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Objective: Non-odontogenic toothache, which is characterized by tooth pain
without corresponding dental abnormality, is occasionally indeterminate due
to its complicated persistent teeth, dentoalveolar and/or facial pain,
specifically between patients with persistent idiopathic dentoalveolar pain
(PIDAP) and those with trigeminal neuralgia (TN), accompanied by atypical
sensations. This study aimed to clarify clinical characteristics in this patient
population and to identify clinical real-world factors for differentiation.
Methods: All clinical data were retrospectively collected. Totally 340 patients,
who were referred to our department with undiagnosed complicated
persistent pain, were involved in the comparative analysis, depending on
symptoms’ laterality, and 149 patients with unilateral symptoms were involved,
depending on the presence of neurovascular compression (NVC) of
trigeminal nerves and final diagnosis of PIDAP or TN.

Results: Patients with bilateral symptoms (n=105) presented more severe
affected pain sensations with higher pain catastrophizing compared to
patients with unilateral symptoms (n =234, p = 0.022). NVC was observed in
84 patients (56.4%); however, no significant difference in clinical features was
observed depending on the presence of NVC. While patients with TN (n = 26)
presented significantly stronger “shooting” and “stabbing” pain (p =0.004,
p =0.006, respectively) with more severe NVC condition (p = 0.033), patients
with PIDAP (n=123) showed significantly higher scores in the central
sensitization inventory (p < 0.001) and somatic symptom scales-8 (p = 0.004).
Conclusion: These results suggest that relying solely on examining the presence
of NVC is insufficient to distinguish PIDAP and TN in this patient population, but
careful assessment of pain quality, pain catastrophizing, central sensitization, and
somatic symptoms, besides detailed neurovascular conditions, is crucial.

KEYWORDS

persistent idiopathic dentoalveolar pain, trigeminal neuralgia, neurovascular
compression, atypical odontalgia, persistent idiopathic facial pain, central
sensitization, pain catastrophizing, somatic symptom
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Non-odontogenic toothache is characterized by tooth pain
without dental abnormalities and a lack of improvement with
conventional dental procedures (1, 2). Tooth extractions are
sometimes repeated due to a persistent toothache, but this does
not alleviate the pain. Pain sensations in non-odontogenic
toothache are distributed not only to the teeth and dentoalveolar
area but also to the face, with varying symptom severity.
Multiple

sensitization, and alternation of neurotransmitters in the central

factors, including ephapse, peripheral/central
nervous system, have been considered to complicate interactions
and to lead to a wide range of symptoms’ characteristics and
severity. Non-odontogenic toothache, specifically, persistent
idiopathic dentoalveolar pain (PIDAP) and trigeminal neuralgia
(TN), sometimes present similar unilateral persistent pain,
which makes them extremely difficult to distinguish.

PIDAP is pain in the teeth or alveolar region without any
clinical or radiographic abnormality, and its pain may radiate to
the face on some occasions, according to the International
Classification of Orofacial Pain (ICOP) (3, 4). The typical
descriptions of PIDAP pain are “dull, throbbing pain” or “heavy,
aching pain.” (5, 6). According to the International Classification
of Headache Disorders, 3rd Edition, it is defined as “the term
atypical odontalgia has been applied to a continuous pain in one
or more teeth or in a tooth socket after extraction, in the absence
of any usual dental cause”, and classified as a subtype of
persistent idiopathic facial pain (PIFP) (7).

TN is typically characterized by paroxysmal, intermittent,
electric shock-like pain localized within the trigeminal nerve
distribution. In ICOP, TN is classified into three categories:
classic trigeminal neuralgia caused by neurovascular compression
(NVC) at the trigeminal nerve root entry zone (REZ), secondary
TN caused by other diseases, and idiopathic TN in which no
obvious cause, such as NVC at the trigeminal REZ, is identified
(8-10). Both classic and idiopathic TN can be further subdivided
depending on with/without continuous pain (7, 10).

Moreover, besides continuous pain, some patients with TN
exhibit atypical pain symptoms, including dull aching, burning
). Such
atypical sensations of TN can be confusingly similar to PIDAP.

sensations (10, 11), and a persistent toothache (11-
Because both TN and PIDAP are non-odontogenic toothaches
without corresponding dental abnormality, and present persistent
pain in orofacial regions, including teeth, their distinction would
be difficult. Consequently, establishing a precise diagnosis and
treatment is challenging and important in this patient population.

NVC of trigeminal nerves is one of the causes of trigeminal
neuralgia, reporting that 85% of trigeminal neuralgia patients
presented NVC (14). However, the previous study reported that
approximately 40% of patients with PIDAP also demonstrate
NVC (15). It is unclear if the presence or absence of NVC could
differentiate TN with atypical sensations from PIDAP in this
patient population. Pharmacologically, the efficacy of
carbamazepine for trigeminal neuralgia has been well known
(8, 16), while tricyclic antidepressants, such as amitriptyline, are

generally used as the first-line medication for PIDAP (5, 17).
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Therefore, determining a correct diagnosis is crucial for
establishing a more accurate treatment strategy.

Patients in our department experience pain and unpleasant
sensations in their orofacial regions, including the teeth,
dentoalveolar, and facial areas, without any identifiable dental
abnormalities explaining their complaints. These patients are
often referred from dental or oral surgery clinics and internal
medicine or psychiatry departments after clinical examinations
fail to find any corresponding abnormality. The primary aim of
this study was to clarify the clinical features, including pain
characteristics and the presence of NVC on magnetic resonance
imaging (MRI), in this patient population, and the secondary
aim was to identify clinical factors that differentiate PIDAP
from TN with atypical sensations.

2.1 Subjects

Among 1,857 new outpatients at the Department of
Psychosomatic Dentistry at Institute of Science Tokyo Hospital,
between January 2020 and June 2024, 345 individuals who
complained of teeth, dentoalveolar and/or facial pain without
any corresponding dental organic abnormality and who did not
improve with conventional dental procedures at primary/
). The
exclusion criteria were patients who did not consent to

secondary medical institutions were included (

participate in this study (1 =4) and who exhibited organic brain
diseases on MRI (n=1). Consequently, 340 patients underwent
the first analysis to examine the clinical difference depending on
symptoms laterality: unilateral or bilateral.

Further, 149 patients, who had unilateral symptoms and
underwent MRI to assess the NVC at REZ, were involved in
the secondary analysis. While patients with NVC were
categorized into the “with NVC” group, the others without
NVC were categorized into the “without NVC” group to
analyze between-group clinical differences. Moreover, the
analysis of the clinical features relating to diagnosis and
responses to pharmacotherapy with over six months of
follow-up was conducted depending on the final diagnosis.
The final diagnosis was made by at least one board-certified
dentist Japanese
Psychosomatic Dentistry, in accordance with ICOP (3).

psychosomatic from the Society of

This study was conducted following the principles of the
Helsinki Declaration of the World Medical Association, and
approved by the Ethics Committee of the Institute of Science
Tokyo, Faculty of Dentistry (Approval No. D2022-056). Written

informed consent was obtained from all patients.

2.2 Data analysis

Based on outpatient medical records, retrospective data
collection and analysis were conducted in the following data:
age, sex, duration of illness, comorbid psychiatric disorders,
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New patients attending our clinic

(01 Jan 2020 — 30 Jun 2024)  (n = 1,857)

Persistent pain on teeth, dentoalveolar, or face
without corresponding dental organic abnormality (7 = 345) | r---------oesmmmmmmmmm oo

[

i Declined research participation (1 = 4)

[

| Unilateral (n = 235)|

! Intracranial pathology on MRI  (n = I)

Bilateral (n = 105)

...........................................

MRI for neurovascular compression (NVC)
screening (n = 149)

I
| |

Without NVC (n = 65) With NVC (n = 84)

md PIDAP (n=57); TN (n=38) |l PIDAP (n=66); TN (n =18)

FIGURE 1
Flowchart for selection of patients. Among 1,857 patients who were referred
and/or facial pain, 340 patients were involved in the analysis, depending on

the presence of neurovascular compression. Further analysis was conducted depending on the final diagnosis. MRI, magnetic resonance imaging;
NVC, neurovascular compression; PIDAP, persistent idiopathic dentoalveolar pain; TN, trigeminal neuralgia.

to our department with undiagnosed complicated teeth, dentoalveolar,
the symptoms’ laterality, and 149 of them were involved depending on

number of remaining teeth excluding wisdom teeth, the scores of
clinical questionnaires at the initial visit, regions of pain, presence
or absence and degree of NVC, response to medications, surgical
outcomes, presence or absence of dental treatment that triggered
the onset, and use of benzodiazepine medications at the initial
consultation. Psychiatric comorbidities, if any, were recorded
according to the referral letter from the attending psychiatrist
based on the Diagnostic and Statistical Manual of Mental
Disorders, Fifth Edition (DSM-5) by the American Psychiatric
Association (18).

For clinical questionnaires, visual analogue scale (VAS), the
short-form McGill pain questionnaire (SF-MPQ), central
sensitization inventory (CSI), somatic symptom scale-8 (SSS-8),
Zung’s self-rating depression scale (SDS), and pain
catastrophizing scale (PCS) were used. Pain intensity was
evaluated using VAS. Patients were asked to mark their current
pain intensity on a 100 mm line (0: the absence of pain, 100:
the strongest pain ever experienced), and the measured value
was recorded. Pain quality was evaluated using SF-MPQ (19,
20), which comprises 11 sensory descriptors (throbbing,
shooting, stabbing, sharp, cramping, gnawing, burning, aching,
heavy, tender, splitting) and 4 affective descriptors (tiring-
exhausting, sickening, fearful, punishing-cruel). Patients rate
each of these 15 descriptors on a 4-point scale (none, mild,
moderate, severe). The central sensitization, which involves a
heightened pain sensitivity, was assessed using CSI (21). CSI
consists of PART A, with 25 items rated on a 5-point Likert
scale, and PART B inquires about past diagnoses of 10
diseases. In this study, only PART A was used in the analysis.
SSS-8 (22), which also relates to central sensitization syndrome
(23), was used to evaluate the severity of somatic symptoms.
Depression at the initial visit was evaluated using SDS (24),
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and catastrophic thinking in pain, which relates to pain
chronicity, was assessed using PCS (25).

2.3 MRI acquisition and assessment of NVC

All MR images were obtained at the REZ of the trigeminal
nerve by using a three-tesla MRI scanner (Magnetom Spectra,
Siemens, Germany) with a 16-channel head coil according to
our previous study (15, 26). MR angiography (MRA) was
obtained using 3D time-of-flight (3D-TOF) MRA with the
following parameters: repetition time/echo time, flip angle = 24/
3.9 ms, 18°% field of view 160 mm x 160 mm; matrix 320 x 192;
section thickness 0.5mm; and slab number 3. MR
cisternography was obtained using 3D-constructive interference
in steady-state (3D-CISS) MRA with the following parameters:
repetition time/echo time, flip angle=7.4/3.7 ms, 50°% field of
view 160 mm x 160 mm; matrix 320 x 320. These MR images
were reconstructed to a voxel size of 0.5 mm x 0.5 mm X 0.5 mm
and slab thickness of 44 mm. All 3D-TOF and 3D-CISS images
were displayed in triplanar views (transverse, coronal, and
sagittal views) on the visualization system. Images were assessed
for NVC presence by two experienced radiology specialists
blinded to the laterality of symptoms. NVC presence was
defined as contact between the blood vessel and the trigeminal
nerve at REZ. When cerebrospinal fluid was not present
between them in the 3D-CISS, it was defined as “with NVC”
(Figure 2). In case of disagreements or uncertainties, whether
there was contact or not, it is regarded as “without NVC”.
Regarding details of NVC, the blood vessels involved in NVC
and the degree of NVC, whether with only simple contact or
with compression or displacement, were assessed (Figure 3).

frontiersin.org
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FIGURE 2

The images of neurovascular compression (NVC) with the trigeminal nerve. (A) Axial view, (B) sagittal view, (C) coronal view, (D) display of 3D time-of-
flight magnetic resonance angiography (3D-TOF MRA). The case with no cerebrospinal fluid between the trigeminal nerve and blood vessel was
assessed for NVC presence (arrows). Responsible blood vessel: the superior cerebellar artery (arrowhead) was revealed by using 3D-TOF MRA.

FIGURE 3

The images of detailed neurovascular compression (NVC). (A) Without NVC, (B) contact, (C) compression, (D) displacement. The detailed NVC
conditions were assessed according to the shapes and courses of the trigeminal nerves (surrounded with a red dotted line).

2.4 Treatment response improvement section of the Clinical Global Impression (CGI)
(27) was used to assess prognosis. Following previous studies

In patients who were finally diagnosed with PIDAP or TN-and (17, 28), the time point when patients achieved “marked
who underwent pharmacotherapy with amitriptyline or  improvement” or “moderate improvement” was defined as
carbamazepine, medication responses were evaluated. The global ~ “clinical improvement,” and the duration (days) until the
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improvement and the medication dose at “clinical improvement”
were recorded. The interaction between the medication dose at
“clinical improvement” and the initial VAS scores was also
analyzed. For patients with TN who underwent microvascular
decompression surgery, postoperative status was evaluated

retrospectively based on medical records.

2.5 Statistical analysis

All data were analyzed using Student’s ¢-test, the Mann-Whitney
U-test, or the Chi-square test for between-group comparisons.
Specifically, age, duration of illness, number of remaining teeth,
initial VAS, and mean scores on various questionnaires (CSI, SDS,
PCS, and SSS-8) were analyzed using Student’s f-test with
Bonferroni correction. Distributions of each item in SF-MPQ, CSI,
and SSS-8 were analyzed using the Mann-Whitney U test with
Bonferroni correction, and the

frequencies of psychiatric

TABLE 1 Comparison according to symptom laterality.

Clinical characteristics | Unilateral | Bilateral | p-values
(n=235)  (n=105)

Female (%)° 199 (84.7) 88 (83.8) 0.872
Age (years old)" 55.8+15.1 5321167 0.168
Duration of illness (month)" 41.7 +53.4 55.2+80.2 0.115
The number of teeth” 24.5+5.5 25.1+5.3 0.299
VAS' 54.8 £28.0 59.3+28.0 0.179
Psychological questionnaires
csI' 329+21.1 36.8 +20.7 0.112
SDs' 45.2+10.6 46.7£11.4 0.245
pcst 31.7+12.1 349+10.9 0.022
$ss-8' 9.8+6.1 10.3+6.5 0.424
Psychiatric comorbidities (%)° 94 (40.0) 52 (49.5) 0.123
Headache history (%)° 130 (55.3) 55 (52.4) 1.000
Triggered by dental procedures (%)° 126 (53.6) 52 (49.5) 0.557

VAS, visual analogue scale; CSI, central sensitization inventory; SDS, the Zung’s self-rating
depression scale; PCS, pain catastrophizing scale; SSS-8, somatic symptom scale-8.

The data are presented as mean + standard deviation (SD) or number (%).

Bold numbers indicate p-values <0.05.

SChi-square test.

"Student #-test.

10.3389/fpain.2025.1694598

comorbidity, headache history, pain location, presence or absence
of NVC, details of NVC,
benzodiazepine use at the initial visit were analyzed using the Chi-

triggering dental treatment, and
square test. For the between-group analysis, depending on the final
diagnosis, ANCOVA controlled by age was conducted in
comparisons of duration of illness, the number of teeth, and the
scores of VAS, CSI, SDS, PCS, and SSS-8. Correlations between
medication dose at the time of improvement and initial VAS were
examined using Pearson’s correlation analysis. Analyses were
performed using IBM SPSS Statistics Ver26 (IBM Corp.,
New York, USA). All data are presented as mean + standard
deviation, median [first quartile, third quartile], or number (%). A
p-value < 0.05 was considered statistically significant.

3 Results

3.1 Comparison of unilateral vs. bilateral
symptoms

In the first analysis comparing patients with unilateral
symptoms (n=235) and patients with bilateral symptoms
(n=105), the PCS score was significantly higher in the bilateral
group (31.7+12.1, 349109, p=0.022, respectively). No
significant between-group difference was found in other clinical
characteristics (Table 1); however, the evaluation of detailed
pain quality using SF-MPQ showed significant differences in the
distributions of “tiring-exhausting” (p =0.001),
(p=0.030), “fearful” (p<0.001), and
(p<0.001), all of which were more frequently recognized in

€ L >
sickening

€ »
punishing-cruel

patients with bilateral group (Figure 4).

3.2 Comparison according to the presence
or absence of NVC

Among 149 patients who experienced unilateral symptoms
and underwent MRI to evaluate NVC at REZ, NVC was
observed in 84 patients (56.4%). No significant differences were

100%
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FIGURE 4

cruel” (p<0.001) compared to patients with unilateral symptoms.

unilateral

Aching

BSevere @Moderate EIMild ONone

The differences in pain characteristics of the short-form mcGill pain questionnaire between patients with bilateral and unilateral pain. Patients with
bilateral pain symptoms had significantly higher scores in “tiring-exhausting” (p = 0.001),
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Heavy Tender splitting ~ Tiring-Exhausting

Fearful
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"sickening” (p = 0.030), “fearful” (p < 0.001), and “punishing-
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observed in the pain distributions and other clinical features
regardless of the presence of NVC (Figure 5, Table 2).

3.3 Comparison according to final
diagnosis

3.3.1 Demographic characteristics

Based on the final diagnosis, 123 patients were classified as
PIDAP and 26 patients as TN (Table 3). NVC was observed in
53.7% of patients with PIDAP and 69.2% of patients with TN
(p=0.192).
However, compressed or displaced trigeminal nerves were more

without a significant between-group difference
significantly detected in patients with TN compared to those with
PIDAP (p=0.033), while no significant between-group difference
was detected in the responsible blood vessels or NVC laterality
(p=0.402, p=0.807, respectively). The mean age of patients with
TN was significantly higher than that of patients with PIDAP
(PIDAP: 552+14.0, TN: 66.0+14.7, p<0.001). Both patient
groups showed female predominance with no significant difference
in the female ratio (PIDAP: 88.6%, TN: 76.9%, p = 0.121). Patients
with TN experienced facial pain with significantly higher frequency
(PIDAP: 13.0%, TN: 38.5%, p=0.004), and 69.2% of them also
reported tooth pain.

Significantly more patients with PIDAP had psychiatric
comorbidities and a history of headache (psychiatric
comorbidities: PIDAP: 38.2%, TN: 15.4%, p=0.039; headache
history: PIDAP: 59.3%, TN: 34.6%, p =0.029). The most observed
psychiatric comorbidities in patients with PIDAP were depressive
disorders, and those in patients with TN were somatic symptoms
and related disorders. There was no significant difference between
groups in the ratio of patients taking benzodiazepines at the
initial visit. More patients with PIDAP had dental procedures as
an onset trigger (46.3%) compared to patients with PIDAP
(26.9%), but there was no significant between-group difference.

3.3.2 Pain quality

Regarding pain quality evaluated by SF-MPQ, “shooting”
(p=0.004) and “stabbing” (p =0.006) were reported significantly
more frequently by patients with TN (Figure 6).

10.3389/fpain.2025.1694598

3.3.3 Questionnaires

Multiple regression analysis controlled with age revealed that
patients with PIDAP showed significantly higher scores in CSI
(PIDAP: 31.2+14.3; TN: 19.4+13.8; p<0.001) and SSS-8
(PIDAP: 9.9 +5.6; TN: 6.7 £5.8; p=0.004) compared to patients
with TN, while no significant between-group differences were
observed in scores of SDS or PCS (Table 3).

A more detailed analysis of each CSI item revealed that PIDAP
patients reported a significantly higher frequency of the following:
“unrefreshed in morning” (p=0.017) and “grind/clench teeth”
(p=0.005), and “low energy” (p=0.04), as shown in Figure 7.
Similarly, for the SSS-8, PIDAP patients reported a significantly
higher frequency of “feeling tired or having low energy”
(p=0.024) compared to TN patients (Figure 8).

3.3.4 Treatment response

Among 80 patients with PIDAP who were prescribed
amitriptyline, 67.5% (54/80) of patients improved (Table 3). The
median duration until improvement was 44 [35.25, 79] days,
and the dose at the time of improvement was 30 [20, 30] mg.
The maximum dose was 60 mg, and the minimum dose was
5 mg; the longest time to improvement was 182 days, and the
shortest was 13 days.

In 14 patients with TN who were prescribed carbamazepine, 78.5%
(11/14) showed improvement. The median time to improvement and
the dose at that time were 16.0 [8.5, 25.5] days and 100 [100,
150] mg, respectively. The maximum dose administered was 200 mg,
the minimum was 50 mg, the longest time to improvement was 61
days, and the shortest was one day (Table 3).

No significant correlation was found between the dose at the time
of improvement and the initial VAS score in either group. Meanwhile,
carbamazepine was effective in 27.3% (3/11) of PIDAP patients, and
amitriptyline was effective in 42.9% (3/7) of TN patients. Of the TN
patients with NVC, four underwent microvascular decompression
(MVD), and all experienced improvement.

4 Discussion

This study focused on patients experienced complicated
persistent teeth, dentoalveolar or facial pain without identifiable

with
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with
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Without  with ~ Without  with  Without
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The differences in pain characteristics in the short-form mcGill pain questionnaire between patients with and without neurovascular compression
(NVC). There was no significant difference in pain descriptors depending on the presence of NVC. NVC, neurovascular compression
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TABLE 2 Comparison according to the presence or absence of NVC.

10.3389/fpain.2025.1694598

Clinical characteristics With NVC (n = 84) Without NVC (n = 65) p-values
Female (%)° 72 (85.7) 57 (87.6) 0.811
Age (years old)* 57.7 +15.0 56.1+14.2 0.521
Duration of illness (month)® 39.4+61.0 39.3+47.0 0.989
The number of teeth” 242+6.3 24.6+4.8 0.670
VAS' 50.3 +28.6 58.0 £26.3 0.095
Distribution of pain location (%, multiple answers included)
Maxillary right (%)° Molars 15 (17.9) 18 (27.7) 0.168
Anterior teeth 4 (4.8) 1(15) 0.387
Maxillary left (%)° Molars 20 (23.8) 19 (29.2) 0.460
Anterior teeth 5 (6.0) 7 (10.8) 0.366
Mandibular right (%)° Molars 17 (20.2) 10 (15.4) 0.402
Anterior teeth 0 (0.0) 3 (4.6) 0.081
Mandibular left (%)° Molars 21 (25.0) 10 (15.3) 0.162
Anterior teeth 1(1.2) 1(1.2) 1.000
Facial pain (%)* 14 (16.7) 12 (19.3) 0.830
Psychological questionnaires (mean + SD)
cs1’ 29.1+15.4 29.2+13.7 0.957
SDS' 44.8+83 44.6 £ 10.0 0.894
pPCS’ 30.0+11.1 31.9%11.1 0.302
$ss-8" 8.8+5.9 9.7+54 0.306
Psychiatric comobidities (%)° 28 (33.3) 23 (35.3) 0.862
Depressive disorders 10 8
Anxiety disorders 7 3
Somatic symptom and related disorder 3 4
Insomnia disorder 3 4
Adjustment disorders 2 2
Obsessive-Compulsive and Related disorders 1 0
Bipolar and related disorders 2 2
Neurocognitive disorders 2 0
Schizophrenia 1 1
Eating disorder 0 1
Borderline Personally Disorder 1 0
Diagnosis is unspecified 1 1
Headache history (%)° 49 (58.3) 33 (50.8) 0.408
Triggered by dental procedures (%)° 39 (46.4) 29 (45.3) 0.868

NVC, neurovascular compression; VAS, visual analogue scale; CSI, central sensitization inventory; SDS, the Zung’s self-rating depression scale; PCS, pain catastrophizing scale; SSS-8, somatic

symptom scale-8.

The data are presented as mean + standard deviation (SD) or number (%).
Bold numbers indicate p-values <0.05.

§Chi-square test.

fStudent t-test.

dental origin abnormality, and revealed that 1) patients with
bilateral symptoms present more severe affected pain sensations
with higher pain catastrophizing compared to patients with
symptoms, 2)
symptoms, no significant difference in clinical features was

unilateral among patients with unilateral
observed depending on the presence of NVC, 3) while patients
with TN present significantly stronger “shooting” and “stabbing”
pain in SF-MPQ besides more severe condition of NVC,
patients with PIDAP showed higher scores in CSI and SSS-8 as
well as some items of them. These results suggest that relying
solely on examining the presence of NVC is insufficient to
distinguish PIDAP and TN in this patient population, but
careful assessment of pain catastrophizing, central sensitization,
and somatic symptoms, as well as pain quality, is crucial.

The widespread pain, as bilateral involvement, may amplify
catastrophic thinking, contributing to a heightened affective
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experience of pain. In this study, patients with bilateral pain had
significantly higher scores in PCS and the affective dimensions
of SE-MPQ. Widespread pain, catastrophizing, and negative
emotions, which influence descending inhibitory pain pathways
in chronic pain (29, 30), may form a vicious cycle.

When patients present with unilateral complicated pain, the
diagnosis of either PIDAP or TN will be more difficult. Because
NVC has been considered a main cause of TN, determining
whether the presence or absence of NVC might aid in
differentiating TN from PIDAP. In the present study, NVC was
observed in both patients with TN and PIDAP without a significant
between-group difference, as well as in other clinical features.
However, detailed conditions of NVC, including compression or
displacement of trigeminal nerves, may help differentiate them.

The further analysis of survey factors relating to diagnosis
revealed that the pain distribution radiating to the face would be
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TABLE 3 Comparison according to final diagnosis.

Clinical characteristics PIDAP (n = TN (n = 26) p-values
The presence of NVC (%)° 66 (53.7) 18 (69.2) 0.192
Degree of NVC (%)° 0.033
None 57 (46.3) 8 (30.8)
Contact 43 (35.0) 7 (26.9)
Compression 20 (16.3) 10 (38.5)
Displacement 3(2.4) 1(3.8)
Responsible blood vessels® 0.402
Artery 40 14
Vein 19 3
Both 7 1
NVC Laterality® 0.807
Ipsilateral 48 14
Contolateral 7 1
Bilateral 11 3
Female (%)° 109 (88.6) 20 (76.9) 0.121
Age (years old)" 55.2%14.0 66.0 +14.7 <0.001
Duration of illness (month)* 41.3+51.9 30.0 £ 69.0 0.293
The number of teeth® 250438 21484 0.117
VAS* 52.5+27.1 59.3+30.8 0.291
Distribution of pain location (%, multiple answers included)
Tooth and dentoalveolar pain (%)° 118 (95.9) 18 (69.2) <0.001
Maxillary right (%)° Molars 29 (23.6) 4 (15.3) 0.444
Anterior teeth 4 (3.2) 1(3.8) 0.587
Maxillary left (%)° Molars 35 (28.4) 4 (15.3) 0.222
Anterior teeth 11 (8.9) 1(3.8) 0.693
Mandibular right (%)° Molars 22 (17.9) 6 (23.1) 0.582
Anterior teeth 2 (1.6) 1(3.8) 0.440
Mandibular left (%)° Molars 28 (22.8) 3 (11.5) 0.289
Anterior teeth 2 (1.6) 0 (0.0) 1.000
Facial pain (%) 16 (13.0) 10 (38.5) 0.004
Psychological questionnaires (mean + SD)
CST* 31.2+143 19.4+13.8 <0.001
SDS* 45.1+£9.0 42.8+9.6 0.222
PCS* 30.7+10.5 31.7+135 0.602
$SS-8* 9.9+56 67+58 0.004
Psychiatric comobidities (%)° 47 (38.2) 4 (15.4) 0.039
Depressive disorders 18 0
Ancxiety disorders 9 1
Somatic symptom and related disorder 6 2
Insomnia disorder 7 0
Adjustment disorders 4 0
Obsessive-Compulsive and Related disorders 1 0
Bipolar and related disorders 4 0
Neurocognitive disorders 2 0
Schizophrenia 2 0
Eating disorder 1 0
Borderline Personally Disorder 1 0
Diagnosis is unspecified 1 1
Headache history (%)° 73 (59.3) 9 (34.6) 0.029
Triggered by dental procedures (%)° 57 (46.3) 7 (26.9) 0.083
Internal use of ‘benzodiazepines§ 35 (28.5) 4 (15.4) 0.222
Treatment responses
Amitriptyline Improved (%) 54/80 (67.5) 3/7 (42.9)
Effective dose 30 [20, 30] —
The duration of taking medication until improvement 44 [35.25, 79] —
Carbamazepine Improved (%) 3/11 (27.3) 11/14 (78.5)

(Continued)
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TABLE 3 Continued

Clinical characteristics PIDAP (n = 123) TN (n = 26) p-values
Effective dose — 100 [100, 150]
The duration of taking medication until improvement — 16.0 [8.5, 25.5]
Micro-vascular decompression 0 4/4 (100)

PIDAP, persistent idiopathic dentoalveolar pain; TN, trigeminal neuralgia; NVC, neurovascular compression; VAS, visual analogue scale; CSI, central sensitization inventory; SDS, the Zung’s
self-rating depression scale; PCS, pain catastrophizing scale; SSS-8, somatic symptom scale-8.

The data are presented as mean + standard deviation (SD), number (%), or median [interquartile range (IQR)].

Bold numbers indicate p-values <0.05.

SChi-square test.

Student t-test.

*Multiple regression analysis controlled with age.
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FIGURE 6

The differences in pain characteristics of the short-form mcGill pain questionnaire between patients with PIDAP and TN. Patients with TN showed
significantly more severe “shooting” (p = 0.004) and "stabbing” (p = 0.006) pain compared to patients with PIDAP. PIDAP, persistent idiopathic
dentoalveolar pain; TN, trigeminal neuralgia.

100%.
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FIGURE 7

The differences in each item of central sensitization inventory between patients with PIDAP and TN. Patients with PIDAP reported a significantly
higher frequency of “unrefreshed in morning” (p = 0.017) and “grind/clench teeth” (p = 0.005), and “low energy” (p = 0.04), compared to patients
with TN. PIDAP, persistent idiopathic dentoalveolar pain; TN, trigeminal neuralgia.

helpful to differentiate between TN and PIDAP. In this study, tooth makes diagnosis challenging in this patient population;
significantly more patients with TN reported facial pain compared  however, detailed pain distribution may aid in diagnosis.

to patients with PIDAP, as previously reported that TN involves Moreover, the higher scores of CSI and SSS-8 with a headache
pain in both the face and the tooth (11-13). While 69.2% of TN  history would be the keys to diagnosis, rather than psychiatric
patients reported tooth pain in the present study, with a higher = comorbidity. Although 38.2% of patients with PIDAP showed
prevalence than that in previous reports (31), patients with PIDAP  psychiatric comorbidities in this study, most of them had
also experienced facial pain with a higher frequency compared to  depressive disorders and rarely schizophrenia or bipolar
the previous report (15). Co-occurring pain in both the face and  disorder, consistent with previous reports (15, 28). Psychiatric
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FIGURE 8

Difference in pain characteristics in somatic symptoms scale-8 between patients with PIDAP and TN. Patients with PIDAP reported a significantly
higher frequency of “feeling tired or having low energy” (p = 0.024) compared to patients with TN. PIDAP, persistent idiopathic dentoalveolar

comorbidities were more commonly observed in PIDAP than in
TN; however, no significant difference in the scores of SDS and
PCS was observed in this study. On the contrary, patients with
PIDAP presented significantly higher scores of CSI and SSS-8,
as well as a higher frequency of a headache history, which aligns
with previous studies (14, 15, 28). The detailed analysis of CSI
and SSS-8 detected that patients with PIDAP scored significantly
higher on items related to fatigue and a higher tendency related
to sleep disturbance compared to patients with TN. The
bidirectional link between sleep and pain has been reported to
enhance the importance of addressing sleep quality in pain
management (32). Central sensitization may be involved in
perpetuating such chronic pain cycles (33), as well as impaired
descending pain inhibition (29). The CSI reflects the degree of
this
sensitization, assessing the severity of somatic symptoms (23).

sensitization (21), and SSS-8 also relates to central
The vicious cycle between physical burden, sleep disturbance,
and chronic pain might be formed, involving the central
nervous system, in patients with PIDAP. Therefore, the
differences in CSI and SSS-8 between PIDAP and TN may
reflect a pathophysiological mechanism rather than simply a
result of psychiatric comorbidities. In addition, the previous
study suggests the importance of assessing central sensitization
besides conventional pain questionnaires (34). Assessing it using
CSI and SSS-8 would be useful for distinguishing PIDAP from
TN, consequently, for pain management in patients with PIDAP.

Furthermore, detailed pain characteristics, “shooting” and
“stabbing” pain, may differentiate TN from PIDAP. The typical
characteristic pain descriptors are generally “electric-like shock”
or “stab-like” for TN (11), and “heavy” or “throbbing” for
PIDAP (4, 6). To compare each item of SF-MPQ, depending on
the final diagnosis, revealed that while patients with TN more
frequently reported “shooting” and “stabbing” pain, “tender” or
“aching” descriptors were severely complained in both patient
groups. Additionally, some patients with TN presented with

Frontiers in 10

“heavy” pain and “throbbing”, which was rather more frequent
than in patients with PIDAP, while some patients with PIDAP
presented with “shooting” pain. Although their typical pain
characteristics were controversially shown, suggesting substantial
complexity, assessing the severity of each pain expression in SF-
MPQ may be useful for diagnosis.

On the point of treatment response, Amitriptyline was effective
in 67.5% of PIDAP patients, while carbamazepine was effective in
78.5% of TN patients. The 42.9% patients with TN who were
prescribed amitriptyline also showed improvement. These results
indicate that the first-line medications typically used in each
disorder were effective even though their pain symptoms were
complicated by some similarities. ~Amitriptyline enhances
descending inhibitory pathways by blocking serotonin and
). The exact

mechanism of carbamazepine remains partially unclear, but it is

norepinephrine reuptake in the synapses (35,

believed to inhibit voltage-gated sodium channels in excitatory
neurons, thereby suppressing the conduction of action potentials
(8, 35,
changes of sodium channels, leading to heightened neuronal
), has
been considered. In addition to strengthening the descending

). Recently, the involvement of central mechanisms with
excitability and ectopic firing of trigeminal nerve fibers (

inhibitory pathway, amitriptyline may have ameliorated persistent
pain in TN by inhibiting voltage-dependent sodium channels (39,

), thereby suppressing voltage propagation. Further investigations
are needed to clarify central and peripheral interactions producing
complex pain symptoms in both PIDAP and TN.

In this study, the effective dose range of amitriptyline for
PIDAP was 5-60 mg. However, there was no correlation
between the dose required for improvement and the initial VAS.
A previous study also reported no correlation between
the of symptom

improvement in some types of chronic pain (41). More research

amitriptyline blood levels and degree

is needed to clarify the pharmacological mechanisms and factors
associated with the optimal dose for treating patients with PIDAP.
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This study has several limitations. First, the sample size of
patients with TN was small, and many were referred to our
department specifically because idiopathic sensations were
suspected. This may have introduced a bias, particularly
compared to classic trigeminal neuralgia. Nonetheless, our
department’s specialty allowed us to investigate complicated pain
presentations, suggesting the need for larger, more broadly
representative samples in future research. Second, due to the
skewness of sample size, the analysis for interactions between
NVC and other clinical characteristics was only conducted
depending on the presence or absence of NVC, but not on the
degree of trigeminal nerve compression by the blood vessels.
The previous research has indicated that the compression
between the trigeminal nerve and the offending blood vessel is
significantly more severe on the symptomatic side in TN (14).
Third, the measure of medication efficacy was limited to
improvement rates, effective dose range, and the time to
improvement. Further investigations are needed to clarify the
underlying pharmacological mechanisms and factors relating to
prognosis and optimal dosing.

In this study, patients with bilateral persistent pain in their
teeth, dentoalveolar and/or face had significantly higher scores
in PCS and the affective dimensions of SF-MPQ compared to
patients with unilateral persistent pain. This may indicate the
interaction between widespread pain symptoms and pain
catastrophizing. There was no significant clinical difference
regardless of the presence of NVC. However, patients with TN
experienced significantly stronger “shooting” and “stabbing”
pain with more severe compressed or displaced trigeminal
nerves, while patients with PIDAP showed significantly higher
CSI and SSS-8 scores. These results suggest that relying solely
on examination for NVC is insufficient to diagnose PIDAP or
TN in patients with complicated persistent pain in their teeth,
dentoalveolar, or facial region. Instead, careful assessment of
pain quality using SF-MPQ, along with evaluation of central
sensitization and somatic symptoms in CSI and SSS-8, as well as
crucial for

detailed neurovascular examinations, may be

differentiating in this patient population.
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