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Aims: To examine the long-term prognosis of 46 previously ex-
amined atypical odontalgia (AO) patients. Methods: In 2002 and
2009, AO patients completed validated instruments measuring pain
characteristics (pain frequency and intensity), physical functioning
(Graded Chronic Pain Severity, GCPS) and emotional functioning
(Symptoms Checklist, SCL-90R). The main outcome was global im-
provement. Baseline data on quantitative somatosensory testing and
responsiveness to lidocaine injection were available for a subgroup
of patients. Paired tests compared baseline and follow-up data, and
logistic regression explored the possible prognostic value of baseline
data. Results: Data from 37 patients (80%) were obtained. Thirteen
patients (35%; 95% confidence intervals [CI] 20.2%—-52.5%) rated
their overall pain status as significantly improved, 22 (60%; 95%
CI 42.1%-75.3%) as a little improved or unchanged, and two pa-
tients (5%; 95% CI 0.7%-18.2%) as worse. Five patients (14%;
95% CI 4.5%-28.8%) were pain-free, indicated by a characteristic
pain intensity score of 0. Average pain intensity decreased (from 5.7
*2.0t0 3.5 +2.4; P <.001). Pain frequency (P < .001) and GCPS
(P < .001) also decreased, whereas SCL-90R scores remained un-
changed and 26 of the 37 patients reported ongoing treatment. Low
baseline pain intensity was the only factor predictive of favorable
outcome. Conclusion: A third of the AO patients improved consid-
erably over time, but for many of the patients, AO was a persistent
and treatment-resistant condition. ] OROFAC PAIN 2013;27:151-164.
doi: 10.11607/jop.1033
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he prognosis for pain resolution is an important matter of

concern to patients afflicted with a severe pain condition.

Longitudinal studies examining the development of chronic
pain over time are rare, and the prognosis has mostly been stud-
ied relative to short-term interventions. Chronic pain conditions are
complex and often have a strong impact on daily activities and well-
being, with patients suffering from comorbid disorders and high
levels of distress.!?

In medicine, a naturalistic study is one in which subjects are ob-
served with a minimum interference approach.’ In more rare pain
conditions, randomized clinical trials are difficult to conduct. A nat-
uralistic study design, where pain-management allocation follows
a patient-oriented, clinical pattern (as opposed to being randomly
assigned), has been recommended as an option to gain information
about prognosis and treatment effect.*’ Because patients’ prefer-
ences for therapy are accommodated and choice and duration of
treatment are decided by clinical requirements rather than more
rigid treatment schedules, naturalistic studies have been reported to
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2002
Baseline study | (List et al'®)
Self-report data (questionnaire) >

Clinical examination
- Teeth and oral mucosa
- Masticatory system (RDC/TMD)
- Cervical spine

Radiographic examination

Baseline study Il (List et al'4)
Neurological examination of cranial nerves
Somatosensory examination of oral mucosa

- Qualitative sensory testing

- Quantitative sensory testing (QST) >

Baseline study Il (List et al'®)
Effect on AO pain of lidocaine injection >

2009

Follow-up study

Predictive value of baseline self-report data analyzed
Follow-up self-report data collected

Predictive value of baseline QST profiles analyzed

Predictive value of baseline lidocaine responsiveness analyzed

Fig 1 Data collection for the 7-year prospective study. Detailed patient and pain characteristics and experimental results

are presented in baseline studies I-III (List et al'®13:14),

better reflect the clinical situation and assess clinical
effectiveness of treatment.®

Atypical odontalgia (AO; also known as persis-
tent idiopathic facial pain, phantom tooth pain, and
persistent dentoalveolar pain disorder) is a chronic
and most often continuous pain condition, located
in or around the teeth and described as tooth-related
pain or pain located at a site typically where a tooth
was extracted. Clinical or radiographic evidence
of relevant pathology is lacking.” The terminology
and diagnostic criteria are still under discussion,®
and the underlying pain mechanisms are debated.
Recently, a systematic review found a 3.4% prev-
alence of non-odontogenic persistent pain more
than 6 months after endodontic treatment’ and in
83% of AO cases, pain onset occurred after den-
tal treatment.'” Current research supports the view
that the pain, at least in some AO patients, is medi-
ated through neuropathic mechanisms,'""!* possibly
caused by deafferentation of nociceptive primary
afferents in the tooth pulp, but it has not been con-
firmed that AO is a neuropathic pain condition. In-
volvement of central sensitization mechanisms has
been suggested; somatosensory abnormalities were
reported in 85% of patients'* and a large propor-
tion of the AO patients exhibited changes in blink
reflex induced by noxious stimuli'? and no response
to local anesthetic block.!® Long pain duration and
repeated care-seeking are often reported for these
patients and may reflect diagnostic difficulties, un-
successful compliance with treatment, or inadequate
pain relief. This is in agreement with reports of con-
firmed neuropathic pain conditions, where clinical
trials suggest that many patients experience insuf-
ficient pain relief.'> A previous study of chronic idi-
opathic orofacial pain, likely including a proportion
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of AO patients, reported that 22% of the patients
were free of orofacial pain after 9 to 19 years,'®
but risk factors for the development of AO and the
long-term prognosis are largely unknown. The pre-
sent prospective study explored the prognosis of
AO in a sample of well-examined patients earlier
described in several studies.!®'*!” Using an observa-
tional naturalistic study approach, the aims were to
examine the long-term prognosis of 46 previously
examined AO patients. A global improvement esti-
mate, Patient Global Impression of Change (PGIC)
was the main outcome measure, supplemented by
other outcome measures as recommended by the
Initiative on Methods, Measurement, and Pain As-
sessment in Clinical Trials (IMMPACT) for chronic
pain trials'® and orofacial pain studies.”

The underlying hypotheses were that baseline
clinical and self-report characteristics are potential
prognostic factors and that clinical signs of neuro-
pathic involvement, such as disturbed sensory func-
tion and non-response to peripheral anesthesia, may
predict unfavorable long-term outcome.

Materials and Methods
Participants and Study Procedures

The study examined a sample of 46 consecutive pa-
tients diagnosed with AO recruited from 4 orofacial
pain clinics in the Swedish cities of Linkoping,
Jonkoping, Kalmar, and Malmo. All patients had
chronic pain for at least 6 months, localized to a
region where a tooth had been endodontically
or surgically treated, and with no plausible pain
cause detectable in a comprehensive clinical and



radiographic examination. An experienced orofa-
cial pain specialist (TL) examined and diagnosed all
AO patients. The self-reported characteristics and
clinical data from 2002 were reported in a previ-
ous study (baseline study I'?). Of the original 46 pa-
tients participating in baseline study I, three were
deceased at the time for follow-up. The remaining
43 were sent a comprehensive questionnaire by
mail in 2009, along with a prepaid return envelope.
When no response was received within 2 weeks, a
new questionnaire was sent, and patients who still
did not respond were then contacted by telephone.
If the patients were not willing to complete the
written questionnaire, they were asked to answer a
shorter version over the telephone. The 2009 ques-
tionnaire was essentially the same as the one used in
2002, supplemented with a few questions concern-
ing events during the 7-year study period. Figure 1
describes baseline and follow-up data collection.
No new clinical examination was included in the
present study.

In agreement with the 1964 Declaration of Hel-
sinki (2008 revision, www.wma.net), the Regional
Ethics Review Board at Lund University approved
the study (daybook no. 2009-530), and all partici-
pants were asked to sign an informed-consent form.
The subjects received no monetary compensation
for their participation.

A short description is given below of the meas-
ures and instruments included in the questionnaire,
assessing the main (global improvement) and sec-
ondary (pain, physical functioning, and emotional
functioning) outcome domains.

Global Improvement

As the main outcome measure, patients were asked
to rate their overall status at follow-up compared
to baseline, thereby including all of the components
of their pain experience, using the 7-point PGIC
scale.’®20 Perceived overall situation change over
the 7 years was described as very much improved,
much improved, a little improved, unchanged, a lit-
tle worse, much worse, or very much worse. The rat-
ings “very much improved” and “much improved”
were considered as clinically relevant improvement
in this study. Baseline data were analyzed in relation
to the global impression of change after 7 years. The
PGIC scale was included in both the full (written)
questionnaire and the shorter (telephone) version.

Pain

Intensity. Characteristic Pain Intensity (CPI, 0-100
score) is a compound measure that is calculated by
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taking the mean of current pain, average pain, and
worst pain in the last 6 months (all measured on a
0-10 numeric rating scale, NRS) and multiplying by
a factor of 10.2! CPI has been reported to have good
reliability, validity, and temporal stability for oro-
facial pain.?> When looking specifically at the pain
intensity measure, a CPI score of 0 was defined as
freedom of pain at follow-up.

Frequency. Continuous, recurrent, occasional, or
no pain was assessed.?!

Descriptors. A Swedish short form of the McGill
Pain Questionnaire (SF-MPQ) with 15 descriptors
(11 sensory and 4 affective) was used, each item
scored on a scale of 0 to 3 (0 = none, 1 = mild, 2 =
moderate, 3 = severe).?»** Total sensory and affec-
tive scores for each patient were calculated by add-
ing the intensity scores for each item for sensory and
affective descriptors, respectively.

Widespread Pain. Patients were asked to mark the
areas where pain is experienced on an anatomical
drawing. A maximum of 10 areas can be marked:
head, face, mouth (intraoral), throat, neck/shoulder,
back, chest, abdomen, upper extremities, and lower
extremities.

Pain intensity and frequency and number of pain
areas but not verbal pain descriptors were included
in the shorter telephone questionnaire.

Physical Functioning

Quality of Life. The generic health-related quality
of life measure Short Form 36-Item Health Survey
(SF-36) was used; it covers eight domains: physical
functioning, role-physical functioning, bodily pain,
general health, vitality, social functioning, role-emo-
tional functioning, and mental health.>

Disability from Pain. The Graded Chronic Pain
Severity (GCPS) Scale is a measurement of pain and
its impact, grades 0 to IV (grade 0 = no pain and
thus no disability from pain; grades I-II = low dis-
ability; grades III-IV = high disability).?!

Jaw Function. The 0 to 10 graded Jaw Function
Limitation Scale (JFLS-14), which includes 14 items
evaluating jaw function,?® was also used.

The GCPS Scale was included in the shorter tele-
phone questionnaire, whereas the other physical
functioning measures were not.

Emotional Functioning

Psychological Status. Scores for depression (20
items) and nonspecific physical symptoms (12
items) included in the Symptoms Checklist (SCL-
90R) of the Research Diagnostic Criteria for
Temporomandibular Disorders (RDC/TMD) were
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Original sample (baseline, 2002)

Self-reported characteristics, n = 46

- Available full QST data, n = 41

- Available lidocaine responsiveness data, n = 35

—— Deceased 2002-2009, n = 3

Y
|Eligible for follow-up (2009), n = 43 |

4|Lost from follow-up, n = 6

4
Respondents (follow-up, 2009)
- Self-report data, n = 37 (full data n = 32,
partial data n = 5)
- With baseline QST data, n = 33
- With baseline lidocaine responsiveness data, n = 28

Fig 2 Flow chart of patients from baseline in 2002 to
follow-up in 2009, and data available for analysis.

used.?! According to this instrument, patients were
grouped as normal status or as having moderate
or severe symptoms. The instrument has exhibited
good reliability and validity.??

The SCL-90R was not included in the shorter
telephone questionnaire.

Treatment, Pain Explanation, and
Compensation

In addition to the above variables, at follow-up
the investigators recorded patient-reported pres-
ent ongoing pain treatment (pharmacological and
nonpharmacological), number and type of den-
tal treatments performed in the pain region dur-
ing the last 7 years, whether the patients thought
they had received a satisfactory explanation for the
pain problem, and whether they had received any
monetary compensation for costs brought on by the
pain condition (from insurance or otherwise). The
questions on pain treatment, dental treatment, and
pain explanation were also included in the shorter
telephone version. Baseline data were available on
what treatments patients had tried (pharmacologi-
cal treatment, surgical treatment, stabilizing treat-
ment, sensory stimulation, manual treatment, and
relaxation).!?

Somatosensory Measures
Included among the clinical measures of the initial
assessment in 2002 was qualitative and quantitative

sensory testing (for a comprehensive description of
the procedures, see baseline study II'*). Nine quanti-
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tative sensory testing (QST) measures were applied:
mechanical detection threshold (MDT), mechanical
pain threshold for pinprick (MPT), pressure pain
threshold (PPT), dynamic mechanical allodynia for
brush (DMA-brush) and vibration (DMA-vibra-
tion), wind-up ratio for repetitive pinpricks (WUR),
and thermal thresholds for cold (CDT), warmth
(WDT) and heat pain (HPT). The present study did
not examine the patients clinically, but baseline QST
data were analyzed to examine a possible relation-
ship between somatosensory status and long-term
prognosis for pain. For a majority of the patients,
a Z-score describing the individual’s somatosensory
profile could be created and then compared to a
control group. Each patient was rated as either hav-
ing no or only minor sensory abnormalities (MiSA),
or as having major sensory abnormalities (MaSA).
At least two abnormal QST measures (out of the
nine possible) were required for a Z-score to be
rated as MaSA.

Responsiveness to Local Anesthesia

In 2002, a subgroup of the patients (n = 28) also
participated in a randomized controlled trial ex-
amining the effect of local anesthesia (20 mg/mL
lidocaine and 12.5 pg/mL adrenaline) on AO pain
(baseline study III'}). The present study examined
whether baseline responsiveness to local anesthesia
could predict the long-term pain prognosis.

Statistical Analyses

Mean values and standard deviations (SD) at base-
line and follow-up were calculated for all continu-
ous variables, and comparisons were made using the
paired samples # test. The Wilcoxon signed-rank test
and the McNemar’s chi-square test (for paired sam-
ples) were used for categorical variables.

Independent samples 7 test (continuous variables)
and Pearson’s chi-square test (categorical variables)
were used to compare the patients participating in
the follow-up to the patients lost from follow-up
with regard to sex, baseline age, pain frequency,
pain intensity, pain duration, disability from pain,
and emotional functioning.

The Wilcoxon signed-rank test was also used to
analyze PGIC in relation to baseline data (continu-
ous variables dichotomized at median value). Com-
parisons between PGIC and other possible outcome
measures were made using the Wilcoxon signed-rank
test and McNemar’s chi-square test, and correlations
between (1) various outcome measures and (2) on-
going treatment types and PGIC were determined
using Spearman’s rank correlation coefficient (p).



Because of the relatively modest sample size, mul-
tivariate regression was not used; to determine the
predictive values of baseline status, simple logistic
regression analyses were performed with favorable
PGIC as the dependent factor (“very much im-
proved” or “much improved”). The odds ratio (OR)
for a favorable PGIC was calculated in relation to
each variable separately. All variables (covariates)
were undichotomized when analyzed.

The data from the previous studies on lidocaine
injection responsiveness (28 patients) and on Z-
score QST profiles (33 patients) were reanalyzed in
this study, since long-term outcome data were not
available for all the original patients of these studies.

For proportion outcomes, exact 95% Clopper-
Pearson confidence intervals (Cls) were calculated;
these are recommended for small sample size with
binomial outcome distribution and applicable also
when proportions are low. Cls were calculated at
the 95% confidence level.

All inferential statistical tests were done two-
tailed and at the 5% significance level. Predictive
Analytics SoftWare (PASW, Windows version 18.0,
IBM SPSS) and Microsoft Excel (version 14.2.3 for
Mac) were used for all statistical calculations.

Results

Demographic Data, Response Rate, and
Follow-up Sample Representativity

Figure 2 describes study samples and available
data. Thirty-one women and six men completed the
study. The mean age was 62.8 years (SD 10.8, range
38 to 81 years). There was no significant difference
in age between women and men (P = .351). The to-
tal response rate was 80% (37/46); 32 patients pro-
vided full data (returning the mailed questionnaire)
and a further 5 provided partial data (telephone
interview). Of the remaining eligible 6 patients, 2
reported themselves too old and ill to answer the
questions, 1 was in a nursing home (and according
to the staff unable to reliably complete the question-
naire) and 1 had no known address. A further 2 pa-
tients were unwilling to participate in the follow-up
study. The reasons given were desire to put the issue
behind them (1 patient) and disappointment with
pain treatment outcome (1 patient).

When baseline data for the patients who partici-
pated in the follow-up (n = 37) were compared to
data of the patients who did not (n = 9), no signifi-
cant differences occurred in sex, pain (intensity and
frequency), or physical or emotional functioning
(P = .308 to .959). The patients lost from follow-
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up were significantly older at baseline (mean age 65
years compared to 55 years; P = .04) and had longer
pain duration (mean duration 14 years compared to
6 years; P = .003) than the patients available for fol-
low-up. The median pain duration at baseline was
5 years for the original sample (n = 46) and 4 years
for the follow-up subgroup (n = 37).

The 37 patients available for follow-up were thus
considered representative of the original sample of
46 AO patients in the essential domains. Following
this assumption, all subsequent analyses used n = 37
as the denominator.

PGIC

Thirteen patients out of 37 (35%; 95% CI 20.2%—
52.5%) reported clinically relevant improvement
based on PGIC ratings “much improved” (7 pa-
tients) or “very much improved” (6 patients). Fif-
teen patients reported no change in overall status,
and 7 perceived themselves as a little improved. Two
patients reported that they were worse after the 7
years: 1 patient a little worse and 1 much worse.

Comparison of Baseline and Follow-up Data

Baseline and follow-up status of the AO patients
in the secondary outcome domains pain, physi-
cal functioning, and emotional functioning are de-
scribed in Tables 1 and 2, and Fig 3.

Table 1 and Fig 3a show the pain characteris-
tics. Average pain intensity, worst pain intensity,
and CPI scores were all significantly lower at fol-
low-up. Fifty-one percent (95% CI 34.4%-68.1%)
reported at least 30% decrease in CPI over the 7
years. Pain frequency was also lower at follow-up
(P < .001). Five patients (14%; 95% CI 4.5%—
28.8%) were pain-free at follow-up, reporting a
CPI score of 0. Two of them also reported pain fre-
quency as “no pain,” two gave no report on pain
frequency on follow-up, and one reported pain fre-
quency as “recurrent” but absent for the 6 months
preceding follow-up.

The number of painful areas (widespread pain)
assessed by the anatomical drawings did not change
over time.

Table 2 and Fig 3b show changes over time in
physical functioning. The quality of life SF-36 scores
were significantly higher at follow-up compared to
baseline for the domains bodily pain (P < .001), so-
cial functioning (P = .013), and role-emotional func-
tioning (P < .001), indicating improved quality of
life in these aspects.

For disability from pain assessed by GCPS, 13 pa-
tients reported lower disability at follow-up than at
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Table 1 Pain and Patient Characteristics of the Patients with AO (mean and SD) in 2002 and 2009

2002 (n = 46) 2002 (n = 37) 2009 (n = 37) P*
Average pain intensity, NRS 0-10 56 (1.9) 5.7 (2.0) 3.5 (2.4) < .001
Worst pain intensity, NRS 0-10 7.3 (2.0) 7.4 (2.0) 4.7 (3.1) < .001
CPI, 0-100 score 59 (18) 61 (19) 39 (25) < .001
Number of painful areas, 0-10 35 (2.4) 35 (2.2) 3.4 (2.1) 793
Pain duration, years 7.7 (7.8) 6.0 (4.6) 13.0 (4.6)
Age, years 56.9 (12.9) 55.8 (10.8) 62.8 (10.8)
Sex, % females 85 84 84

*P values for comparison between 2002 and 2009 with n = 37; ie, the same 37 patients who participated in the baseline (2002) and follow-up

(2009) studies.

Table 2 Baseline and Follow-up Data for Physical Functioning (SF-36, GCPS, JFLS) and Emotional Functioning (SCL-90R)

2002 2009 P

SF-36*, mean scores (SD)

Physical functioning 76.4 (24.5) 73.0 (26.5) .694
Role-physical 44.6 (42.1) 54.2 (45.5) 133
Bodily pain 40.7 (20.8) 54.8 (24.4) < .001
General health 58.1(30.0) 56.6 (27.9) .602
Vitality 50.1 (26.8) 48.6 (31.4) .800
Social functioning 66.6 (27.6) 77.0 (22.1) .013
Role-emotional 51.4 (43.5) 81.5(27.9) .001
Mental health 68.1(24.4) 69.4 (22.7) .709
GCPS disability®, n (%) of patients < .001
Grade 0 0 5(13.5)

Grades |-l 25 (67.6) 28 (75.7)

Grades -1V 12 (32.4) 4(10.8)
JFLS-14* mean scores (SD) 4.6 (5.4) 3.7 (4.4) .689
SCL-90RS Depression, n (%) of patients

Normal 11(30) 11 (30)

Moderate 9 (24) 7 (19)

Severe 17 (46) 14 (38)

Mean scores (SD) 1.23 (.88) 1.08 (.82) .069
SCL-90Rs Nonspecific physical symptoms, n (%) of patients

Normal 9 (24) 8 (22)

Moderate 7 (19) 4(11)

Severe 21 (57) 20 (54)

Mean scores (SD) 1.18 (.89) 1.19 (.81) .962

*Eight domains. Higher scores indicate better quality of life,
TP values from Wilcoxon signed-rank test.

*Jaw Function Limitation Scale (14-item). No change over time was seen for any JFLS domain; only total scores are reported here.
SSymptoms Checklist 90R of Research Diagnostic Criteria for Temporomandibular Disorders, RCD/TMD. P values from Wilcoxon signed-rank test.

Five patients (13%) did not report SCL-90 at follow-up.

baseline (5 patients moved from low disability to no
disability from pain, and 8 moved from high disabil-
ity to low disability). Twenty-four patients reported
the same disability level on both occasions (20 of
these patients had low disability and 4 had high dis-
ability from pain). No patient reported higher dis-
ability at follow-up compared to baseline.
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No significant differences were seen in JFLS-14
between baseline and follow-up (P = .689).

Table 2 and Fig 3¢ show changes over time in
emotional functioning. There was a tendency for
depression scores of SCL-90R to be higher at base-
line; uncategorized mean scores for depression
corresponded to “severe” signs at baseline and to



Pigg et al

Pain frequency 2002 2009 GCPS scores 2002 2009
Continuous pain 23 X%%} 10 Grade IV 8 2—> 2
Recurrent pain 14 P 6 15 Grade Il 4 3 E 2
2
Occasional pain 0 K‘ 6 Grade Il 16 10
No pain 0 \\t 2 Grade | 9 18
Grade 0 0 5
a b
Fig 3 Changes in (a) pain frequency, (b) physical func-
L2 . . . SCL-90R
tioning (Graded Chronic Pain Severity, GCPS scores), and Depression scores 2002 2009
(c) emotional functioning (Symptoms Checklist, SCL-90R
scores) in the patients with atypical odontalgia (AO) from Severe 17 ~— 2——>= 14
2002 to 2009. Numbers represent number of patients in %

. . . . Moderate 9 2 7
each of the categories. Four patients did not report pain 5 o~
frequency and five patients did not report SCL-90R in Normal 11 8 11
2009. Grades III-1V are considered high disability, grades
I-1I low disability, and grade 0 no pain/disability from
pain. c

Table 3 Relationship Between the Main Outcome Measure (Patients’ Graded Impression of Change; PGIC) and Alternative

Outcome Measures

Average pain decrease = 30%

CPI decrease = 30% Decreased pain frequency

(n=137) (n=37) (n=33)*
Yes No p (P) Yes No p (P) Yes No p (P)
PGIC improvement (n = 13) 12 1 12 1 7 3
) —-.55 (< .001) —-.65 (< .001) 44 (.011)
No PGIC improvement (n =24) 10 14 7 17 10 13

Average pain decrease > 30%, CPI decrease > 30%, and decrease in pain frequency over time are shown; grey fields indicate agreement between
outcome measures. Spearman’s rank correlation coefficient (p), P value, and number of patients reporting different outcomes are presented.

p values range from -1 to 1, and high correlation between measures is indicated by values approaching these values.

PGIC improvement is defined as much or very much improved overall status after 7 years.

*Four patients did not report pain frequency on follow-up.

“moderate” signs at follow-up. Although no statisti-
cally significant differences occurred in categorized
data on the group level in depression (P = .590),
there were differences on the patient level; six pa-
tients had improved, scoring in a lower depression
category at follow-up than at baseline, while four
patients had deteriorated, scoring in a higher depres-
sion category at follow-up compared to baseline.

For nonspecific physical symptoms, both base-
line and follow-up scores corresponded to “severe”
symptoms. Similar changes occurred on the patient
level for nonspecific physical symptoms as for de-
pressive symptoms; five patients had improved from
baseline to follow-up (three went from severe to
moderate and two from moderate to normal scores),
and four patients had deteriorated from baseline
to follow-up (one patient went from normal to se-
vere and two from moderate to severe nonspecific
physical symptoms).

Alternate Outcome Measures and Their
Relationship to PGIC

Other possible (and commonly used) outcome
measures include average pain intensity, CPI, and
pain frequency.

An average pain decrease of > 30% was reported
by 22/37 patients (59%; 95% CI 42.1%-75.3%),
19/37 patients (51%; 95% CI 34.4%—-68.1%) re-
ported 30% or larger CPI decrease, and 17/33 pa-
tients (52%; 95% CI133.5%-69.2%) reported lower
pain frequency at follow-up compared to baseline.
Table 3 presents how these alternate measures were
related to PGIC outcome. An average pain change
in agreement with the PGIC rating (meaning that
a PGIC rating representing substantial improve-
ment corresponded with an average pain decrease
> 30% and a PGIC rating representing less or no
improvement corresponded with the absence of
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Table 4 Effect of Baseline Variables on Long-Term Prognosis

Variable OR 95% Cl P value
Age 1.00 0.93-1.06 .895
Sex? 2.10 0.33-12.3 411
Educational level® 1.50-1.80 0.15-15.5 .592-.793
Average pain 1.52 1.02-2.28 .042*
Worst pain 1.36 0.94-1.95 .100
CPI° 1.56 1.02-2.39 .041%
Pain frequency? 1.71 0.43-6.83 445
Pain duration in years 1.00 0.86-1.17 .963
Number of pain areas 1.28 0.88-1.88 .203
MPQ sensory descriptors® 1.10 0.96-1.25 .159
MPQ affective descriptors® 1.05 0.86-1.28 .618
GCPS' 1.36 0.94-1.96 104
SCL-90R depression® 1.02 0.94-1.11 .683
SCL-90R non-specific physical symptoms? 1.02 0.94-1.11 .622
SF-36" 1.00-1.03 0.97-1.06 .072-.807
Number of treatments tried 0.76 0.47-1.22 .252
Effect of pharmacological treatment’ 1.88 0.44-7.99 .395
QST profile’ 1.11 0.51-2.39 .793
Pain relief from lidocaine injection® 1.22 0.24-6.32 .811

Logistic regression analysis with each variable analyzed separately. Odds ratios (OR) for a Patient Global Impression of Change (PGIC) outcome
of “much improved” or “very much improved,” calculated per unit of decrease for continuous variables and with n = 37 patients unless otherwise

specified.
a0R for male gender compared to female.

°0OR range for university degree, high-school degree, and 9-year compulsory school compared to less than 9 years of education (no significance

found for any educational level) (n = 34).

cCharacteristic Pain Intensity; OR increase per 10 CPI units decrease.
40R for recurrent pain compared to continuous pain.

eMcGill Pain Questionnaire (n = 36).

‘Graded Chronic Pain Severity; OR increase per GCPS disability point decrease (based on raw data).
9Symptom Checklist 90R of Research Diagnostic Criteria for Temporomandibular Disorders; OR increase per 0.1 SCL-90R unit decrease (based on

raw data).

"Short Form 36-Item Health Survey; OR range for domains physical functioning, role-physical functioning, bodily pain, general health, vitality, social
functioning, role-emotional functioning, and mental health (no significance found for any domain). OR increase per unit SF-36 increase.

'OR on positive effect of pharmacological treatment compared to no treatment effect (n = 34).

Quantitative Sensory Testing; OR increase per unit increase of normal parameters (n = 33).

“OR on experiencing > 50% pain reduction after lidocaine injection compared to no effect of injection (n = 28).

such a decrease in average pain) was reported by
26/37 patients (70%). For CPI change, the corre-
sponding figure was 29/37 (78%), and for pain fre-
quency change, 20/33 (61%).

Relationship Between Self-Reported Baseline
Data and Outcome

Table 4 shows the results of the exploratory logistic
regression analyses for outcome in relation to base-
line self-reported data (based on raw data), baseline
QST test results and lidocaine responsiveness, and
treatment variables.

The demographic variables age, sex, and edu-
cational level did not significantly affect outcome.
Mean age at baseline was 56 years (SD 11; range 31
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to 74; median 58 years). Among the 13 patients who
reported clinically relevant improvement (favorable
PGIC), 6 were younger and 7 were 58 years or older.
Thirty-one patients were female and 6 were male.
Among the 13 patients who improved, 3 were male.
Eight of the patients (22%) had an education level
corresponding to a university degree, 12 (32%) had
a high-school degree, and 8 (22%) had completed
9-year compulsory education (or older equivalents).
Six patients (16%) had lower education, less than
8 years of elementary school (old school system).
Three patients did not report educational level.
Mean average pain intensity at baseline was 5.7
(SD 2.0; range 2 to 10) on a 0 to 10 NRS; mean
worst pain was NRS 7.4 (SD 2.0; range 2 to 10).
The mean CPI score was 61 (SD 19; range 20 to



100). Low baseline average pain intensity and low
CPI score increased the likelihood of improvement.
At baseline, 23 patients reported continuous pain
and 14 reported recurrent pain. Mean pain duration
at baseline was 72 months (SD 535; range 6 to 240
months). The median duration was 48 months, and
of the 13 patients who improved, 6 patients had had
their pain for less than 48 months and 7 patients for
at least 48 months. The number of pain areas ranged
from 1 to 9, and the mean number was 3.5 (SD 2.2).
Pain frequency, pain duration, and presence of wide-
spread pain did not affect the outcome significantly.

The mean total score of the SF-MPQ sensory de-
scriptors used was 9.5 (SD 6.8; range 2 to 28), and
for affective descriptors it was 2.9 (SD 3.6; range
0 to 12). Intensity scores for sensory and affective
descriptors did not significantly affect outcome.

No quality of life SF-36 domain scores predicted
the outcome. The results of the regression analysis
were as follows: physical functioning, OR 1.0 (P =
.546); role-physical functioning, OR 1.0 (P = .807);
bodily pain, OR 1.0 (P = .171); general health, OR
1.0 (P = .729); vitality, OR 1.0 (P = .491); social
functioning, OR 1.0 (P = .072); role-emotional
functioning, OR 1.0 (P = .189); and mental health,
OR 1.0 (P =.790).

GCPS scores did not predict outcome, but the
trend was that the higher the grade of GCPS disabil-
ity that a patient reported at baseline, the less likely
was a favorable outcome. Baseline GCPS grade IV
category patients had an OR for improvement of
0.114 (P = .086), grade II1 OR 0.267 (P = .322), and
grade IT OR 0.480 (P = .386), all compared to pa-
tients in grade I category at baseline. This tendency
did not reach statistical significance.

Emotional functioning as assessed by SCL-90R
scores also did not predict outcome. Severe symp-
toms of depression had an OR for favorable PGIC
outcome of 0.729 (P = .714) and moderate symp-
toms an OR of 1.4 (P = .714), both compared to
normal SCL-90R scores.

Relationship Between Baseline Diagnostic
Tests Results and Outcome

This section describes the association between the
clinical findings in baseline studies II and III and the
long-term outcome.

QST Profiles. Baseline data on complete QST Z-
scores were available for a subgroup of 33 patients,
and 31 (94%) of these had at least one abnormal
parameter. Eleven patients had improved substan-
tially according to their PGIC rating, and 22 had
not. Eleven patients (33%) had a MiSA profile with
0 to 1 abnormal parameters (out of 9 possible); 3
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of these patients reported clinically relevant im-
provement (27%). Twenty-two patients (67%) had
MaSA profiles (two or more abnormal parameters)
and out of these, 8 patients had improved substan-
tially (36%); the difference was not statistically sig-
nificant (P = .999) and the sensory profiles did not
predict outcome (Table 4).

Responsiveness to Local Anesthesia. Data from
the investigation of responsiveness to injection of a
local anesthetic agent in the pain area were available
for 28 of the 37 patients. Thirteen patients had expe-
rienced at least 50% pain reduction by 30 minutes
after lidocaine injection, and out of these 4 (31%)
also reported clinically relevant improvement after 7
years. For the 15 patients who experienced less or no
effect of lidocaine injection, the corresponding num-
ber was 4 (27%); the difference was not statistically
significant (P = .166) and the responsiveness to local
anesthesia did not predict outcome (Table 4).

Treatments Tried at Baseline and Reported
Outcome

Grouped after type of treatment, 92% of the
patients had tried pharmacological treatment at
baseline (analgesics, sedatives, antidepressants, or
anticonvulsants), 73% had tried additional surgical
interventions (endodontic treatment, tooth extrac-
tion, or any form of surgical treatment in the pain
area), 68% treatment aimed at stabilizing the oc-
clusion (occlusal appliance or equilibration), 57%
sensory treatment (transcutaneous electrical nerve
stimulation [TENS], acupuncture), 30% manual
treatment (physiotherapy or chiropractic treat-
ment), and 19% relaxation. Of the 29 patients who
had tried analgesics at baseline, 18 (62%, 95% CI
42.3%-79.3%) reported that the treatment had
had at least some effect on the pain. For antidepres-
sants and for anticonvulsants (carbamazepine or
gabapentin), the corresponding results were 3/11
patients (27 %, 95% CI 6.0%—-61.0%) and 4/12 pa-
tients (33%, 95% CI 9.9%-65.1%), respectively.

The median number of treatment-type groups
that patients had tried at baseline was three, and
25 (68%) of the 37 patients had tried treatments
from three or more groups. Of these 25, 9 patients
(36%) also reported clinically relevant improve-
ment. For the 12 patients who had tried fewer than
three treatment types, the corresponding figure was
4 patients (25%). The number of treatment groups
tried did not significantly affect outcome (Table 4).
Eleven of the 34 patients who reported they had
tried pharmacological pain treatment stated that
they had some pain-reducing effect from it. Of these,
5 also reported favorable PGIC outcome.
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Ongoing Treatment and Reported Outcome

All patients responded to the question whether they
were currently under any form of pain treatment,
and 26 (70%) of them stated that they were. Thir-
teen patients reported taking benzodiazepines, 9 pa-
tients took analgesics, 6 took antidepressants, and
5 took gabapentin or pregabalin (no patient was
currently on carbamazepine). Two patients reported
acupuncture treatment and 1 patient TENS. Six pa-
tients reported physiotherapy as ongoing treatment,
4 patients relaxation, and 2 patients chiropractic
treatment. Fourteen patients used occlusal appli-
ances. The mean number of ongoing treatments was
1.7 (SD 1.6, range 0 to 5).

In total, 13 patients reported a clinically relevant
improvement. Among those, 6 (46%) reported on-
going treatment. Of the 24 patients who had not im-
proved significantly over the study period, 20 (83%)
reported ongoing treatment.

Sixteen patients reported that they were cur-
rently on (some form of) pharmacological treat-
ment, whereas 18 were on nonpharmacological
treatment. When PGIC was correlated to ongoing
treatment type, favorable PGIC was correlated
to nonpharmacological treatment by p = -0.438
(P = .008) and pharmacological treatment by
p=-0.252 (P =.138).

Dental Treatment During the Study Period

Some patients had had new dental treatment in the
pain area, although the response rate was low for
this question. Eight patients (question answered by
25 patients) reported having received crowns or fill-
ings, 4 (question answered by 14 patients) had had
endodontic treatment, and 2 (question answered by
14 patients) tooth extractions. No patient reported
having endodontic surgical treatment in the pain
area (question answered by 13 patients).

Pain Explanation and Economic
Compensation

Twenty patients (54%) reported that they had not
received a satisfactory explanation for the pain. Of
the 13 patients who had improved, 7 (54%) were
satisfied with the explanation given, and among pa-
tients who did not improve, the corresponding fig-
ure was 10/24 (42%).

Twenty-six of 29 patients (90%) reported having
had no economic compensation for costs brought
on by the pain problem; 8 had improved PGIC and
14 had not. Eight patients chose not to answer this
question.
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Discussion
Long-Term Outcome in AO

This study’s main finding was that about one-third
of the patients (35%) with AO improved consider-
ably over time, indicated by the patient-reported
overall status assessment on the PGIC measure
and supported by significantly decreased pain in-
tensity, frequency, and disability over time. Watson
and coworkers studied 156 patients with posther-
petic neuralgia for up to 11 years and found that
47% were doing well at their final assessment ap-
pointment.”” Allerbring and Higerstam assessed
patients with persistent idiopathic facial pain by
a questionnaire and found 22% of patients to be
free of orofacial pain at 9 to 19 years after their
first consultation. Pain resolution was attributed
to a range of reasons, including dental treatment
(prosthodontic, endodontic, or surgical treatment),
pharmacological treatment (analgesics, or steroid
treatment for rheumatic disease), replacement of all
amalgam fillings with other materials, and acupunc-
ture.'® In addition, the study was retrospective and
had a 39% dropout rate, and the inclusion criteria
were not strict (patients were included on grounds
of not having received any diagnosis on consulta-
tion), which suggests difficulties in comparing mate-
rials between studies.

Another important finding in the present study
was that although many patients improved, most
still experienced pain of some degree many years
(on average 13 years) after pain onset. Around half
of the patients reported no change or even deteriora-
tion despite repeated treatment efforts. Few patients
reported complete remission from pain. In com-
parison, a longitudinal study on TMD pain—con-
sidered mainly musculoskeletal in origin—reported
complete remission in 49% of cases.?® The differ-
ence in findings indicates that there are important
differences between atypical tooth pain and TMD
pain, for example, in mechanisms underlying pain
maintenance.

Nine patients were lost to follow-up, the majority
due to death or old age. In accordance, the dropouts
were significantly older than the ones participating
in follow-up, and perhaps not surprisingly also re-
ported longer pain duration at baseline (being older
to begin with, they also had had pain for a longer
time, assuming equal onset age). Long pain duration
is generally considered a risk factor for continuing
pain, and although the average baseline pain dura-
tion in the remaining sample was still long (6 years),
it is possible that the loss of these older patients to
follow-up introduced bias towards an overestima-



tion of the prognosis. Because the 9 dropouts did
not differ from the 37 followed in other aspects,
data were analyzed with 37 patients as the denomi-
nator (sample size). However, in analyzing best-case
and worst-case scenarios, there is also the possibility
that all of the 6 still living dropouts in fact experi-
enced clinically relevant improvement (or even com-
plete remission of pain) after 7 years, or alternately
experienced unchanged or increased pain. The same
possibility exists for the deceased 3 patients regard-
ing pain status at the time of death. A best-case
scenario assuming that all 9 dropouts were signifi-
cantly improved would render a PGIC improvement
rate of 48% (95% CI 32.4%-63.1%). The oppo-
site, worst-case (none of the 9 dropouts were im-
proved) renders a PGIC improvement rate of 28%
(95% CI 16.1%-43.5%). For complete remission
of pain, the corresponding figures are 30% (95%
Cl 17.7%-45.8%) for all 9 being pain-free and
11% (95% CI 3.6%-23.6%) for none of the 9 be-
ing pain-free from their AO condition at follow-up
(or time of death, respectively). Thus, even assuming
these worst-case or best-case scenarios, the present
findings suggest that significant improvement over
7 years as measured by the PGIC instrument lies in
the range of about a third to half of the AO patients,
and that complete remission of pain can be expected
for less than one in four.

PGIC, which reflects patients’ satisfaction with the
overall situation, may be a more relevant measure
than those assessing only a single or a few aspects
of the complex pain experience.?’ Recommended by
IMMPACT as a core outcome measure in chronic
pain trials, PGIC has been widely used in studies of
various painful conditions.?*** In treatment studies,
PGIC ratings usually describe perceived change over
a comparatively short time period (3 to 6 months).
In the present study, patients were asked to rate their
perceived change over 7 years, which may present
a memory bias problem.?> However, the global rat-
ing correlated reasonably well with other frequently
used outcome measures—pain intensity and fre-
quency—indicating that the reported improvement
is robust. Similarly, Farrar et al found a consistent
relationship between the PGIC ratings “very much
improved” or “much improved” and a 30% reduc-
tion in pain intensity on a NRS, regardless of age,
sex, or disease type, in a meta-analysis of pregabalin
treatment for chronic pain conditions.** The present
study used identical scales and cutoff points and so
the results may be generalizable for AO patients in
this aspect. The alternate outcome measures (30%
or more average pain reduction/CPI reduction, and
reduction in pain frequency) implied better long-
term outcome than the PGIC ratings. This finding

Pigg et al

highlights that the pain experience is complex and
not easily assessable.

Physical functioning improved over the study pe-
riod, as indicated by the decreased GCPS scores for
one-third of the patients, and possibly also by the
significantly improved quality of life in the SF-36
bodily pain domain. The domain is closely associ-
ated with disability from pain; one of the two items
concerns the impact of pain on work and household
activities. It is thus possible that the improvement
partly results from a decrease in expected work ac-
tivities with increasing age and changes in domestic
arrangements; the reported number of pain areas
did not change over time. The relationship between
number of painful areas, reported pain levels, and
reported disability from pain is likely also complex.

Emotional functioning did not improve over time
at the group level. The change patterns at the indi-
vidual level, with almost as many deteriorating as
improving from baseline to follow-up, may indicate
bias from confounding life events, for example, con-
comitant health problems. The relationship between
emotional functioning and pain cannot be readily
described in this material.

Outcome Prediction—Self-Report Measures

This study used self-report measures on various
aspects of the pain itself—and of its effects on the
individual—in two ways. First, data between “base-
line” in 2002 and “follow-up” in 2009 were com-
pared to measure and describe changes over time at
the group and individual levels. This method gives
straightforward information on how patients with
AO fare over time. In contrast to many follow-up
studies concerned with treatment efficacy, the pa-
tients in this material had not been subjected to a
defined treatment regime but were heterogeneous in
many respects, and differences in study design ob-
struct direct comparison between studies.

Second, the study aimed to explore the predic-
tive value of each measure’s baseline value and thus
identify prognostic factors for persisting pain. Since
AOQ is a relatively rare condition, the material is not
large in number. Instead of performing a logistic
regression analysis with multiple covariates simul-
taneously, each factor was examined separately.
Due to the moderate sample size and wide CI for
a favorable outcome in terms of PGIC, all attempts
to identify prognostic factors among baseline self-
report data and clinical test results must be regarded
as exploratory.

Based on (1) dichotomization of baseline values of
each parameter and relating them to a dichotomized
PGIC—<linically relevant improvement or not—and

Journal of Orofacial Pain 161

© 2013 BY QUINTESSENCE PUBLISHING CO, INC. PRINTING OF THIS DOCUMENT IS RESTRICTED TO PERSONAL USE ONLY.
NO PART MAY BE REPRODUCED OR TRANSMITTED IN ANY FORM WITHOUT WRITTEN PERMISSION FROM THE PUBLISHER.



Pigg et al

(2) logistic regression analysis with each covariate
studied separately, only one factor was predictive
of a favorable outcome. This was low baseline
pain intensity, represented by a low CPI score and
low average pain intensity (nested within the CPI
measure). The data suggest that the chance of per-
ceived overall improvement over 7 years increases
with 56% for each baseline NRS point reduction
in pain intensity; however, the finding must be re-
garded with the reservation of a 95% CI lower limit
approaching 1. Statistical analysis of a relatively
low number of patients does not permit predictor
identification with a high degree of certainty, and
interactions between factors were not possible to
investigate in this material, so results must be in-
terpreted with caution. Other factors that seemed
to promote favorable outcome, but failed to reach
statistical significance, were low worst pain inten-
sity, male gender, and low grade of disability from
pain at baseline.

Outcome Prediction—Clinical Findings

The clinical diagnostic tests, QST and lidocaine in-
jection in the pain area, were also analyzed in terms
of their prognostic values.

Most AO patients (94%) had at least one soma-
tosensory abnormality at baseline, and 67% had two
or more. This compares favorably to a recent large
study describing various neuropathic pain condi-
tions, where 92% of the patients had at least one
abnormality.’® Further studies are needed to deter-
mine more precisely the range of normal values for
intraoral QST in parallel with reported ranges for
other neuropathic pain conditions®**” and to describe
AO subgroups that may help identify mechanisms
for pain maintenance and guide treatment choice."

The baseline study examined responsiveness to
lidocaine injection. Local anesthesia produced a
pain reduction of 50% or more in only 54% of the
patients, and the interpretation was that for many
AO patients, pain cannot be the result of peripheral
sensitization and nociception alone but may involve
a substantial sensitization of higher-order trigeminal
neurons and/or impairment of endogenous pain in-
hibitory systems.'? Indeed, it has been suggested that
central sensitization plays a major role in chronic
neuropathic pain maintenance,*® and therefore the
authors hypothesized that patients who do not re-
spond to peripheral anesthetic injections (indicating
predominantly centrally based mechanisms for pain
maintenance) would have a less favorable prognosis.

In the present study, neither limited signs of so-
matosensory dysfunction nor pain relief by local
anesthesia appeared to be predictive of a favora-
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ble long-term prognosis, but the material may have
been too small to reveal such correlations. Further
studies are warranted.

Treatment Effectiveness

Treatment effectiveness was examined in subgroups
of patients who had tried various treatment regimes.
A therapeutic algorithm for AO based on a number of
AO studies has been recommended, with tricyclic an-
tidepressants or serotonin and norepinephrine reup-
take inhibitors as the first line of pharmacological
treatment,>® but randomized controlled trials (RCTs)
investigating treatment outcome are lacking. In the
present study, the proportions of patients reporting
some pain relief were 33% for anticonvulsants and
27% for antidepressants. In concordance, two recent
Cochrane reviews reported that carbamazepine treat-
ment in neuropathic pain conditions provided better
pain relief than placebo (70% vs 12% improved),*
and an approximate number needed to treat of 3
for tricylic antidepressants and serotonin and nor-
epinephrine reuptake inhibitors (eg, venlafaxine) in
neuropathic pain treatment.*' A crossover RCT re-
ported only moderate effectiveness of venlafaxine for
the treatment of atypical facial pain (a condition sug-
gested to closely resemble AO).*

Ongoing Treatment at Follow-up

A majority (70%) of patients reported ongoing
treatment at follow-up. Ongoing treatment was
more common in patients who reported no clini-
cally relevant improvement (83%) compared to
patients who perceived themselves substantially
improved (46%). This may reflect that patients
who are troubled by pain are more likely to pur-
sue treatment of some kind. Watson et al found
that 60% of patients with postherpetic neuralgia
with poor outcome and 46% with good outcome
were on medication, which is consistent with the
present findings.”” An alternative interpretation is
that although pharmacological treatment provides
pain relief to some extent, patients may discontinue
treatment because of negative side effects, as others
have found.** This is possibly supported by the find-
ing that there was a significant correlation between
favorable PGIC and nonpharmacological treat-
ment, but not pharmacological treatment. Among
the nonpharmacological treatments, occlusal appli-
ances were frequently used; patients may perceive
that the appliance prevents loading and protects the
painful region. A high prevalence of concomitant
TMD pain has been reported and may be another
explanation.'®*



Pain Explanation and Patient Communication

In 2002, patients received detailed information of
the findings, diagnosis, and implications. Recom-
mendations for future attitudes to dental care were
also made, for example, to avoid invasive treatment
in the pain region since neuropathic pain was sus-
pected. It is noteworthy that despite these precau-
tions, 54% of patients considered that they had not
received a satisfactory pain explanation. At least
16% had received further invasive treatment. Wolf
and coworkers reported in a qualitative study that
patients with chronic (nonspecific) orofacial pain ex-
press dissatisfaction with consultations and difficul-
ties in communication and understanding, suggesting
unsatisfactory communication between patient and
caregiver and difficulties in developing coping strat-
egies.* In managing treatment-resistant pain, com-
plementary psychological interventions, such as
cognitive and behavioral self-management strategies,
are strongly recommended.***® One path of future
research could be to investigate the relationship be-
tween patient-caregiver interaction, patient ability to
cope, and long-term prognosis of orofacial pain.

Study Strengths and Limitations

The strength of this study was that a wide range of
well-established instruments were included, exam-
ining various aspects of the complexity of AO pain,
although aspects such as sleep quality, anxiety, and
stress were not covered. The original sample of AO
patients was well-characterized and the response
rate in the high range, which may vouch for good
generalizability to the AO patient population.

One of the limitations of the study was sample
size, which although one of the largest presented on
AO pain, did not allow a more robust regression
analysis with examination of interactions between
baseline conditions. Due to the complex pain situ-
ation of many patients, it was impossible to know
whether ongoing pharmacological treatment was
exclusively aimed at the orofacial pain or was partly
related to other pain problems or distress.

Conclusions and Clinical Implications

A third of the AO patients experienced a clinically
meaningful improvement in overall status over time.
A higher rate of improvement was suggested by less
complex alternate outcome measures assessing sin-
gle aspects, such as reported changes in pain inten-
sity and pain frequency. Low baseline pain intensity,
represented by low average pain and CPI scores, was
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the only predictor for decreased pain over a 7-year
period that could be tentatively identified. The clini-
cal implications of the findings are that although
improvement to some degree can be expected over
time for AO patients, especially if the baseline pain
is low or moderate, the pain will persist in a major-
ity of AO patients. Future studies examining the ef-
fect of various interventions are needed to identify
the best management of pain in this group.
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