPI was performed to treat the persistent ten-
derness in the left temporalis. Five months after the patient’s initial visit in year 
X, this resulted in complete resolution of the toothache and the tenderness in the 
left temporalis. We resumed root canal treatment thereafter, performing a root  
 

 
Figure 6. Oral radiograph of tentative placement of master cone on tooth 27. Establish 
three root canals with master cone. 
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canal filling at 10 months (Figure 7) and applying a crown prosthesis at 14 
months (Figure 8) after the patient’s initial visit in year X. Following the appli-
cation of crown prosthesis, no toothache recurred. However, on waking, the pa-
tient experienced an aching pain in the bilateral temporalis. She was instructed 
to perform physical therapeutic care once again. The treatment was completed at 
this point. 

3. Discussion 

Since the radiography at the patient’s initial visit showed no transmission image 
in the apical region but pointed to a poorly performed root canal filling, we 
chose an endodontic procedure for tooth 27. The endodontist for this patient 
considered two possible causes for the toothache. One possible cause for the per-
sistent pain was infected tooth substance within the root canal due to repeated 
root canal treatment over an extended period of time. The shape of the maxillary 
molar varies, and women are very likely to experience fusion of tooth canals, 
particularly with tooth 27 [8]. In this patient, a CT showed three root canals, but 
when viewed under a dental operating microscope the mesial buccal root canal 
was found to be compressed, with infected dental substance in the isthmus. The 
residual infected tooth substance within the root canal may have caused the 
toothache. Another possible cause was residual pulp in the distal buccal root  
 

 
Figure 7. Oral radiograph of root canal filling on tooth 27. Appropriate root canal filling 
material was recognized up to the apex.  
 

 
Figure 8. Oral radiograph of application of final prosthesis on tooth 27 at 14 months. 
Following the application of crown prosthesis, no toothache recurred. 
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canal. It is clinically recognized that residual pulp tissue after root canal treat-
ment and poor removal of root apical pulp tissue can cause postoperative pain, 
which can become chronic. Since dental pulp is a visceral tissue, pain arising 
from the dental pulp is similar to other types of visceral pain for which the actual 
pain site is difficult to pinpoint [1]. This may explain why our patient com-
plained of pain in the unidentified left maxillary molar site in addition to MPRT. 
Nevertheless, thanks to diagnosis and treatment by an endodontist using a den-
tal operating microscope enabled us to treat a root canal that was blocked by cal-
cification. And an appropriate root canal treatment was performed without in-
ducing pain secondary to destruction beyond the apical foramen, thereby elimi-
nating the odontogenic toothache. 

It is often difficult to distinguish nonodontogenic toothache from general odon-
togenic toothache [9] [10]. Among patients diagnosed with nonodontogenic too-
thache, 44% had undergone tooth removal or root canal treatment [4]. For this 
reason, patients with MPRT should be referred to orofacial pain specialists be-
fore the implementation of irreversible treatment [11] [12]. It is difficult both for 
dentists and for patients complaining of myofascial pain to characterize or iden-
tify the site and properties of the pain that may be relevant to myofascial pain. 
Subjective manifestations by patients with myofascial pain may lead dental phy-
sicians to diagnose nonodontogenic disease, mistakenly, as odontogenic disease. 
We do not know whether the endodontic procedures performed for tooth 27 
before the patient’s visit to our hospital were performed for odontogenic too-
thache, or performed irreversibly due to the inability to diagnose MPRT. 

TP is not among the terms listed in the Diagnostic Criteria for Temporoman-
dibular Disorders (DC/TMD) or International Classification of Orofacial Pain 
(ICOP). This may be explained by the paucity of pathophysiological verification 
of TP in basic research [13]. No studies reported to date offer high quality scien-
tific evidence related to investigations of the efficacy of or scientific rationale for 
physical therapeutic care for nonodontogenic toothache. However, the American 
Academy of Orofacial Pain’s Guidelines for Assessment, Diagnosis, and Man-
agement state that TPI can be diagnostically useful in distinguishing odontogen-
ic from nonodontogenic toothache [14]. TPI is used in the diagnosis and treat-
ment of MPRT, although its mechanisms are not completely understood. Fur-
thermore, toothache is reportedly resolved by TPI [15]. Thus, TPI is recognized 
to be effective for reducing pain. In fact, TPI is performed in real-world settings 
to diagnose and treat MPRT. The masseter is predominantly involved in too-
thache, whether in the maxilla or mandible [3]. Other muscles involved in too-
thache include the temporalis, internal pterygoid muscle, lateral pterygoid mus-
cle, digastric muscle, sternocleidomastoid muscle, and trapezius muscle [16]. In 
this particular patient, toothache relief was achieved with TPI of the temporalis. 

TP is defined as a hypersensitive spot within a taut band of skeletal muscle 
that is painful on stimulation and gives rise to referred distant pain. The site at 
which TP induces referred pain is reportedly reproducible [1]. TP is classified as 
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active or latent. Latent TP is normally present and does not cause symptoms 
[15]. However, when myofascial pain becomes chronic, the TP is activated, ge-
nerating referred pain [17]. To return active TP to a latent state, patients should 
be instructed to relax the muscles where TP is present. It is also important to 
provide instructions on physical therapeutic care, such as self-massage. Physical 
therapeutic care is an effective treatment for MPRT [18] [19]. Our patient was 
also instructed to maintain the specified physical therapeutic care. 

Psychosocial factors are important in treating patients with myofascial pain. 
Psychosocial stressors contribute to the occurrence of myofascial pain in cases of 
temporomandibular disorder pain [20]. A tendency toward depression, particu-
larly among women, is reported to contribute significantly to the occurrence of 
myofascial pain [21]. Therefore, the treatment of myofascial pain should also 
address psychosocial factors [22]. In our patient, a single diagnosis was consi-
dered. After root canal treatment, TP was confirmed, leading to a diagnosis of 
MPRT. Subsequent interviews for psychosocial items made the patient aware of 
sleep bruxism. Thus, the first self-care instructions for myofascial pain were de-
layed until three months after the initial visit. In our patient, since both odonto-
genic toothache and nonodontogenic toothache were present simultaneously 
during the initial period, a tenderness test of the left temporalis was unable to 
always reproduce the pain. However, a second tenderness test following the re-
moval of odontogenic toothache via an endodontic procedure may have repro-
duced the nonodontogenic toothache. Regarding the multiple causes of pain in 
this case, it is unclear whether the prolonged symptoms due to apical periodon-
titis played a role as a psychosocial stress, causing sleep bruxism and resulting in 
mixed symptoms with MPRT or if the patient had begun experiencing chronic 
sleep bruxism before then. In any case, both odontogenic and nonodontogenic 
toothache diagnoses at an early stage appear to be essential in avoiding complex 
pain exacerbation and transformation to chronic pain. 

4. Conclusion 

The implementation of reliable treatment for odontogenic toothache is essential 
even in cases in which a prolonged disease state makes chronic pain the first di-
agnosis. Patients with chronic symptoms are often diagnosed as having non-
odontogenic toothache, but caution should be exercised when prolonged odon-
togenic toothache and nonodontogenic toothache occur at the same time, as in 
this case. And specialized techniques may be required for the treatment of both 
odontogenic toothache and nonodontogenic toothache. Effective diagnosis of 
toothache requires comprehensive clinical knowledge as it involves more than 
simply classifying it as either odontogenic or nonodontogenic. 

Consent  

The patient has given her consent for this report to be published and it is in her 
chart at the Nihon University Hospital at Matsudo. 
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