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Abstract

Background: Post-traumatic trigeminal neuropathic pain (PTNP) lacks disease-specific treatment guidance, and how
experienced clinicians select first-line management remains unclear. We aimed to quantitatively characterize real-world
decision-making for first-line treatment of PTNP in patients meeting International Classification of Orofacial Pain criteria.
Methods: Nineteen experts from dedicated secondary and tertiary care centers worldwide were invited; 13 provided detailed
management strategies. Their responses were converted into anonymized decision trees and analyzed using the Objective
Consensus Method, which compares recommendations across all possible combinations of predefined clinical parameters.
Similar criteria and treatments were grouped into broader categories to enable cross-comparability. Results: Thirteen decision-
criteria categories were identified. Comparison of all submitted strategies yielded 35 distinct clinical scenarios. Limited
agreement (54%) was reached in only 6 scenarios, whereas no agreement was observed for the remaining scenarios. Topical
treatment was favored in selected patients without imaging evidence of injury and with superficial, localized pain, whereas a
slight majority of experts chose surgical intervention for selected patients after mandibular third molar surgery with imaging
evidence of nerve injury and a positive diagnostic block. All experts agreed that patient education and access to psychological
support are essential components of first-line care. Conclusions: Current first-line PTNP management shows substantial
variability. Surgical evaluation is being applied in selected patients with confirmed nerve injury and positive blocks, while
conservative approaches are favored in the majority of the scenarios. Patient education and psychological support should be
integral to care. These findings represent expert opinion rather than outcome-validated evidence. Standardized, PTNP-specific
guidelines, informed by prospective outcome data, are needed.
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1. Introduction

Post-traumatic trigeminal neuropathic pain (PTNP) is a chronic
orofacial pain disorder arising secondary to mechanical, ther-
mal, chemical, or radiation-induced injury to the peripheral
branches of the trigeminal nerve [I]. A causal association
between the nerve injury and symptom onset may be assumed
when pain emerges within six months of the precipitating
trauma and is localized in a neuroanatomically plausible area
with somatosensory disturbances. Clinically, PTNP is most
often characterized by continuous spontaneous pain of burning
and/or dull quality, though evoked neuralgiform exacerbations
resembling electric shocks or stabbing sensations may also oc-
cur and, in some cases, predominate [2, 3]. Associated sensory
disturbances, both positive and negative, are an inherent part of
PTNP diagnosis and may include hypoesthesia, hypoalgesia,
hyperalgesia, and/or allodynia.

According to current diagnostic criteria, PTNP is classified
as a chronic pain condition, defined by symptom persistence
or recurrence for more than three months [1]. To establish
a definite PTNP diagnosis, confirmatory testing is required,
such as surgical or radiological evidence of nerve compression
or lesion, nerve conduction studies, laser-evoked potentials,
blink reflex testing, or demonstration of reduced intraepider-
mal nerve fiber density on skin biopsy [1]. When confirmatory
testing is unavailable or does not demonstrate a somatosensory
lesion, a diagnosis of probable PTNP may be made if the
clinical criteria are otherwise satisfied (Table 1, Ref. [1]). De-
pending on the invasive procedure, the risk of PTNP following
trigeminal nerve injury varies greatly, with a higher incidence
reported among female patients [4, 5].

Previously termed painful post-traumatic trigeminal neu-
ropathy (PTTN), PTNP was usually diagnosed when a trigem-
inal nerve injury could be clearly attributed to trauma of the
nerve, for example following a surgical intervention [6]. In
cases where a causal relationship was less evident, some neu-
ropathic pain cases may have been classified as atypical odon-
talgia (AO) or atypical facial pain (AFP) [1, 4]. With the ad-
vent of more precise diagnostic criteria and refined diagnostic
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methods capable of identifying subtle sensory disturbances in
patients formerly classified as having AO, the diagnosis of
PTNP/PTTN has become increasingly frequent [3, 7]. Given
this context, the next logical step is to understand how clin-
ical management proceeds after diagnosis, and which factors
influence subsequent therapeutic decision-making.

In arecent Delphi consensus process focused on the manage-
ment of trigeminal nerve injuries, experts endorsed the applica-
tion of the Neuropathic Pain Special Interest Group (NeuPSIG)
of the International Association for the Study of Pain (IASP)
guidelines for pharmacological treatment [8]. However, no
consensus was achieved regarding the use of corticosteroids,
vitamin B, opioids, or ablative surgical procedures. The up-
dated NeuPSIG guidelines continue to recommend tricyclic
antidepressants (TCAs), serotonin-norepinephrine reuptake in-
hibitors (SNRIs), and gabapentinoids as first-line pharma-
cotherapies [9]. Topical agents such as capsaicin and lidocaine
(in patch or cream formulations) are suggested as second-line
options, while botulinum toxin type A and opioids are re-
served as third-line interventions. These recommendations are
broadly directed at patients with neuropathic pain, as no PTNP-
specific data are currently available to inform tailored treat-
ment strategies or individualized therapeutic decision-making.
Basically, the current consensus is based on the assumption
that PTNP represents a form of peripheral neuropathic pain
resulting from nerve injury, analogous to neuropathic pain
occurring in other regions of the body. This assumption
would suggest that existing treatment guidelines for peripheral
neuropathic pain should also apply to PTNP [9]. However,
the implementation of these general guidelines in the orofacial
region may prove challenging in clinical practice. Anatomical,
functional, and sensory particularities of the trigeminal sys-
tem, as well as differences in pain mechanisms and treatment
responses, may limit the direct transferability of such recom-
mendations [4]. Also, the need for close collaboration across
health care disciplines regarding patients with trigeminal nerve
injuries may, at least in some countries, involve additional
complexities in the diagnostic and management process due to
involvement of both private dental practices and public dental

TABLE 1. Diagnostic criteria for post-traumatic trigeminal neuropathic pain and probable post-traumatic trigeminal
neuropathic pain according to International Classification of Orofacial Pain, 1st edition [1].

Criterion Description

Post-traumatic trigeminal neuropathic pain

Both of the following:

Onset within 6 months after the injury

mo N - wop

Probable post-traumatic trigeminal neuropathic pain

Pain, in a neuroanatomically plausible area within the distribution(s) of one or both trigeminal nerve(s), persisting or
recurring for >3 months and fulfilling criteria C and D

history of a mechanical, thermal, radiation or chemical injury to the peripheral trigeminal nerve(s)

diagnostic test confirmation of a lesion of the peripheral trigeminal nerve(s) explaining the pain

Associated with somatosensory symptoms and/or signs in the same neuroanatomically plausible distribution
Not better accounted for by another ICOP or ICHD-3 diagnosis

A. Pain fulfilling all but criterion B2 for 4.1.2.3 Post-traumatic trigeminal neuropathic pain

ICOP: International Classification of Orofacial Pain; ICHD-3: International Classification of Headache Disorders, 3rd edition.
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and medical health institutions, for example.

The paucity of high-quality, PTNP-specific evidence, cou-
pled with the generalized nature of current treatment guide-
lines, poses significant challenges in clinical decision-making,
particularly for less experienced practitioners. Hence, it is
particularly beneficial to understand how experienced experts
make decisions in everyday clinical practice [10]. In particular,
the information on the criteria that are considered and influence
decisions may not be well reflected in clinical trials with a
strictly selected study population. For the acquisition and
quantification of this type of information, the Objective Con-
sensus Method has previously been shown to be appropriate
[11]. In this approach, participating experts are asked a well-
defined clinical question, such as treatment recommendations
or patient selection for a specific therapeutic modality. The
responses are translated into decision trees. An algorithm then
compares all decision trees according to the applied criteria
and recommendations, quantifies the level of agreement, and
generates a composite decision tree that represents the shared
decision-making process. The Objective Consensus Method
has been applied predominantly in the fields of oncology and
radiotherapy, where it has proven suitable for capturing com-
plex clinical decision-making processes [12, 13].

Objective: The present study aimed to quantitatively char-
acterize clinical decision-making practices in the selection of
first-line treatment for patients meeting the diagnostic criteria
for PTNP as defined by the International Classification of
Orofacial Pain [1]. To this end, orofacial pain specialists
actively managing PTNP at dedicated secondary and tertiary
care centers were surveyed, and treatment approaches were
synthesized using the Objective Consensus Method.

2. Materials and methods

To minimize geographical bias and ensure representation
across disciplines, experts from multiple countries were
invited to participate. Based on experience from previous
studies using the Objective Consensus Method, a target
sample size of 10-25 experts was considered appropriate [11].
The inclusion criteria for expert panel participation were:
(1) authorship or substantial contribution to recent PTNP
guidelines and classifications, (2) an established research
record in the field of PTNP, and (3) representation within a
geographically diverse panel. Experts who did not fulfill these
criteria were excluded from participation. The recruitment
process took place between February and August 2024.
Experts who did not respond to the initial invitation were
contacted with up to two follow-up emails at two-month
intervals.

Initially, 19 orofacial pain experts were invited to partic-
ipate, of whom 13 responded and provided details regard-
ing their clinical decision-making process. The participants
were from the following countries: Belgium, Brazil, Canada,
Denmark, 2 from Germany, Japan, Sweden, Switzerland, 2
from United Kingdom and 2 from United States of Amer-
ica. There were 5 general dentists working in specialized
orofacial pain centers, 3 oral surgeons, 2 oral medicine spe-
cialists, 2 neurologists and 1 endodontist. Five experts had
received orofacial pain (OFP) training, and a further three

had received formal training in pain and headache medicine,
defined as completion of an accredited postgraduate specialty
program or fellowship (typically >2 years). However, in
many countries, OFP is not a formally recognized specialty,
and dedicated postgraduate specialty training programs are
therefore not available. Participants from these countries,
including the general dentists practicing within specialized
orofacial pain centers, had acquired their expertise through
supervised clinical experience within these centers rather than
through formal specialty training; the exact duration of this
training was not systematically recorded for each participant.
Participating experts had on average 22.1 years of experience
in the management of PTNP (standard deviation (SD) = 8.74,
95% confidence interval (CI) (16.80, 27.36), range 5—40) and
were currently seeing 7 (SD + 6) new PTNP patients a month.

Each expert was contacted by AZW and AL individually via
email with the following question: “Please describe your first-
line management strategy for patients diagnosed with post-
traumatic trigeminal neuropathic pain. Please describe all
treatment options you consider and factors (patient and non-
patient related) that you feel are relevant in your decision-
making process. This should reflect your standard clinical
practice (e.g., outside of a clinical trial)”. Hence the proposed
regimens reflect participants’ practical experience.

The participants were allowed to answer in any format they
found most convenient (e.g., free-text, Microsoft PowerPoint
diagram or hand-drawing). The initial expert inputs were
systematically evaluated to identify duplications, ambiguities,
or incomplete responses (by AL, AZW and PMP). Similar
criteria as well as treatment choices were grouped into com-
prehensive categories to simplify their usage and enable cross-
comparability. An iterative, one-on-one process was then
conducted with each expert to finalize their individual decision
trees, as previously described [11]. These finalized trees
were anonymized and analyzed to identify areas of agreement
or disagreement, following the Objective Consensus Method,
which involves a quantitative comparison of treatment choices
from each expert across all possible parameter combinations
[11]. Data were processed and analyzed using the proprietary
software “Dodes” (v2.0, Objectify, Bratislava, Slovakia). Ad-
ditional analyses were performed using custom scripts in R (R
Core Team. R: A Language and Environment for Statistical
Computing. Vienna, Austria: R Foundation for Statistical
Computing; 2026) and GNU Emacs (Version 30.2. GNU
Project; 2025). Fig. | (Ref. [11]) illustrates the workflow of
the objective consensus methodology.

Since patient preferences should always be taken into ac-
count, criteria related to individual preferences were not ex-
plicitly depicted in the decision trees, in order to maintain
clarity and usability. Similarly, criteria involving contraindi-
cations to specific pharmacological treatments were excluded
from the analysis for the sake of readability. As such, the
resulting algorithms are intended to guide treatment decisions
for a generally healthy patient population that is willing to
adhere to the proposed therapy.
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FIGURE 1. Workflow of the objective consensus method [11]. Expert responses describing first-line PTNP management

were transformed into validated individual decision trees.

Similar decision criteria and treatment choices were harmonized

into common categories. The objective consensus algorithm compared all parameter combinations across experts, quantified
agreement, and generated the consolidated decision tree used for analysis. PTNP: Post-traumatic trigeminal neuropathic pain.

3. Results

Eventually 13 categories of decision criteria were included:
Indication for nerve repair surgery based on Magnetic Reso-
nance Neurography (MRN) (Grading I1I-V) [14] and/or ra-
diographic evidence of structural abnormalities affecting the
nerve (Imaging: yes/no), response to anesthetic block (Block:
yes/no), dominant pain quality (Quality: burning/dull/electric
shock-like/mixed), pain duration (Duration: 3—6 months/>6
months), cause of nerve injury (Cause: bone fracture/dental
intervention/mandibular third molar (M3M) surgery), location
of pain (Location: intraoral/extraoral), localization of intrao-
ral PTNP near tooth socket or in attached gingiva (Gingiva:
yes/no), patient coping well with the pain (Coping: yes/no),
size of the painful area (Size: <3 cm?/>3 cm?), pain super-
ficial in the oral mucosa or facial skin (Superficial: yes/no),
pain modulation indicators (Modulation: low/high), pain in-
tensity (Intensity: numeric rating scale (NRS) 0-6/NRS 7-
10), qualitative (chair-side/bed-side) sensory testing (QualST:
mechanical hyperesthesia/thermal hyperesthesia/sensory loss
with pain). Table 2 presents information on how the initially
named decision criteria were grouped into categories.

The most frequently applied decision criterion was the pres-
ence of structural abnormalities affecting the nerve, as visual-
ized via MRN and/or other radiological evidence. This crite-
rion was considered relevant for therapeutic decision-making
by 7 out of 13 experts (Table 3).

Four experts included the response to a diagnostic anesthetic
block in their clinical reasoning. Three experts differentiated
between various pain qualities (burning, dull, electric shock-
like, or mixed). Each of the following criteria: pain duration,
causative event, anatomical localization, and coping strategies

was considered relevant for treatment selection by only 2 of the
13 experts. Notably, factors such as the size of the painful area,
indicators of pain modulation, pain intensity, or localization
within the attached gingiva were each taken into account by
only one expert.

Four experts indicated the same treatment irrespective of
clinical criteria, provided the patient was generally healthy
and expressed no specific treatment preferences (which was
a prerequisite for inclusion in this study; see Methods sec-
tion). In contrast, the most complex decision-making model
included six distinct criteria, resulting in 14 different clinical
scenarios. Furthermore, it was unanimously agreed by the
participating experts that all patients with PTNP should receive
comprehensive education regarding their condition and be of-
fered psychological support when desired, regardless of any
other accompanying therapies. These two components were
considered essential elements of first-line management. Since
the decision to offer education and psychological support did
not vary based on the criteria choice, these aspects were not
included in the final decision tree to improve its readability.

The 13 participating experts initially proposed 22 distinct
first-line treatment options for PTNP patients, depending on
specific combinations of clinical criteria. These treatment op-
tions were subsequently categorized into 13 groups, as shown
in Table 4. Supplementary material 1 provides a comprehen-
sive overview of all validated decision trees.

Table 5 illustrates the variability of first-line treatment
choices among participating experts. Seven experts proposed
topical treatment for specific clinical presentations, while
one additional expert preferred a combination of topical and
systemic therapy. Notably, seven different topical agents were
considered first-line treatment options.
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TABLE 2. Categorization of the decision criteria initially named by the participants and the possible answers based on
all the named options.

Dode (diagnostic node =

. Shortname Initially named criteria Possible answers for the dode
summary criterion)

Neurographic: MRN Grading IT1-V,

L radiographic: radiographic evidence of S
Imaging: Indication for structural abnormalities affecting the Yes/no (“yes” defined by at least

nerve surgery based on nerve one of the following parameters:
neurographic MRI ) o neurography: MRN Grading II1I-V;
(Grading ITI-V) and/or Imaging ) Radiographic eYldence of damage to radiography: radiographic
radiographic evidence of lingual plate, retained tooth fragments or evidence of structural
structural abnormalities damages IDC or MRN structural abnormalities affecting the nerve;
affecting the nerve abnormalities affecting the nerve (MRC intraoperative/clinical evidence)
scale S0-S3)
MRN Grade (MRN Grade ITI-V/I —1I)
Macroscopic nerve damage
Eligible surgical nerve repair (yes/no)
Clinical signs of inflammation

Anesthetic blockade with pain reduction

Response to anesthetic Block (> than 50%) Yes/no

block ] )
Anesthetic block reduces pain
Burning pain i i i i
Dominant pain quality Quality ) ) u. gp ) ) Burning p i /dull.p aln./electrlc
Pain quality (continuous pain/short-lasting shock-like pain/mixed

episodic pain +/— continuous pain)

) i i Injury <6 months (yes/no)
Pain duration Duration . ) 3—-6 mon/>6 mon
Pain duration longer than 6 months
Cause of injury (bony fracture/dental

- Bony fracture/dental
Cause of nerve injury Cause treatment) y

o ) intervention/M3M surgery
Cause of injury (LA, orthognathic,

trauma, implant or endo/M3M surgery)

Location of Pain (extraoral pain/intraoral

Location of pain Location . Extraoral/intraoral
pain)

Localization of intraoral Localization near tooth structure and not
PTNP near tooth socket or Gingiva near any vital structure Yes/no
in attached gingiva Pain located in attached gingival area
Patient coping well with . Psychosocial burden (low/high)

. Coping ) ) Yes/no
the pain Coping Patient
Size of the painful area Size Small neuropathic area <3 cm? <3 cm?/>3 cm?
Pain superficial in the oral ) Superficial pain (oral mucosa, facial skin)

. . Superficial ] ) ) Yes/no
mucosa or facial skin superficial pain (located in
mucosa/soft-tissue)

Pain modulation indicators . CPM or EIH (conditioned pain .
(CPM or EIH) Modulation modulation) Low/high

Pain intensity (Numeric Pain intensity (mild-moderate (NRS

. I i . ! Mild- .
Rating Scale (NRS)) mensity 0-6)/intense pain (NRS 7-10)) ild-moderate/intense
Qualitative sensory testing (sensory loss . . .
I . (+ pain)/mechanical hyperesthesia/thermal ~ Sensory loss with pain/mechanical
Qualitative sensory testing QualST hyperesthesia) hyperesthesia/thermal
hyperesthesia

Mechanical hyperesthesia (yes/no)

MRI: magnetic resonance imaging, MRN: magnetic resonance neurography, IDC: inferior dental canal; MRC: Medical Research
Council sensory grading scale; M3M: mandibular third molar; LA: local anesthesia;, CPM: conditioned pain modulation; EIH:
exercise-induced hypoalgesia; NRS: numeric rating scale; PTNP: Post-traumatic trigeminal neuropathic pain.
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TABLE 3. Clinical criteria among participating experts (A-M), with the number and percentage of experts endorsing
each criterion (n, %).

Criteria (response options) Experts
A B C D E F G H I J] K L M n %

Imaging (YES/NO) \ NN AN V \ 7 53.8%
Block (YES/NO) \ v V 4 30.8%
No criteria \ \ \ \ 4 30.8%
Quality (burning/dull/electric/mix) \ \ \ 3 23.1%
QualST (mech_hyper/therm_hyper/sens_loss) v V 3 23.1%
Duration (3—6 mon/>6 mon) V 2 15.4%
Cause (fracture/dental intervention/M3M) SR 2 15.4%
Location (intraoral/extraoral) \ \ 2 15.4%
Coping (YES/NO) VoA 2 15.4%
Superficial (YES/NO) \ \ 2 15.4%
Gingiva (YES/NO) V 1 7.7%
Size (<3 cm?/>3 cm?) \ 1 7.7%
Modulation (LOW/HIGH) \ 1 7.7%
Intensity (0-6/7—10) \ 1 7.7%

\/: criterion reported by the expert; blank: criterion not reported. Imaging: Indication for nerve repair surgery based on
Magnetic Resonance Neurography (MRN) (Grading III-V) and/or radiographic evidence of structural abnormalities affecting
the nerve; Block: response to anesthetic block; No criteria: the same treatment was indicated irrespective of clinical criteria;
Quality: dominant pain quality;, QualST: qualitative sensory testing (mechanical hyperesthesia/thermal hyperesthesia/sensory
loss with pain); Duration: pain duration;, Cause: cause of nerve injury (M3M: mandibular third molar surgery); Location:
location of pain; Coping: patient coping well with the pain, Superficial: pain superficial in the oral mucosa or facial skin;
Gingiva: localization of intraoral post-traumatic trigeminal neuropathic pain near tooth socket or in attached gingiva; Size: size

of the painful area; Modulation: pain modulation indicators; Intensity: pain intensity in Numeric Rating Scale.

TABLE 4. Categorization of the initially named therapeutic modalities.

Treatment category Shortname Included therapies
Ser9t9n1n—Norep1nephr1ne Reuptake SNRI Duloxetine
Inhibitors
Sodium channel blockers Na-Bl Carbamazep.l ne
Oxcarbazepine
L . Pregabalin
Gabapentinoids «26-Lig Gabapentin
. . . Anmitriptyline
Tricyclic Antidepressant TCA Nortriptyline
. . . Gabapentin + Duloxetine
Combination of systemic medication SM COMB Gabapentin + Amitriptyline
Systemic treatment physician’s choice SM (p) Systemic treatment physician’s choice
Lidocaine (topical, Patch/i.o./splint)
Capsaicin topical
Topical medication TOP Benzocaine Gel 20%
Amitriptyline-Ketamine topical (with/without splint)
Topical treatment with Gabapentin + Duloxetine +
NSAID with (neuro)stent
Capsaicin-lidocaine (topical) + Nortriptyline =~ TCA+ Caps/Lid TOP Capsaicin-lidocaine (topical) + Nortriptyline
Amitriptyline-Carbamazepine-Lidocaine TCA+ Amitriptyline-Carbamazepine-Lidocaine (topical) +
(topical) + Nortriptyline TCA/Na-Bl/Lid TOP Nortriptyline
Iniecti INT Botulinum toxin injection
njection Corticosteroid injection
Gabapentinoid + Botulinum toxin injection «28-Lig + BTX Pregabalin + Botulinum toxin injection
Surgical/endodontic intervention SURG Surgical/endodontic intervention corresponding to the
causal event
Education EDU Education only

SNRI: serotonin-norepinephrine reuptake inhibitors;, Na-Bl: sodium channel blockers; a26-Lig: 26 ligands (gabapentinoids),
TCA: tricyclic antidepressants;, SM COMB: combination of systemic medication; SM (p): systemic treatment, physician's choice;
TOP: topical medication; Caps/Lid: capsaicin/lidocaine; INJ: injection; BTX: botulinum toxin; SURG: surgical/endodontic
intervention; EDU.: education; NSAID: non-steroidal anti-inflammatory drug, i.o.: intraoral.
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TABLE 5. Treatment options among participating experts (A-M), with the number and percentage of experts
endorsing each treatment (n, %).

Treatments Experts
A B C D E F G H I J K L M n %

TOP V Y V S A 53.8%
SURG \ N \ \ 7 53.8%
a28-Lig \ \ NN A 5 38.5%
TCA \ \ NN N 5 38.5%
Na-BI \ \ 2 15.4%
SM COMB \ \ 2 15.4%
SM (p) V \ 2 15.4%
INJ \ \ 2 15.4%
EDU N oA 2 15.4%
SNRI \ 1 7.7%
TCA + Caps/Lid TOP \ 1 7.7%
TCA + TCA/Na-BI/Lid TOP v 1 7.7%
a28-Lig + BTX \ 1 7.7%

V/: treatment proposed by the expert; blank: treatment not proposed. TOP: Topical medication; SURG: Surgical/endodontic
intervention corresponding to the causal event; a20-Lig: Gabapentinoids;, TCA: Tricyclic antidepressant; Na-Bl: Sodium channel
blockers;, SM COMB: Combination of systemic medication;, SM (p): Systemic treatment physicians choice; INJ: Injection;
EDU: Education; SNRI: Serotonin-Norepinephrine Reuptake Inhibitors; TCA+ Caps/Lid TOP: Capsaicin-lidocaine (topical) +
Nortriptyline; TCA+ TCA/Na-Bl/Lid TOP: Amitriptyline-Carbamazepine-Lidocaine (topical) + Nortriptyline; a26-Lig + BTX:

Gabapentinoid + botulinum toxin injection.

Furthermore, seven experts, all of whom considered radio-
logical evidence of nerve injury, recommended surgical and/or
endodontic intervention for selected cases. Two experts who
incorporated coping ability into their decision-making process
endorsed patient education alone for individuals with high
coping capacity.

Fig. 2 presents the consolidated decision tree based on input
from all participating experts. A comparison of all submit-
ted decision-making strategies resulted in 35 distinct clinical
scenarios. Limited agreement (54%) was observed in only six
out of the 35 scenarios. For all other combinations of clinical
criteria, no agreement was reached among the participants.
Supplementary Fig. 1 in the Supplementary material shows
the original mutual decision tree before redundant branches
were removed.

Topical treatment was preferred by the slight majority of
the participants for patients without radiological evidence of
nerve injury, presenting with electric shock-like pain quality,
thermal and/or mechanical hyperesthesia, mild to moderate
pain intensity (NRS 0-6), pain localized superficially in the
attached gingiva over an area larger than 3 cm?, and low coping
ability or high psychosocial burden, regardless of the causative
event or pain duration.

Conversely, a slight majority of experts chose surgical in-
tervention for patients with PTNP following mandibular third
molar surgery, lasting between 3—6 months, characterized by
burning, dull, electric shock-like, or mixed pain qualities, with
radiological evidence of nerve injury and a positive response
to diagnostic anesthetic block.

To illustrate the clinical application of the objective consen-

sus analysis, two exemplary clinical scenarios, described by
combinations of predefined criteria, are presented as examples
of the 35 scenarios generated from the consolidated decision
tree. These scenarios reflect the output of the Objective Con-
sensus Method and were not presented to the experts during
the evaluation process. In scenario 1, no majority was reached,
while seven different treatments were considered depending on
the consulted expert (Fig. 3A). Scenario 2 is an example of a
case, in which a weak majority was established, with seven out
of 13 experts indicating a surgical intervention (Fig. 3B). Still,
the remaining six experts suggested five different therapeutic
approaches.

4. Discussion

This is the first report comparing decision-making processes
for first-line treatment in PTNP patients using the Objective
Consensus Method [11]. We performed a survey among thir-
teen orofacial pain experts actively managing PTNP patients
at dedicated secondary and tertiary care centers. The analysis
revealed a considerable heterogeneity in the criteria considered
relevant as well as in the therapeutic preferences. After the ini-
tially named criteria and therapeutic choices were grouped into
more general categories, thirty-five clinical scenarios emerged.
Limited agreement (54%) was observed in only 6 out of the 35
scenarios. It is important to emphasize that the raw material
underlying this analysis remains expert opinion: no patient-
level outcomes were measured, and none of the resulting
recommendations were validated against clinical endpoints.
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FIGURE 2. Consolidated decision tree based on input from all participating experts. PTNP: Post-Traumatic Trigeminal Neuropathic Pain as defined by ICOP 2020 diagnostic
criteria; Cause: cause of nerve injury (M3M: mandibular third molar surgery; dent int: dental intervention); Duration: pain duration (3—6 M: 3—6 months; 6+ M: >6 months); Quality:
dominant pain quality; Imaging: Indication for nerve repair surgery based on Magnetic Resonance Neurography (MRN) (Grading I1I-V) and/or radiographic evidence of structural
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corresponding to the causal event; Topical: Topical medication. No majority: none of the treatment options was chosen by more than 50% of the experts; percentages indicate the
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Scenario 1

What should we recommend to a
patient suffering from PTNP following a
bony fracture showing no radiological
evidence of nerve injury? Pain duration
is 3-6 months. The patient reports a
mixed-quality, deeply located pain, a
high pain intensity in a large extraoral
area and low level of coping. Diagnostic
tests show mechanical hyperesthesia, no
pain relief after anesthetic block and low
pain modulation.

Scenario 2

What should we recommend to a well-
coping patient presenting with PTNP
lasting for the past 3-6 months? The pain
occurred following mandibular third
molar surgery, has a burning quality and
a low to moderate intensity. A small

painful area is located intraorally, &

superficially in the attached gingiva. The
diagnostic tests confirm a thermal
hyperesthesia, pain relief following an
anesthetic block and high pain
modulation as well as radiological
evidence of nerve injury.
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FIGURE 3. Exemplary clinical scenarios derived from the objective consensus analysis. (A) In scenario 1, no majority
was reached. (B) In scenario 2, seven of 13 experts indicated surgical intervention. PTNP: Post-traumatic trigeminal neuropathic

pain.

The Objective Consensus Method structures expert heuristics
with greater transparency and reproducibility than a narrative
survey but does not by itself constitute evidence that these
choices are effective. The findings should therefore be read as
amap of current expert reasoning and practice variation, rather
than evidence-based guidance on which management strategy
produces superior outcomes.

One possible explanation for the considerable variability in
treatment choices is that the recently refined and more specific
diagnostic criteria have expanded the patient population, in-
corporating individuals who were previously diagnosed with
atypical odontalgia or atypical facial pain. Earlier clinical
studies indicated that so-called “atypical facial pain” consti-
tuted a heterogeneous entity and that a neuropathic component
could not be excluded without detailed neurophysiological
and quantitative sensory testing [15, 16]. Consequently, the
transferability of findings from earlier studies to the current
PTNP population may be limited. Future studies focusing on
more homogeneous patient populations, identified by the same
and universally accepted criteria, are expected to generate the
evidence necessary for the development of robust treatment
guidelines. A further reason for the low level of consensus
may be that experts from different disciplines do not evaluate
the same patient populations. For example, referrals from
dentists to neurologists or vice versa may introduce a selection
bias, as these patients might present with a substantial psy-

chosocial burden or distinct features of neuropathic pain. We
consider this referral-driven difference in patient populations a
substantial, rather than incidental, contributor to the observed
heterogeneity. Surgical clinicians are more likely to see pa-
tients already triaged as having a structural, correctable lesion,
whereas those in medical or neurology-based pain clinics more
often see patients in whom surgical causes have been excluded
or surgical management has failed. Over time, this differential
exposure likely shapes not only the types of patients each spe-
cialist sees but also their treatment philosophies and thresholds
for invasive versus conservative management, independent of
underlying patient pathology—a self-reinforcing pattern that
may explain part of the observed discordance and warrants
consideration when interpreting cross-center variability.

Topical treatment was favored in selected patients without
imaging evidence of injury and with superficial, localized
pain. However, current evidence is insufficient to establish
topical therapy as adequate monotherapy in all patients. A
comprehensive review of intra-oral topical agents found pre-
liminary support for efficacy but concluded the evidence—
largely case reports and expert opinion—is too weak to confirm
topical monotherapy as universally adequate, positioning it
instead as an adjunct [17]. Consistent with this, a large ret-
rospective PTNP cohort found that combined pharmacologic,
physical, and surgical approaches were associated with better
outcomes than any single modality, including topical treatment
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alone [18]. Notably, the literature particularly supports top-
ical agents for pain that is regional, superficial, and chronic,
mirroring our own findings that topical treatment was favored
in patients with superficial, localized presentations [19, 20].
Since our study specifically addressed first-line management,
and given their favorable side-effect profile, topical agents
remain a reasonable initial option in appropriately selected
patients, with additional measures added later in the treatment
course if the response proves insufficient.

A slight majority of experts chose surgical intervention for
selected patients after mandibular third molar surgery with
imaging evidence of nerve injury and a positive diagnostic
block. Surgical interventions for PTNP have been contro-
versially discussed in the literature, with several small, retro-
spective series reporting symptomatic improvement, particu-
larly with earlier intervention [21-23] and direct nerve repair
over grafting for larger defects [24]. However, “surgery”
does not denote a single procedure but a heterogeneous group
of interventions—from decompression and neurolysis to neu-
roma resection, microsurgical repair, or grafting—and the
appropriate approach depends critically on the type and sever-
ity of the underlying nerve injury. As this evidence is ex-
clusively retrospective and uncontrolled, it should be con-
sidered hypothesis-generating rather than definitive, and the
indication for surgical intervention in selected cases must be
made with great caution, in accordance with the Hippocratic
principle of “primum non nocere”. Neurosurgical procedures
such as surgical nerve repair, surgical evaluation, removal
of a causative lesion or foreign body including endodontic
material should not be interpreted as interchangeable with
invasive dental procedures such as endodontic treatment or
tooth extractions, that bear the risk of further iatrogenic nerve
damage and worsening the pain [8, 25]. Thorough patient
education is crucial in this context.

Nevertheless, regardless of whether management is topi-
cal or surgical, evidence on longer-term outcomes specific
to PTNP remains limited: a recent retrospective study fo-
cusing on prognostic factors and symptom evolution could
not identify unequivocal associations between treatment or its
absence and the persistence of neurosensory disturbances or
final quality of life [26].

For methodological reasons, we focused on the decision-
making process in patients without comorbidities, who were
willing to accept any recommended therapy. In clinical prac-
tice, however, this idealized scenario is rarely observed. Pa-
tients with orofacial pain often present with multiple somatic
and mental comorbidities, which can significantly influence
therapeutic decisions [27, 28].

It has previously been shown that PTNP itself is associated
with substantial patient burden and reduced quality of life [29—
31]. Therefore, it was unanimously agreed by all participating
experts that patients presenting with PTNP should be offered
professional psychological support as a part of a multimodal
approach, irrespective of the chosen somatically oriented man-
agement. Regarding the pharmacological treatment, certain
analgesic or adjuvant medications may offer additional benefi-
cial effects, such as improvement of sleep quality with tricyclic
antidepressants or mood-enhancing and anxiolytic effects with
duloxetine [32-35]. Conversely, potential adverse effects,
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including weight gain or xerostomia associated with tricyclic
antidepressants, may limit their use in certain patients [36, 37].

A recently published meta-analysis on pharmacological
therapies and non-invasive neuromodulation for neuropathic
pain by the NeuPSIG of IASP reports strong recommendations
for tricyclic antidepressants (TCAs), «20-ligands, and
serotonin—norepinephrine reuptake inhibitors (SNRIs) as
first-line treatments [9]. Topical agents, including capsaicin
8% patches, capsaicin cream, and lidocaine 5% plasters,
received weak recommendations as second-line options, while
botulinum toxin, repetitive transcranial magnetic stimulation,
and opioids were weakly recommended as third-line therapies
[9]. However, several factors may limit the generalizability
of these recommendations to neuropathic pain affecting the
trigeminal region.

In addition to patient- and disease-related factors, multi-
ple experts highlighted health-system limitations that interfere
with clinical decision-making. In some countries, dentists
are restricted in prescribing systemically active drugs, such
as anti-epileptics or antidepressants, requiring orofacial pain
specialists to collaborate closely with general practitioners or
other specialists, including psychiatrists and neurologists, to
manage pain effectively. Therapeutic choices may also be
constrained by insurance coverage, which can severely limit
the available treatment options.

The anatomical location of pain within the facial and oral
regions presents both unique opportunities and specific chal-
lenges for topical drug administration. On one hand, dental ap-
pliances allow for targeted delivery of topical medications. On
the other hand, pain may present intraorally, extraorally, or as a
combination of both, necessitating a patient-centered and flexi-
ble therapeutic approach involving collaboration between den-
tists and medical doctors. Across participating experts, various
combinations of topical agents in gel or cream formulations are
currently employed, including ketamine—amitriptyline combi-
nation, lidocaine, capsaicin, and other agents.

Current PTNP criteria exclude cases with early pain onset,
i.e., prior to three months after the nerve injury as well as late
cases developing pain later than 6 months after the causative
event, which may be the case especially after radiation and/or
chemotherapy [1]. Consequently, the management of these pa-
tients was not addressed in this study. Nevertheless, early diag-
nosis and timely intervention are critical to prevent pain chroni-
fication and its associated biopsychosocial consequences [38—
40]. Several participating experts emphasized that, particularly
in early-diagnosed nerve injury cases, surgical or endodontic
(re-)treatment may lead to favorable outcomes. This is sup-
ported by existing evidence: a systematic review found that in
cases of severe nerve injury, microsurgical neural repair should
be performed within 3 months of injury occurrence to optimize
outcomes [24]. Similarly, a retrospective cohort study reported
that early surgical intervention is associated with substantially
better prognosis, with more than 60% of patients being pain-
free at 6 months when time to surgery was two hundred days
or less [41].

Similarly, in a recently published Delphi study, participants
agreed that early intervention may help prevent central sen-
sitization and pain chronification [8]. Moreover, according
to 75% of the experts participating in the above-mentioned
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Delphi study, the most relevant factors influencing clinical
decision-making included time since symptom onset, sensory
profile, level of impairment, imaging findings, and psycho-
logical impact. Hence, the potential impact of the diagnostic
criteria themselves on management strategies warrants con-
sideration. Expanding the criteria to encompass both early
and late presentations would facilitate inclusion of these cases
and should be considered in future classification frameworks.
Furthermore, several participants in this study argued that
subdividing the PTNP diagnosis into distinct subcategories
could enhance diagnostic precision and enable more targeted
treatment recommendations. In particular, several participat-
ing experts raised the possibility of subdividing cases into acute
versus chronic, or early versus late, based on the timing of
diagnosis. Another suggestion focused on the mechanism of
the causative event. Furthermore, a growing body of literature
suggests that patient phenotyping based on sensory profile
could contribute to better treatment outcomes [42—44].

Our study has limitations. The adaptation of decision trees to
represent a wide range of decision-making processes requires
simplification, potentially overlooking nuances in some of
the clinical strategies. For example, evidence from various
imaging modalities was pooled into the same category as
intraoperative evidence of nerve damage; subdividing this
category, however, did not change the final mutual decision
tree. Similarly, “surgical/endodontic intervention” category
includes interventions that may differ substantially in indica-
tion, timing, and clinical risk. This aspect should be interpreted
with caution.

The limited sample size does not allow for a statistical
comparison of the decision-making processes between experts’
subgroups e.g., based on their speciality. It may be hypoth-
esised that surgeons and endodontists were more inclined to-
wards surgical management of certain cases. This is a research
question worth investigating in the future applying a different
study design. Furthermore, the process of participant selection
and the final group size achieved may be considered debatable.
While our findings reflect the input of an experienced, interna-
tionally representative group of experts, we cannot rule out that
a larger or differently composed cohort might have yielded a
different degree of consensus.

Given the status quo for the decision-making process for
PTNP management, we believe that the present study offers
a valuable overview of the current approaches employed in
selected specialized secondary and tertiary care centers world-
wide and provides a solid foundation for the future develop-
ment of guidelines. Only by thoroughly understanding the
present situation and accounting for region-specific healthcare
conditions can guidelines specific for PTNP be formulated that
are both practical and widely accepted.

5. Conclusions

The Objective Consensus Method proved suitable for the quan-
titative assessment of clinical decision-making processes in
patients with PTNP. Comparison of all submitted strategies
resulted in the identification of 35 distinct clinical scenar-
ios. Limited agreement was observed in only six of these
35 scenarios. The substantial heterogeneity in therapeutic ap-

proaches may contribute to patient confusion and uncertainty,
particularly when patients consult multiple specialists or seek
second opinions. Future clinical guidelines should incorporate
criteria specific to PTNP to facilitate their routine application
in everyday clinical practice.
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