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Abstract

Objectives: Diagnosis and treatment of non-odontogenic pain is challenging for end-
odontists. The purpose of the study was to investigate the outcomes of referrals to
orofacial pain specialists made for patients with suspected non-odontogenic pain,
after evaluation and/or treatment by an endodontist.

Materials and Methods: A retrospective review of dental records was conducted for
60 patients referred from a postgraduate endodontic clinic to an orofacial pain clinic.
Patient demographics, pain history, endodontic, and orofacial pain diagnoses were
collected. Number of visits, length of treatment, and treatments prescribed were
recorded. For analysis of outcomes, data pertinent to resolution/persistence of symp-
toms and patient compliance were analyzed.

Results: Thirty-five patients were included in the study. The most frequent pulpal
and periapical diagnoses were previously treated (62%) and symptomatic apical peri-
odontitis (72%), respectively. The most common orofacial pain diagnosis was tempo-
romandibular disorder. The average time spent to diagnose and treat the pain was
17 months. Pain reduction varied and was documented for 51% of patients. Indica-
tions of non-compliance with orofacial pain appointments and treatments were docu-
mented for 66% of patients.

Conclusions: Non-odontogenic pain diagnosis and treatment are challenging.
Patients may have an increased predilection for developing persistent pain after end-
odontic treatment and/or have an undiagnosed, chronic orofacial pain condition as a
true source of their chief complaint. It may be helpful for endodontists to set expec-
tations of typical treatment times/plans when referring patients for evaluation and

treatment of non-odontogenic pain.
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1 | INTRODUCTION

Toothache is one of the most prevalent types of orofacial pain
reported in the United States (Lipton et al., 1993). In some cases, the
diagnosis of dental pain can become quite difficult. Pain, seemingly
originating from teeth, may in fact have a non-odontogenic source
and be referred to the teeth from other structures such as muscles,
joints, the maxillary sinus, and adjacent cranial nerves (e.g., trigeminal
neuralgia). To further complicate diagnostic efforts, non-odontogenic
orofacial pain can occur concurrently with true odontogenic pain
(Benoliel et al., 2008; Linn et al.,, 2007; Wright, 2000; Wright &
Gullickson, 1996).

In addition to common, chronic orofacial pain conditions such as
temporomandibular disorders (TMD), headaches, and trigeminal neu-
ralgia, it is now well recognized that pain can persist after invasive
dental treatment, including after endodontic treatment. (Nixdorf
et al.,, 2010; Philpott et al., 2019; Polycarpou et al., 2005). Orofacial
pain of non-odontogenic origin can be a risk factor for the persistence
of pain after successful endodontic treatment (Philpott et al., 2019;
Polycarpou et al., 2005). Persistent pain is estimated to affect 5%-
24% of endodontic patients, and it is not always clear whether such
pain is a true sequela of endodontic treatment, or if it is a persistence
of pre-operative pain that was not resolved with root canal treatment
(Macrae, 2008; Nixdorf et al., 2010; Philpott et al., 2019; Polycarpou
et al., 2005; Vena et al., 2014). Diagnosing such pain is difficult
(Aggarwal et al., 2008; Devine et al., 2017, 2018). According to the
most recent orofacial pain classification, pain caused by an identifiable
trauma to the trigeminal nerve, persisting longer than 3 months, and
associated with somatosensory changes is diagnosed as post-
traumatic trigeminal neuropathic pain (PTTNP). Whereas pain, in the
absence of a preceding causative event, localized to dentoalveolar site
and lasting longer than 3 months is described as persistent idiopathic
dentoalveolar pain (PIDAP) (ICOP, 2020). Summarily, differentiating
between odontogenic pain caused by active endodontic disease and
chronic non-odontogenic orofacial pain disorders, including persistent
pain after endodontic treatment is very challenging for clinicians.

When the source of a patient's chief complaint is suspected to
be of non-odontogenic origin, he/she may be referred to an
orofacial pain specialist for further evaluation and treatment. Previ-
ous studies have investigated patients referred to orofacial pain
specialists in order to evaluate referral patterns, diagnoses, treat-
ments and frequencies of pain resolution (Beecroft et al.,, 2013;
Dieb et al., 2017; Lang et al., 2016; Linn et al., 2007). However, to
our knowledge, there are no studies that have evaluated the out-
comes of referrals specifically from endodontists to orofacial pain
specialists.

This study aims to:

1. report patient demographics, diagnostic outcomes and treatments
resulting from endodontists' referrals to orofacial pain specialists;

2. describe the treatment timeline for patients referred to an
orofacial pain specialist; and

3. measure the incidence of pain relief in patients referred from end-

odontists to orofacial pain specialists.
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2 | MATERIALS AND METHODS

A retrospective cohort study was conducted as a review of electronic
dental records, using Axium Database (Exan, British Columbia). The
study and our application for waiver of authorization and/or consent
was approved by the Institutional Review Board of the New York Uni-
versity School of Medicine (study number: i18-01448). All patients
that were referred from the New York University College of Dentistry
(NYUCD) Post-Graduate (PG) Endodontic Clinic to the Orofacial Pain
Clinic (OFPC) between January 2015 and August 2018 were evalu-
ated for inclusion. The start date of January 2015 was selected
because it was the date electronic records were implemented for use
at NYUCD.

21 | Inclusion/exclusion criteria

Sixty charts were reviewed. The study inclusion criteria required
patients to have attended at least one visit to the OFPC, after
being referred from the PG Endodontic clinic. Subjects
were excluded if they had inaccessible or incomplete patient
records.

2.2 | Data collection

Electronic dental records were reviewed for each subject. For
included subjects, data was collected on patient demographics,
medical history, endodontic and orofacial pain diagnoses, treat-
ment times, and outcomes. Collected patient demographics and
medical history included age, gender, history of reported chronic
pain, and reported depression and/or anxiety. Endodontic and
orofacial pain diagnoses were collected from treatment notes.
Endodontic diagnoses were made in accordance with the American
Association of Endodontists diagnostic guidelines. The number of
visits, length of treatment (in months), medications and treatments
prescribed were recorded. For analysis of treatment outcomes,
data pertinent to the resolution or persistence of clinical symp-
toms, patient treatment trajectories and patient compliance were
analyzed. Pain resolution was captured as change in pain intensity
on numerical rating scale relative to the pain intensity reported at
the subjects' initial visit.

2.3 | Statistical analysis

Study data were collected and managed using REDCap electronic data
capture tools hosted by New York University Langone Medical Center
(Harris et al., 2009). Data were exported from RedCap to Excel
(Microsoft, Seattle, WA, United States), and then imported into
StataVersion 16 (StataCorp, College Station, TX, United States).
Descriptive analysis of variables was performed to identify frequen-

cies, means, and standard deviations.
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3 | RESULTS

3.1 | Patient demographics and medical history
Thirty-five subjects were included in the study. Out of the 35 study
subjects, 28 (80%) were female and the mean age was 48 + 17.4.
Forty-three percent (15/35) self-reported a history of depression/
anxiety. Sixty percent (21/35) reported a history of a pre-existing
chronic pain disorder, distinct from their chief orofacial pain complaint
(Table 1). At the first orofacial pain appointment, 13 (37%) reported
having endured the pain from their reported chief complaint for more
than 1 year, 12 (34%) reported having pain more than 3 months and
less than 1 year (Figure 1).

3.2 | Endodontic diagnosis, treatment plans

After initial endodontic consultation, 13 patients (37%), were not
treatment planned for endodontic therapy because their pain was
suspected to be of non-odontogenic origin. However, the remaining
22 (63%) patients were treatment planned for endodontic treatment
on one or multiple teeth (Table 2). The diagnoses of teeth planned for
endodontic treatment are listed in Table 2. The most frequently
reported pulpal diagnosis as previously treated (62%), the most

TABLE 1 Patient-related characteristics and treatment timelines
Age (years), mean + standard deviation, (range) 48 + 17.4 (18-88)
Sex, n (%)

Female 28 (80)
Male 7 (20)
Depression/anxiety n (%) 15 (43)
History of chronic pain diseases n (%) 21 (60)
Arthritis 7 (33)
Headaches/migraines 7 (33)
Sinusitis 3(14)
Fibromyalgia 1(5)
Neuropathic pain 1(5)
Trigeminal neuralgia 1(5)
TMD 1(5)

Number of endodontic treatment visits mean 3.7 +£2.0(2-10)

+ standard deviation, (range)

Number of OFP visits mean * standard 28+24(1-13)

deviation, (range)

Number of patients visited dental emergency 21 (60)
care n (%)

Mean wait time for OFP appointment in days 72 +81.0 (0-398)

mean * standard deviation, (range)

Total duration of care, in months mean 17 £12.6 (1-41)

+ standard deviation (range)

Note: n (%): number of patients (percentages). Total number of
subjects = 35.
Abbreviations: OFP, orofacial pain; TMD, temporomandibular disorder.

FIGURE 1
complaint at the initial orofacial pain visit
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Bl 13 (37%) More than 1 year
B 4 (11%) More than 6 months
B 8 (23%) 3-6 months

I 6 (17%) 1-3 months

1 1(3%) 1 month

= 3(9%) Not Reported

Reported duration of pain related to the chief

TABLE 2 Endodontic treatment related characteristics

Type of imaging modality n (%)

Radiographs 35 (100)
CBCT 6(17)
History of endodontic treatment in the affected 25 (71)

quadrant n (%)

Number of

Endodontic treatment plan patients (%)
No endodontic treatment planned 13 (37)
Primary non-surgical root canal treatment 11 (31)
Non-surgical retreatment 9 (27)
Surgical retreatment 1(3)
Non-surgical and surgical retreatment 1(3)
Surgical endodontic treatment
Pulpal diagnosis of teeth treated in PG Number of
endodontic clinic teeth (%)
Previously treated 20 (62)
Symptomatic irreversible pulpitis 8 (25)
Necrotic pulp 2(6)
Previously initiated 2 (6)
Periapical diagnosis of teeth treated in pg Number of
endodontic clinic teeth (%)
Symptomatic apical periodontitis 23(72)
Normal apical tissues 6(19)
Chronic apical abscess 2 (6)
Asymptomatic apical periodontitis 1(3)
Initiation of endodontic treatment n (%) 20 (57)
Completion of endodontic treatment n (%) 18 (51)
Reported endodontic complications n (%) 3(14)
Prescription of medication n (%) 6(17)

Nonsteroidal anti-inflammatory drug (NSAID) 5(83)

Chlorhexidine gluconate 0.12% oral rinse 3(50)
Endodontic non-compliance® n(%) 5(15)

Note: n (%): number of patients (percentages). Total number of

subjects = 35.

2Endodontic non-compliance: Patients with whom the endodontic therapy
was planned and/or initiated but the patient did not comply with the
planned treatment and did not attend the scheduled treatment
appointment/s.
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frequently reported periapical diagnosis was symptomatic apical peri-
odontitis (72%).

3.3 | Orofacial pain diagnosis, treatment plan,
outcomes

Eighty-three percent (29/35) of the study subjects were diagnosed
with a painful condition of non-odontogenic origin by the orofacial
pain specialist. Differential diagnoses of the non-odontogenic pain
conditions are listed in Figure 2. The majority of patients were diag-
nosed with TMD, of either joint or muscular origin (19/35, 54%).

In 26% (9/35) of patients there was indication that pain persisted
after dental intervention. In seven out of nine, pain persisted after end-
odontic treatment. In two of the nine, pain persisted after tooth extrac-
tion. In the reviewed dental records, varying nomenclatures, such as
trigeminal neuropathic pain, were used to describe pain that persisted
after dental intervention with accompanying neuropathic pain charac-
teristics (e.g., reports of burning pain) and/or somatosensory changes
(e.g., hyperalgesia or allodynia to light touch with a cotton swab to the
adjacent buccal mucosa). Out of these nine patients, four were diag-
nosed with both trigeminal neuropathic pain and TMD, showing that
multiple orofacial pain conditions can occur concurrently.

Further, when assessing these nine patients, there was clear evi-
dence that for four of the patients, pain either began or changed its
character after the dental intervention of either root canal treatment
or tooth extraction. Therefore, in our study, according the current
orofacial pain classifications, we described the diagnosis for these
patients as PTTNP. For the remaining five patients, because there was

not sufficient information from the charts that show dental

Neot Reported
Neuralgia
Dentoalveolar Pain
PTTNP & PIDAP

TMD & Headache

r T T T 1
0 5 10 15 20

Number of Patients

FIGURE 2 Initial orofacial pain diagnosis. Temporomandibular
disorder (TMD) and headache: 15 patients were diagnosed with TMD
and 1 patient was diagnosed solely with headache. Painful traumatic
trigeminal neuropathic pain (PTTNP) and persistent idiopathic
dentoalveolar pain (PIDAP): Five patients were described to be
diagnosed with PTTNP and four patients were described to be
diagnosed with PIDAP. Among those nine patients, four of them were
also diagnosed with TMD. Dentoalveolar pain: Six patients were
diagnosed with pain due to dental or surrounding tissues such as
bone, periodontal ligament. Neuralgia: Three patients were diagnosed
with different types of neuralgia, one of them being diagnosed with
trigeminal neuralgia. Numbers show patients
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intervention was the causative trauma, we described the diagnosis for
these patients as PIDAP.

Once the patient received a diagnosis from the orofacial pain spe-
cialist, different combinations of treatment modalities were prescribed
(Table 3). Physical therapy (PT) and pharmacological management
were the most frequently prescribed treatments (PT = 16/35
patients, Pharmacological management = 18/35 patients). Other
treatments are listed in Table 3. In addition to the described treatment
plans, 27 (77%) of the patients were referred by the orofacial pain
specialist to different clinicians: physical therapists, dentists, and
neurologists.

Complete pain resolution was noted in the charts of only two
patients (2/35, 6%), whereas some degree of pain reduction was
reported in 51% of all cases (18/35) (Table 3). It is important to note
however, that in 43% (15/35) of charts, no information was available

regarding pain resolution/reduction.

TABLE 3 Orofacial pain related characteristics

Location of pain n (%)

Maxilla 25 (71)
Mandible 10 (29)
Treatment planned n (%)
Physical therapy 16 (46)
Occlusal guard 8(23)
Injection therapy 6(17)
Trigger point injection 5(83)
Corticosteroid injection 1(17)
Pharmacological management n (%) 18 (51)
Muscle relaxants 8 (44)
Tricyclic antidepressants 5(28)
Anti-epileptics 4(22)
Nonsteroidal anti-inflammatory drug (NSAID) 3(17)
Other 2(11)
Referral to other specialists n (%) 27 (77)
Physical therapy 16 (59)
Endodontist 5(19)
General dentist 4 (15)
Oral surgeon/medicine 4 (15)
Neurologist 4(15)
Other 2(7)
Prevalence of pain resolution after OFP treatments n (%) 2 (6)
Prevalence of pain reduction after OFP treatments n (%) 18 (51)
No reported indication of pain resolution/reduction n (%) 15 (43)
Orofacial pain hon-compliance® n (%) 23 (66)

Note: n (%): number of patients (percentages). Total number of

subjects = 35.

Abbreviation: OFP, orofacial pain.

2Orofacial pain non-compliance: Patients that did not attend scheduled
follow-up visits to the OFPC and patients that reported not taking the
medications as prescribed in their treatment plan were considered to be
non-compliant in this study.
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FIGURE 3 Total duration of care for each patient for diagnosis
and treatment including the wait times between appointments. Each
dot represents one patient

3.4 | Treatment timelines and patient compliance
The total duration of care for treatment of the chief complaint was on
average 17 months (Figure 3). This timespan included wait times
between appointments. Findings show that 60% (21/35) of patients
referred to OFPC presented for at least one unscheduled emergency
dental visit due to severity and continuity of pain (Table 1).

With regard to patient compliance, 85% of patients that were pres-
ented with an endodontic treatment plan attended the appointments
necessary for completion of the root canal therapy (Table 2). Interest-
ingly, compliance was considerably lower—34%—for the treatment pre-
scribed for orofacial pain management (Table 3). Patients that did not
attend scheduled follow-up visits to the OFPC and patients that
reported not taking the medications as prescribed in their treatment

plan were considered to be non-compliant in this study.

4 | DISCUSSION

Determining the correct diagnosis is challenging for both for the clini-
cians and patients with persistent orofacial pain. Due to the complex-
ity and potential synchronous nature of the factors that contribute to
orofacial pain, careful patient examination by a multidisciplinary team
is often essential. In this study, all patients were evaluated by at least
two types of dental specialists: endodontists and orofacial pain spe-
cialists. Ultimately, 83% of the study subjects were diagnosed with a
chronic painful condition of non-odontogenic origin.

In addition to employing a multidisciplinary team when attempting
to diagnose chronic orofacial pain, it is critical that examinations include
a comprehensive evaluation of the patient's medical history, and take
possible risk factors into consideration. Patients with known risk factors
for pain chronification may have an increased predilection for develop-
ing persistent pain after endodontic treatment and/or have an
undiagnosed, chronic orofacial pain condition as a true source of their
chief complaint (Kehlet et al., 2006; Penlington et al., 2019; Philpott
et al., 2019; Polycarpou et al, 2005; Renton, 2020). Psychological

WILEY_L %t

disorders are recognized common comorbidities of patients experienc-

ing chronic orofacial pain and persistent pain after seemingly successful
root canal treatment (Aggarwal et al., 2010; Fillingim et al., 2020). In line
with the existing literature, in the present study, 43% of the subjects in
this study reported histories of depression/anxiety. It is also well
described that presence of an ongoing chronic pain condition is a risk
factor for developing persistent pain after endodontic therapy (Philpott
et al., 2019; Polycarpou et al., 2005). In this study 60% of the cohort
reported pre-existing chronic pain disorders.

Another important aspect of diagnosing orofacial pain that presents
as dental pain, is a recognition of pain referral patterns. Pain of non-
odontogenic origin may present as dental pain and potential sources of
origin include: orofacial migraine, myofascial, cervical, oropharyngeal, or
cardiac pain, and widespread fibromyalgia (De Laat, 2020; Kreiner
et al., 2020; Penarrocha et al., 2001; Pigg et al., 2021; Renton, 2020). In
our study, the majority (54%) of patients diagnosed with non-
odontogenic pain were diagnosed with TMD. Appropriate recognition
of referred pain, understanding of pain temporality, and a comprehen-
sive knowledge of signs and symptoms that are typical of acute dental
pain may help clinicians avoid inaccurate diagnosis and unnecessary
dental treatment of patients presenting with orofacial pain. For exam-
ple, 37% of patients in this study were not endodontically treated after
evaluation by an endodontic specialist, as their pain was suspected to
be of non-odontogenic origin. In more complex situations, non-
odontogenic orofacial pain can occur concurrently with true
odontogenic pain. For example, it is possible that patients who have
longstanding tooth pain may develop pain in the muscles of mastication
from strain associated with the deliberate avoidance of chewing in a
painful area, or from stress-induced clenching and muscle tension,
either of which can ultimately lead to a diagnosis of TMD secondary to
the dental pain (Ohrbach & Dworkin, 2016; Slade et al., 2016). In our
patient cohort, we found that out of nine patients who had persistent
pain after endodontic treatments, four were also diagnosed with TMD,
showing that multiple orofacial pain conditions can occur concurrently.
It is also possible that pre-existing TMD condition might have been a
risk factor or might have been the actual source of the pain and was
referred and presented as odontogenic pain.

Patients presenting with non-odontogenic pain are often not
precluded from dental intervention. Inaccurate diagnosis can be one
reason for dental intervention but the synchronous nature of non-
odontogenic orofacial pain and true odontogenic pain described
above is another potential reason. In the present study, 71% of
patients in this study had a history of endodontic treatment in the
quadrant of chief complaint when they presented for endodontic con-
sultation. Further, 63% of subjects were treatment planned for end-
odontic procedures on one or multiple teeth, prior to referral to the
orofacial pain specialists. The retrospective nature of this study does
not allow for the determination of the accuracy of the diagnosis that
preceded and led to the previous endodontic treatments. However
the present findings are consistent with reporting from another retro-
spective study which found out that 44% of non-odontogenic
orofacial pain patients had a history of endodontic treatment or

extraction (Linn et al., 2007). Although dental treatment of patient
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with complex pain presentation cannot always be avoided, multiple
endodontic treatments in the same quadrant where patients present
with atypical pain should serve as a reminder that irreversible treat-
ments such as root canal therapy and extraction should be rendered
with caution (Zakrzewska, 2007).

The second most frequent chronic orofacial pain diagnoses in this
study were attributable to pain persisting after a dental intervention:
PIDAP and PTTNP. In this retrospective study, it could only be deter-
mined for a fraction of these patients (i.e., who were described with the
diagnosis of PTTNP) that a dental intervention was the initiating event
for the persistent pain. Most of the patients in this retrospective study
reported pain prior to endodontic treatment. However, even though
there were reports of pre-operative pain, it is also possible that the root
canal treatment itself may have created an injury that contributed to
the persistence of pain (Nixdorf et al., 2016). When we reviewed elec-
tronic dental records of these subjects, the orofacial pain specialists
noted reports of somatosensory changes (e.g., hyperalgesia to light
touch with a cotton swab) accompanying the described pain, for
patients with these diagnoses. Therefore, somatosensory testing may
be a useful addition to the diagnostic examination process when persis-
tent pain after dental intervention, is suspected (Baad-Hansen
et al., 2013; Benoliel et al., 2012, 2016). For patients diagnosed with
PIDAP or PTTNP, systemic pharmacological management was the most
common treatment modality (Benoliel & Eliav, 2012). Pain reduction in
these patients can be difficult to achieve, and successful management
requires finding a proper medication protocol that often must be
followed long-term (Bennett, 2004).

In our study, responses to the orofacial pain treatments varied
widely, and in 43% of the charts reviewed there was no documenta-
tion of pain relief. One of the reasons for this could be due to low
rates of patient return for scheduled follow-up appointments, making
detailed evaluation of treatment outcomes difficult.

The total duration of care for diagnosis and treatment of patients
diagnosed with pain of non-odontogenic origin was, on average,
17 months, including wait times between appointments. Time and
financial resource intensiveness may help explain the low patient
compliance rate for orofacial pain treatment (34%) in this study. This
compliance rate is comparably lower than previous reporting, ranging
from 42% to 93% (Riley et al., 1999). Despite this finding, it is clear
that the patient profile in this study is not reflective of a generally
non-compliant patient population: 85% of patients presented with an
endodontic treatment plan attended the appointments necessary for
completion of the root canal therapy. This may be due to the fact that
endodontic treatment is perceived to be more definitive in nature
than treatment for chronic, orofacial pain. Furthermore, scheduled
treatment visits without a clear end-point and the possible use of
medications with significant side effects may negatively impact
patient compliance of these treatment plans.

Due to the retrospective nature of this study there are inherent lim-
itations. This is exemplified by our inability to confirm the accuracy of
diagnoses and difficulty evaluating pain resolution as a treatment out-
come. Additionally, our patient pool was limited, as it was confined to

patients treated within a single academic institution. Despite the
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outlined limitations, our study confirms that the differentiation of non-
odontogenic and odontogenic pain can be challenging. Furthermore, this
study highlights that a definitive diagnosis is often only made following
assessment from a number of specialists. The involvement of secondary
and tertiary referrals makes the process protracted and potentially finan-
cially burdensome (Devine et al, 2017; Lang et al, 2016; Linn
et al,, 2007). As a result of our findings we suggest that when pain of
non-odontogenic nature is suspected, clinicians: (1) Be knowledgeable
about temporomandibular joint and muscle disorders, and somatosen-
sory examination when non-odontogenic pain is suspected. (2) Choose
the least invasive treatment modality to rule out continued endodontic
pathology. For example, endodontic re-treatment is relatively non-inva-
sive, while endodontic surgery can produce additional injury and poten-
tially contribute to pain chronification. (3) When referring patients for
orofacial pain evaluation and treatment, it may be a helpful patient man-
agement practice to pre-emptively set patients expectations with regard

to time, financial resources and treatment plans.

5 | CONCLUSIONS

It should be recognized that patients with known risk factors for pain
chronification may have an increased predilection for developing per-
sistent pain after endodontic treatment and/or have an undiagnosed,
chronic orofacial pain condition as a true source of their chief com-
plaint. A multidisciplinary team is essential for identifying and manag-
ing chronic orofacial pain: often a definitive diagnosis is only made
following assessments from a number of specialists, involving second-

ary and tertiary referrals.
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