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Abstract 

Background  Persistent idiopathic facial pain (PIFP) can be challenging, both in its diagnosis, which appears to be 
purely exclusionary, and in its treatment, which currently lacks a gold standard. Amitriptyline is considered a first-line 
therapy, although not always effective. Recent insights into the role of dopamine in facial pain suggest that a novel 
therapeutic approach could target the dopamine system.

Methods  This study aimed to retrospectively evaluate the efficacy of treatment with amitriptyline–perphena-
zine association in patients with severe PIFP. Thirty-one patients were given a regimen dose of amitriptyline–per-
phenazine at dosages ranging between 10/2 and 20/4 mg and were then retrospectively analyzed. We evaluated 
the following outcomes, referred to the last week prior to follow-up visits: NRS score for pain intensity (minimum, 
maximum, and average), the number of attacks, and SF-36 questionnaire for quality of life. Comparisons were made 
between pre- and post-treatment.

Results  Thirty-one patients over 35 were screened. At baseline, average NRS was 5 ± 0.93 (CI 95%: 4.6–5.3), 
and the median number of breakthrough episodes over last week was 5 ± 1.57 (CI 95%: 4–6) with a maximum 
NRS = 9 ± 0.89 (CI 95%: 8–9). After treatment, average NRS was 4.1 ± 0.93 (CI 95%: 3.8–4.5; p < 0.001), maximum NRS 
was 6.1 ± 1.60 (CI 95%: 5.5–6.6), and the median number of attacks was 4 ± 0.99 (IC 95%: 3–4) (p < 0.001). Regarding 
SF-36 questionnaire, the most improved parameters were quality of life related to pain (25.89 ± 12.48 vs 31.19 ± 13.44; 
p < 0.001) and physical function (69.56 ± 17.84 vs 84.17 ± 20.99; p < 0.001).

Conclusion  Despite limitations, the pain scores, the frequency of the attacks, and quality of life were found to be 
significantly improved after treatment. Although results are not broad based given the small sample size, the com-
bination of amitriptyline and perphenazine may be an effective and well-tolerated treatment in patients with PIFP. It 
is abundantly clear that dopaminergic pathways play a key role in pain modulation, yet the underlying mechanisms 
have not been fully understood, requiring further investigation.
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Introduction
Atypical facial pain (AFP) was first described by Fra-
zier and Russel [1] in 1924 as a condition distinct from, 
yet related to, trigeminal neuralgia and migraine, and it 
remained a recognized term in clinical practice for many 
years.

The third and latest edition of the International Clas-
sification of Headache Disorders (ICHD-3) by the 
International Headache Society (IHS) provided a new 
terminology for AFP, i.e., persistent idiopathic facial pain 
(PIFP). PIFP is described as a “persistent facial and/or 
oral pain, with varying presentations but recurring daily 
for more than 2 h/day over more than 3 months, in the 
absence of clinical neurological deficit.” [2].

PIFP is typically poorly localized, dull, and nagging 
in quality, and it does not follow the distribution of a 
peripheral nerve. It usually affects only one side of the 
face, although up to 40% of cases are reported bilaterally 
[3].

A key criterion in PIFP diagnosis is that the pain can-
not be linked to any other medical condition. Hence, it is 
considered a diagnosis of exclusion, and as such, it should 
be differentiated from atypical trigeminal neuralgia, myo-
fascial pain, painful traumatic trigeminal neuropathies, 
and others [4]. Psychiatric comorbidities are also highly 
prevalent in PIFP patients [5]. A feature that often puz-
zles examiners is the inconsistency between the severity 
of pain reported and the patient’s apparently calm out-
ward appearance.

A typical dental cause, i.e., a cavity or abscess, must 
also be excluded. A clinical subset of PIFP is “atypical 
odontalgia” (AO), described as a continuous pain in one 
or more teeth or in a tooth pocket after extraction with-
out dental causes (i.e., phantom tooth pain) [6]. Often, 
the pain is preceded by dental treatments; however, these 
may be unsuccessful attempts to control an orofacial pain 
that had appeared spontaneously [7].

Due to the generic diagnostic criteria and recent 
reclassification of chronic facial pain, the epidemiologi-
cal data are limited and difficult to interpret. According 
to a 2009 study, the annual incidence of PIFP is 4.4 per 
100,000 persons/year [8], and another study estimated 
its prevalence at 0.03% [9]. PIFP is prevalent in women 
with a 3:1 ratio, and the average onset age is 45.5 years 
[10]. An epidemiological study in the UK found chronic 
orofacial pain to be present in 7% of the population, and 
these patients displayed frequent comorbidities, such 
as chronic widespread pain, irritable bowel syndrome, 
chronic fatigue, high levels of anxiety about their health, 
and “reassurance-seeking” behaviors [11].

The pathophysiology of PIFP is still obscure. Some 
authors suggest it may be the result of hyperactivity of 
central neurons triggered by a peripheral nerve lesion. 

On the other hand, the significant prevalence of psycho-
logical comorbidities and the absence of clearly preexist-
ent nerve damage account for primary chronic pain. In 
both cases, antidepressants are considered a first-line 
therapy, as confirmed by a systematic review of literature 
conducted by the Special Interest Group on Neuropathic 
Pain (NeuPSIG) of the IASP in 2015. The NeuPSIG gave a 
strong GRADE recommendation as first-line therapy for 
TCAs, SNRIs, and/or gabapentinoids in neuropathic pain 
[12].

Among antidepressants, amitriptyline has shown sig-
nificant pain relief in patients treated with low doses 
[13] and has been confirmed as the first-line pharmaco-
logical treatment in patients with PIFP [14]. There are 
a few speculations about the mechanisms by which this 
effect may be obtained. It might be effective by inhibiting 
noradrenaline synaptic reuptake in the central nervous 
system, thereby inducing pain relief [15]. Another pos-
sible mechanism is the blocking of voltage-gated sodium 
channels and consequently the modulation of ectopic 
firing of neurons [16]. Indeed, amitriptyline is often rec-
ommended as an adjuvant treatment in several chronic 
primary pain states (i.e., fibromyalgia) [17]. New acquisi-
tions in the central mechanisms underlying chronic pain 
conditions reveal that the dopamine (DA) system may 
play a role. In the past 20 years, many studies have inves-
tigated this topic. Indeed, in patients with fibromyalgia 
syndrome, the production and release of DA were found 
to be reduced in the presynaptic neurons in a positron 
emission tomography study [18]. Similarly, altered DA 
neurotransmission was associated with pain sensitivity 
and the affective states in patients with back pain [19].

Overall, chronic pain states may be associated with low 
dopamine levels in the mesolimbic system. As a matter 
of fact, dopamine is effective in mitigating pain in low 
dopamine states such as Parkinson’s disease and restless 
leg syndrome.

However, the exact role of dopamine and its recep-
tors in the modulation of pain has yet to be described 
in a precise, unequivocal manner. More than one ques-
tions remains as to whether dopamine and D2 receptors 
play an inhibiting or stimulating role in anti-nociception 
pathways.

In this perspective, modulating dopamine transmission 
in central synapsis by blocking D2 receptors, a mecha-
nism usually implied in the treatment of psychosis, may 
help modulating pain [20]. Here, we retrospectively eval-
uate the effects of a fixed-dose association of amitripty-
line–perphenazine (a D2 antagonist) in the case of PIFP.

Perphenazine is a neuroleptic of the phenothiazine 
class of the piperazine type. Its mechanism of action is 
essentially related to the blockage of the D2 dopamine 
receptor and, to a lesser extent, of the D1 dopamine 
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receptor. This drug also has a strong affinity for seroto-
nin 5-HT2 receptors and histamine, while it has a modest 
adrenolytic and anticholinergic activity [21].

As for the treatment of chronic pain states, amitrip-
tyline should be started at a dosage of 10 to 25  mg/day 
and increased by 10 to 25 mg/week to the maximum sug-
gested (75 mg) or tolerated dosage [22]. To minimize the 
risk of adverse events in the elderly, amitriptyline should 
be started at a low dosage (10 mg/day) and titrated grad-
ually in 10-mg increments.

Given these premises, the primary objective of the 
study was to assess the effects of a fixed dose of amitrip-
tyline/perphenazine combination to reduce pain scores 
and frequency of attacks.

Methods
Study design
This is a retrospective observational study of outpatients 
diagnosed with PIFP who were referred to the Pain Unit 
of ICS Maugeri in Pavia and were treated with a fixed-
dose combination of amitriptyline and perphenazine. 
Data were retrieved from outpatient electronic medical 
records. The study was approved by local Ethics Commit-
tee of ICS Maugeri, Pavia, Italy, on Feb 4, 2020 (protocol 
code 2395/2020).

To be enrolled in the study, all patients were thoroughly 
examined. The overall evaluation encompassed a com-
prehensive assessment and optimization of conserva-
tive management, including neuropsychological testing 
and appropriate neuroimaging. Both previous and most 
recent medical history were collected, ruling out the 
presence of any pathology referring to trigeminal neu-
ralgia, headache/migraine, and systemic diseases that 
could otherwise explain the persistence of facial pain. 
All enrolled patients had previously failed first-line ther-
apy with amitriptyline alone, due to lack of efficacy. The 
minimum dosage to consider treatment with amitripty-
line ineffective was 50 mg per day. Any medications other 
than amitriptyline patients might have been taking were 
maintained.

The primary outcome of the study was to assess the 
effects of a fixed dose of amitriptyline/perphenazine 
combination to reduce pain scores and frequency of 
attacks; secondary outcomes pertain to the overall well-
being, emotional and social implications of chronic pain, 
and quality-of-life improvements.

All patients were evaluated for their pain intensity as 
measured by numerical rating scale (NRS) and for their 
quality of life using a SF-36 questionnaire. We selected 
patients who underwent a course of amitriptyline (10 mg) 
and perphenazine (2  mg) in a fixed-dose combination. 
Usually, the starting dose was one tablet per day; in some 

cases, dosage had been increased to one tablet b.i.d. after 
15 days, if necessary and appropriate.

Statistical analysis
Since little has been published on the effects of amitrip-
tyline and perphenazine on pain and quality of life in 
patients with PIFP, a power analysis could not be based 
on previous research. We performed a descriptive analy-
sis on data relating to pain intensity using a 10-point Lik-
ert scale (NRS: 0 = no pain, 10 = maximum pain), number 
of acute episodes, and quality of life (SF-36 question-
naire). Data were collected at baseline (before treatment) 
and during follow-up visits, at least once a month. A 
preliminary test of the normality of the data distribution 
was accomplished with the Kolmogorov–Smirnov test, 
revealing a non-normal distribution for NRS, whereas a 
normal distribution was found for the different domains 
of the SF-36 questionnaire results. The data were pre-
sented as mean and standard deviation, when possible. 
Given the small sample size, both normally and non-nor-
mally distributed data were analyzed using the Wilcoxon 
test for paired data. A p < 0.05 was considered statistically 
significant.

All data analysis and graphs have been performed with 
R Studio “Spotted Wakerobin” 2022.07.2.

Results
The data collected refer to patients treated between Janu-
ary and December 2021. Thirty-five patients were pre-
liminarily screened from clinical records by searching 
for AFP and/or PIFP as primary diagnosis. Patients who 
fulfilled the previously set inclusion criteria were enrolled 
consecutively. Indeed, four patients were ultimately 
excluded because they reached a specific diagnosis other 
than PIFP (three had primary trigeminal neuralgia with 
neurovascular compression under radiological inves-
tigation; one had atypical cluster headache). Of the 31 
remaining patients, 25 were women (80%), and 17 pre-
sented AO (54%) (Table 1).

Two patients stopped the therapy within the first 
7 days due to adverse effects (dry mouth and confusion, 
respectively), while 10 patients (34%) did not require 

Table 1  Demographics

Data are presented as (MED ± SD) and CI (95%)

MED 95% CI

Age (years) 51 ± 14.70 46.4–56.7

M/F 6/25

Pain duration before treat-
ment (months)

14 ± 5.51 12.38–16.26

Length of treatment (months) 4.6 ± 1.89 3.9–5.3
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the once-daily regimen to be increased to twice a day. 
The duration of therapy at the time of follow-up was 
on average 5  months (minimum 1  month, maximum 
7  months). Prior to treatment, all patients had typical 
course pain, with a baseline mild-to-moderate degree 
(average NRS = 2.61 ± 0.92), with frequent breakthrough 
episodes (5 ± 1.57) of very high intensity (mean score 
NRS = 9 ± 0.89). Complete pre-treatment values are dis-
played in Table 2.

At the time of the baseline visit, all patients had SF-36 
values indicative of a significant deterioration in their 
quality of life. All items were expressions of pathology 
with evidence pointing to limitations specifically attrib-
utable to the emotional sphere (role limitation EP score: 
39.34 ± 30.84) and to pain itself (pain score: 25.89 ± 12.48). 
The items related to the role limitations due to physi-
cal and, to a lesser extent, to emotional health highlight 
the relatively disabling nature of persistent facial pain 
(see Table 3 for full results). In the follow-up visit, ami-
triptyline/perphenazine combination therapy showed 
significant efficacy (Table  2 and Table  3). Indeed, pain 
measured with the NRS scale showed a statistically signif-
icant difference in both maximum, minimum, and mean 

pain (p < 0.00001 for all three measurements) and in the 
number of attacks (p = 0.00026) (Table 2 and Fig. 1). The 
aspects of quality of life measured by the SF-36 ques-
tionnaire were also significantly improved. From the sta-
tistical analysis, the least improved aspects, albeit still 
statistically significant — were the items related to limita-
tions due to emotional reasons and to general emotional 
well-being. There were no specific questions address-
ing minor adverse events in case of non-interruption of 
therapy; during follow-up visits, the main discomfort 
reported by patients was dry mouth.

Discussion
To our knowledge, this is the first report of PIFP effec-
tively treated with a therapy that encompasses perphen-
azine. In our case series, albeit limited, amitriptyline/
perphenazine combination was significantly effective to 
reduce pain intensity and the weekly number of attacks, 
and it appeared as a well-tolerated drug, with a limited 
drop-out rate and non-severe side effects. In our cohort 
of patients, pain significantly interferes with physical 
functioning, suggesting that coexisting pain states may 
contribute to physical limitation. Interestingly, the SF-36 
items “physical functioning” and “role limitation due to 
physical health” display posttreatment values in a nor-
mal range adjusted for age. By contrast, the items linked 
to the emotional sphere (role due to emotional prob-
lems, energy fatigue, emotional well-being) improved to 
a lesser extent compared to physical functioning, reflect-
ing in fact the complexity of the perception of pain and 
its interaction with the psychosocial sphere in humans. 
To this matter, several recent studies [23, 24] discuss the 
integration of nonpharmacologic approaches in chronic 
pain and PIFP management, which proved effective in 
reducing both the emotional and physical burden of 
chronic pain, in association with antidepressants.

Although our results are not generalizable given the 
small sample size, it should be acknowledged that PFIP is 

Table 2  Clinical pain intensity scores (minimum, average, and 
maximum) over the last week measured using a numerical rating 
scale (NRS) (0–10, “0” indicating no pain and “10” indicating worst 
imaginable pain) from patients with PFIP and number of attacks 
pre- and post-pharmacological treatment

Data are presented as mean ± SD and CI (95%). The number of attacks is 
presented as MED ± SD

Pre-
treatment

95% CI Post-
treatment

95% CI p-value

NRS min 2.61 ± 0.91 2.2–2.9 1.55 ± 0.85 1.2–1.8  < 0.00001

NRS ave 5 ± 0.93 4.6–5.3 4.16 ± 0.93 3.8–4.5  < 0.00001

NRS max 8.51 ± 0.89 8–9 6.09 ± 1.60 5.5–6.6  < 0.00001

No. 
of attacks

5 ± 1.57 4–6 4 ± 0.99 3–4 0.00026

Table 3  SF-36 pre- and post-pharmacological treatment

a Role limitations due to physical health
b Role limitations due to emotional problems. Data are presented as mean ± SD and IC (95%)

Pre-treatment CI 95% Post-treatment CI 95% p-value

Physical functioning 69.56 ± 17.84 60.5–78.6 84.17 ± 20.99 75.8–96.7  < 0.00001

Role limitations PHa 21.67 ± 16.42 13.4–30 12.12 ± 10.19 4.8–15.3 0.00009

Role limitation EPb 39.34 ± 30.84 23.7–54.9 33.98 ± 26.36 20.5–45.6 0.049

Energy/fatigue 36.37 ± 11.71 30.4–42.3 36.55 ± 14.65 35.1–48.8 0.023

Emotional well-being 42.77 + 11.74 36.8–48.7 42.95 ± 11.83 36.8–48.7 0.048

Social functioning 38.04 ± 17.25 29.3–46.8 53.58 ± 19.14 45.8–63.8  < 0.00001

Pain 25.89 ± 12.48 19.6–32.2 31.19 ± 13.44 24.2–37.2 0.00006

General health 23.30 ± 9.56 8.5–28.1 39.93 ± 9.43 34.7–44.7  < 0.00001
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a rare condition and other studies have comparable small 
cohorts [25, 26].

Moreover, our results are demographically coherent 
with a study defining PFIP especially in regard to clinical 
characteristics and neuroanatomical findings, PIFP being 
more prevalent in women (n = 25; 80.6%) than in men 
(n= 6; 20%) [27].

These results reinforce that pharmacological manipu-
lation of pain perception is possible, and, indeed, it has 
neurobiological basis.

Translational perspectives
Pain, as defined by the International Association for the 
Study of Pain, is an unpleasant sensory and emotional 
experience associated with, or resembling that associ-
ated with, actual or potential tissue damage [28]. It relies 
on peripheral signaling pathways and involves several 
regions of the brain, including the thalamus, the medial 
prefrontal cortex (mPFC), the striatum, in particu-
lar the nucleus accumbens (NAc), the periaqueductal 
gray (PAG), the insula, somatosensory cortex, and the 
amygdala.

The important role of neurotransmitters such as nor-
epinephrine, serotonin, and endogenous opioids in pain 
processing has been widely established, but their revision 
is beyond the scope of the present work. Here, we want 
to investigate the lesser-known pathways of dopamine 
modulation in chronic pain states.

The implication of the dopaminergic system in 
pain transmission in humans remains controversial, 
although several studies suggest that dopaminergic 

pathways can exert either facilitatory or inhibitory 
pain-modulating effects [29–31].

A conspicuous amount of literature on the mat-
ter was reviewed by Changsheng Li and colleagues in 
2019 [32]. They concluded that descending dopaminer-
gic pathways play a complex and dualistic role in pain 
modulation, capable of both inhibiting and facilitating 
pain, depending on context and CNS location. They 
suggested that dopamine’s role in pain modulation is 
significant, particularly within the mesolimbic and 
mesocortical systems. They also noted that these path-
ways could be targeted to develop new pain therapies, 
especially for conditions where conventional treat-
ments are insufficient.

On this matter, dopamine D2 receptor binding in the 
putamen was in fact found to be associated with pain 
modulation induced by conditioning stimulation in 
healthy volunteers [33]. Clinical pathological condi-
tions involving the nigrostriatal dopaminergic system, 
such as Parkinson’s disease, are often accompanied by 
pain of central origin [34]. Similarly, altered DA neuro-
transmission was associated with pain sensitivity and 
the affective state in patients with back pain [35]. Ani-
mal studies also indicate that DA plays a role in central 
pain modulation [36, 37].

As for facial pain, dysfunctions of the dopaminergic 
system in the basal ganglia have been associated with 
chronic orofacial pain conditions in humans. A 2001 
PET study demonstrated for the first time in vivo that 
patients with a chronic orofacial pain syndrome have a 
dysfunction of the striatal dopamine system [38].

Fig. 1  Effects of pharmacological treatment on NRS scores. All the NRS scores significantly decreased after treatment, with a p-value < 0.00001 
(NRS = numerical rating scale 0–10, “0” indicating no pain and “10” indicating worst imaginable pain)
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Moreover, diminished levels of DA metabolites have 
been documented in the cerebrospinal fluid of the 
trigeminal cistern in facial pain patients [39]. In addi-
tion, studies demonstrated diminished [18F] F-DOPA, 
increased [11C]raclopride uptake, and subsequent 
decrease in endogenous DA levels in the putamen in 
burning mouth syndrome patients [40]. Previous neuro-
anatomical data suggested that both the striatal and the 
extra-striatal dopaminergic pathways probably partici-
pate in the sensory-discriminative and affective dimen-
sions of pain perception as well as in the modulation of 
nociceptive information [41].

A recent review discussed the analgesic effects medi-
ated by different DA receptors in various regions of the 
central nervous system, including the spinal cord, stria-
tum, NAc, and PAG [42]. Overall, DA seems to have a 
general analgesic effect, although a few studies in recent 
years have suggested that the system might be more com-
plex than previously anticipated, as the successful addi-
tion of a dopamine antagonist in a treatment plan for 
chronic pain, despite the limitations of this study, seems 
to suggest. The role of DA receptors in pain modulation 
is not quite linear and is still a matter of debate — an 
imbalance in DA receptors expression and DA release 
could be involved in chronic pain, rather than a simple 
DA depletion.

In PIFP animal models, PET studies demonstrate the 
increase in D2 receptor availability in the left puta-
men and the decrease in D1/D2 ratio in the striatal 

dopaminergic system [20] (Fig.  2). Similarly, animal 
studies investigated the role of central DA deple-
tion in neuropathic pain, finding that nigrostriatal DA 
increased allodynic behavior through D2-like recep-
tors, indicating this as a possible pharmacological tar-
get for treating trigeminal allodynia [43].

Notably, eight different dopamine pathways and five 
different types of DA receptors have been described.

DA receptors have different pharmacological, bio-
chemical, and physiological functions and can be 
divided into two families: the D1-like family and the 
D2-like family. When activated, D1-like receptors exert 
an excitatory activity, while D2-like receptors activa-
tion is coupled to the inhibitory Gi protein. Presynap-
tic D2 receptors also act as auto-receptors to decrease 
dopamine synthesis and synaptic release. Thus, an 
increase in D2 receptors availability in chronic pain 
could explain low levels of DA and at the same time jus-
tify the use of D2 antagonists in a multidrug therapeu-
tic approach. In this context, early studies on dopamine 
metabolism showed that the administration of a variety 
of D2 receptor antagonists at doses lower than required 
for antipsychotic effects resulted in an increase in 
dopamine metabolism [44].

As for dopamine pathways, the role of the nucleus 
accumbens (NAc) in pain modulation has been recently 
explored further. The NAc is part of the cortical-mes-
olimbic pathway and the “reward and motivation” 
mechanisms, receiving from the ventral tegmental area 

Fig. 2  Left putamen and left and right medial thalamus express increased D2 receptors in atypical facial pain patients compared to controls 
in a PET study. There was also a bilateral decreased D1/D2 ratio in the patient group, suggesting an imbalance in striatal dopaminergic pathways. 
Created with bioRender.com



Page 7 of 9Marchesini et al. J Anesth Analg Crit Care            (2024) 4:83 	

(VTA). NAc is made up mainly of medium spiny neu-
rons (MSN) containing D1-like or D2-like dopamine 
receptors [45].

Among the studies that approached the involve-
ment of NAc in pain modulation, Ren and colleagues 
concentrated on the differences between the NAc core 
and shell, demonstrating that the NAc core D2-MSNs 
reduce pain, whereas the NAc shell D2-MSNs exacer-
bate pain [46, 47]. Dopamine inhibits the D2-MSN in 
both parts of the NAc; thus, it would influence pain 
symptoms in a reverse manner: it has a pain-stimulat-
ing effect in the core and an analgesic effect in the shell. 
Notably, the NAc core and NAc shell are innervated by 
projections from the lateral VTA and the medial VTA, 
respectively, and project to distinct parts of the ventral 
pallidum (VP; dorsolateral vs. medial, respectively). All 
in all, it appears that pain is processed in the basal gan-
glia by two separate circuits — the pain-relieving lateral 
VTA–NAc core–dorsolateral VP pathway and the pain-
enhancing medial VTA–NAc shell–medial VP pathway 
— playing contrasting roles.

A 2021 animal model study investigated the roles of 
dopaminergic and glutamatergic pathways in chronic 
pain. It demonstrated that dopaminergic signaling via D2 
receptors in the dorsal striatum is crucial for dopamine’s 
analgesic effects, with disruptions in this system dimin-
ishing its ability to modulate pain through D2-expressing 
medium spiny neurons. Additionally, the study high-
lighted the significance of glutamatergic inputs from 
the medial prefrontal cortex to the nucleus accumbens 
(NAc), noting that alterations in this transmission could 
worsen chronic pain. The findings indicate that distinct 
dopaminergic circuits connecting the ventral tegmental 
area (VTA) and NAc regulate pain in opposing ways and 
interact with different regions of the medial prefrontal 
cortex, suggesting a complex interplay between dopa-
mine and glutamate in pain modulation [48].

From a clinical perspective, the complexity herein 
described justifies that diverse clinical chronic states may 
respond differently to various medications acting on the 
dopamine system. Therefore, the amitriptyline–perphen-
azine combination is a promising therapy for patients 
with PIFP, combining the well-known antinociceptive 
effects of TCAs with the anti-dopaminergic effects of 
perphenazine.

In our opinion, these data highlight two points that 
could be the foundation for further investigations. First, 
the amitriptyline/perphenazine combination at dosages 
used in our study was an effective treatment for these 
patients. Second, the results show a specifically anal-
gesic rather than emotional effect, further corroborat-
ing the involvement of the dopaminergic system in pain 
modulation.

Study limitations
This study has several limitations:

•	 The study was retrospectively designed on a limited 
case series, although the rare occurrence of the dis-
ease should be considered. Thus, results are not gen-
eralizable.

•	 The study does not allow for a long-term follow-up of 
effects of therapy.

•	 Patients’ follow-up times were not scheduled in 
advance and vary widely.

•	 A specific assessment of depressive status before and 
after the treatment was not conducted.

•	 Any medications other than amitriptyline that 
patients were taking were kept unchanged. However, 
we did not collect data on concomitant limitations.

•	 We could not collect comorbidities in the baseline 
characteristics, although this aspect could be relevant 
as up to 96% of patients with PFIP has psychiatric 
comorbidities [2].

•	 NRS and SF-36 may fail to accurately capture the 
multifactorial dimensions of pain in patients with a 
high prevalence of comorbidities such as other pain-
ful conditions, depressive states, and catastrophism 
that may affect the overall outcome. A prospective 
and more complete evaluation is strongly recom-
mended to confirm our preliminary observations.

Conclusions
Based on the data resulting from our case series, the ami-
triptyline–perphenazine combination therapy at dosages 
between 10/2 and 20/4  mg can be considered for PIFP 
treatment, owing specifically to an analgesic mechanism. 
The treatment is also well tolerated and not burdened 
by significant nor frequent side effects. However, a well-
designed prospective placebo-controlled study is recom-
mended to confirm these clinical observations.

At present, scientific literature on this topic clearly pro-
vides an overwhelming body of evidence indicating that 
dopaminergic neurotransmission is deficient in chronic 
pain states. According to the predominant view, this defi-
ciency maintains and exacerbates pain. However, such a 
general view is not consistent with the findings, both in 
animal model and in translational research studies, that 
dopamine promotes pain in some cases. Therefore, it 
seems that functional changes in the dopamine system 
during chronic pain and their impact on pain should be 
considered more in depth, warranting further research.
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