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Abstract
Central post-stroke pain is a chronic neuropathic pain syndrome following a cerebrovascular accident. The development 
of central post-stroke pain is estimated to occur in 8 to 55% of stroke patients and is described as constant or intermittent 
neuropathic pain accompanied by dysesthesia of temperature and/or pressure sensations. These pain and sensory deficits are 
within the area of the body corresponding to the stroke lesion. The onset of pain is usually gradual, though it can develop 
either immediately after stroke or years after. Given the diversity in its clinical presentation, central post-stroke pain is a 
challenging diagnosis of exclusion. Furthermore, central post-stroke pain is often resistant to pharmacological treatment 
options and a clear therapeutic algorithm has not been established. Based on current evidence, amitriptyline, lamotrigine, 
and gabapentinoids should be used as first-line pharmacotherapy options when central post-stroke pain is suspected. Other 
drugs, such as fluvoxamine, steroids, and Intravenous infusions of lidocaine, ketamine, or even propofol, can be considered 
in intractable cases. In addition, interventional therapies such as motor cortex stimulation or transcranial magnetic stimula-
tion have been shown to provide relief in difficult-to-treat patients.
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Key Points 

The exact pathophysiology of central post-stroke pain is 
still not clearly elucidated; although previously believed 
that the pain was entirely generated in the central nerv-
ous system, newer theories suggest that signals from the 
peripheral nervous system may be perceived by newly 
sensitized central nervous system cells as painful.

Amitriptyline and lamotrigine should be considered as 
first- and second-line drugs for central post-stroke pain. 
Gabapentinoids are acceptable alternative second-line 
choices as well.

Alternative drugs, such as low-dose naltrexone and 
memantine, which are increasingly used to alleviate 
centralized pain, should be further evaluated in treating 
central post-stroke pain.

1  Pathogenesis

Central post-stroke pain (CPSP) was originally described 
by Dejerine and Roussey in 1906 as a pain syndrome fol-
lowing a stroke with thalamic involvement. With subse-
quent studies, it has been shown that extra-thalamic lesions 
in the spinothalamic pathway and its cortical projections 
can contribute to CPSP [1]. Central post-stroke pain itself 
is a chronic neuropathic syndrome characterized by pain 
and sensory abnormalities in a body part occurring after a 
stroke-related lesion in the central nervous system (CNS). 
It is postulated that a CNS injury can lead to neurochemi-
cal changes that can affect central sensitization, disinhibi-
tion, alterations in the spinothalamic tract, and thalamic 
changes [1–3]. Newer literature has shown that CPSP may 
be a result of sensitization of CNS neurons to afferent 
input rather than autonomous ectopic CNS activity [2]. To 
demonstrate this concept, Haroutounian et al. conducted 
a prospective study where an ultrasound-guided blockade 
of peripheral sensory input from a painful extremity with 
lidocaine in eight patients with CPSP resulted in greater 
than 50% pain relief within 30 min. This finding suggests 
that pain may not be spontaneously generated within the 
CNS itself as previously hypothesized. Instead, pain may 
be secondary to CNS misinterpretation of peripheral sen-
sory signals [2]. Given the complexity of the proposed 
mechanisms in the literature, it would be appropriate to 
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say that CPSP is a multifactorial dysfunction of a net-
work of interrelated neurons without any one mechanistic 
explanation.

The leading types of post-stroke pain are shoulder pain, 
spasticity, headaches, and CPSP [3]. Thus, the diagnosis of 
CPSP is one of exclusion because there are no pathogno-
monic features for this syndrome. The visual analog scale 
or numeric rating scale (NRS) is useful in the evaluation 
of pain intensity, but no scale exists specifically for CPSP. 
Onset is typically within 1–2 months of stroke though 
some may develop pain as late as 1–6 years post-stroke 
[4]. Central post-stroke pain can be described as either 
continuous or intermittent, and nearly all patients with 
CPSP have deficits of temperature and/or pain sensation 
[5]. Symptoms are usually described as some combination 
of burning, cold, lancinating, aching, pressing, stinging, 
and pins-and-needles-like pain. The distribution of pain 
can range from a small focal area to larger areas, more 
commonly affecting the trunk and face. The impact of 
CPSP can be profound and can affect a patient’s ability to 
carry out their activities of daily living, hinder effective 
rehabilitation, cause emotional disturbances, and decrease 
the patients’ quality of life [6]. The diagnosis remains dif-
ficult given not only the longitudinal nature needed for 
symptoms to develop, but also the wide range of pain 
symptoms that overlap with other chronic pain disorders. 
In addition, cognitive insults as a result of the stroke make 
diagnosis more difficult to obtain.

2  Epidemiology/Incidence

Stroke is the leading cause of disability and the second 
leading cause of death worldwide, primarily affecting 
older individuals [7]. Age is considered a major risk fac-
tor for both ischemic and hemorrhagic stroke, as the risk of 
stroke approximately doubles for each decade after age of 
55 years [8]. Even though there is an ever-growing inter-
est in the treatment for stroke, there are only few epide-
miologic studies of CPSP. Estimates of CPSP in stroke 
patients vary widely from 8 to 55% [4]. In one prospective 
study of stroke patients (n = 15,754) with a mean age of 
65.8 years, it was found that 2.7% of patients developed 
CPSP at 1 year after stroke [9]. In another study, 8.4% of 
the 191 stroke patients that remained in the study demon-
strated CPSP [4]. The condition is particularly high after 
lateral medullary infarction in the ventroposterior part 
of the thalamus. Age, sex, and side of the lesion are not 
considered predictors of CPSP [10]. Nevertheless, given 
that post-stroke pain is one of the most frequent complica-
tions after a stroke, it is important for healthcare providers 

caring for these patients to understand effective treatment 
modalities for CPSP.

3  Pharmacological Treatment Options

A primary challenge for CPSP treatment is that it is vastly 
understudied compared to peripheral pain syndromes. The 
European Journal of Neurology and American Academy of 
Neurology have provided evidence-based guidelines com-
paring first-line agents for peripheral pain syndromes and 
stating strong evidence for anticonvulsants such as prega-
balin and moderate evidence for antidepressants [11]. A 
prospective observational study by Staudt et al. showed 
that at the 12-month-follow-up patients with CPSP had less 
pain reduction but higher functional improvement compared 
with patients with peripheral pain [12]. This is most likely 
because of peripheral pain syndrome guidelines commonly 
adapted and applied to neuropathic pain of all etiologies. 
The true efficacies of these drugs are not well established 
and this likely results in poorly optimized care for CPSP. The 
problem remains for CPSP because of difficulties in patient 
recruitment and retention, appropriately powered studies are 
difficult to obtain outside of a few case reports and small-
sized controlled trials (Table 1).

3.1  Antidepressants

Within the antidepressant category, tricyclic antidepres-
sants (TCAs) are considered as first-line drugs [13]. More 
specifically, amitriptyline at a dose of 75 mg daily has 
been shown to be most efficacious [13]. A double-blind 
placebo-controlled crossover study by Leijon and Boivie 
showed pain-relieving effects of amitriptyline in patients 
with CPSP without depression [5]. Responders to ami-
triptyline had clinical improvement through the 4 weeks 
of the trial. Nevertheless, amitriptyline has been accepted 
as a first-line therapy for CPSP in the literature [3, 10, 11, 
13, 14]. Other TCAs such as nortriptyline, imipramine, 
and desipramine, or serotonin/norepinephrine reuptake 
inhibitors (SNRIs) such as venlafaxine, duloxetine, and 
milnacipran may be used, though efficacies have not been 
individually established for these medications [5]. Further-
more, a study of 31 patients with CPSP taking fluvoxam-
ine, a selective serotonin reuptake inhibitor, showed a 1.7-
point reduction in the visual analog scale for pain as well 
[15]. However, for selective serotonin reuptake inhibitors, 
it is important to note that there was no improvement in 
patients who had their stroke greater than 1 year. It should 
be noted however that TCA use in an elderly patient who 
had a cerebrovascular accident with concomitant comor-
bidities should be carefully monitored for anticholinergic 
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as well as cardiac side effects [16]. Additionally, SNRIs 
and selective serotonin reuptake inhibitors have been 
linked to various side effects, including electrolyte abnor-
malities, suicidal ideation, drug–drug interaction, and 
serotonin syndrome in elderly patients [16–18].

3.2  Anticonvulsants

Gabapentin and pregabalin have well-documented effica-
cies in central neuropathic pain syndromes [19–21]. They 
have been regarded as first- or second-line agents for a 
spectrum of neuropathic pain conditions, including CPSP 
[3, 14]. Gabapentin (900–2400 mg/day) has been reported 
to be effective in reducing continuous and paroxysmal pain 
in studies of patients with both peripheral and central neu-
ropathic pain, including CPSP [20–22]. Furthermore, Kim 
et al. conducted a double-blinded placebo-controlled trial 
of pregabalin (150–600 mg/day) vs placebo with a total of 
219 patients [23]. Although the primary result was nega-
tive during the study period of 13 weeks, the pregabalin 
group had significant pain relief up to 8 weeks (decrease of 
approximately 1.5 points on the NRS pain scale). Second-
ary outcomes, such as quality of sleep, anxiety, and global 
impression of change, had significant improvements as well. 
Both gabapentin and pregabalin are generally considered to 
be safe with the most common side effects being dizziness, 
somnolence, diminished cognitive performance, and nausea. 
Therefore, they can be especially useful in treating neuro-
pathic pain when patients are not able to tolerate higher dose 
of TCAs as their first-line drug. Although gabapentinoids 
have a better safety profile when compared to TCAs, they 

should still be started at a minimal dose and titrated gradu-
ally in elderly patients [16].

As neuropathic pain is transmitted via several pathways, 
monotherapy treatment alone may fail to provide complete 
relief. Combination drug therapy, pursuing multiple drug 
targets as well as achieving a synergistic effect, has been 
used successfully in other medical conditions. To enhance 
efficacy, similar strategies have been used for neuropathic 
pain. A combination therapy consisting of a gabapentinoid 
and an antidepressant, can provide additional pain relief 
while using lower doses of each to minimize side effects 
[24–26]. However, patients with CPSP often experience 
comorbid musculoskeletal pain, spasticity, and depression, 
which necessitates a combination pharmacotherapy, as well 
as a multimodal treatment approach including physical ther-
apy and psychosocial counseling.

Lamotrigine was found to be moderately effective at a 
dose of 200 mg/day in a randomized, double-blind, placebo-
controlled trial of 27 patients with CPSP [27]. These patients 
were followed for 8 weeks and 44% had response to the 
treatment with a significant reduction in pain by more than 
two points in NRS pain scores. Lamotrigine at lower than 
200 mg/day did not produce significant pain relief. There 
were only a few cases of minor transient side effects con-
sisting of mild rashes and headache. More serious, yet rare 
complications of lamotrigine include Stevens–Johnson syn-
drome and toxic epidermal necrolysis. In addition, several 
case reports support the efficacy of lamotrigine in treating 
CPSP [28, 29]. Even though further studies are warranted 
in evaluating lamotrigine specifically for CPSP, the drug 

Table 1  Summary of randomized, double-blind, placebo-controlled trials evaluating pharmacological agents in treating central post-stroke pain

IV intravenous, NRS numeric rating scale, VAS visual analog scale

References Studied agents Dosages Num-
ber of 
patients

Length of treatment Improvement in pain

Leijon et al. [5] Amitriptyline 75 mg/day 15 4 weeks 20% reduction in NRS pain score, 
10/15 subjects had improvement in 
5-step global rating by week 2

Carbamazepine 800 mg/day 14 4 weeks No significant improvement
Kim et al. [23] Pregabalin 150–600 mg/day 219 12 weeks Improvement in sleep, anxiety, Clini-

cian Global Impression of Change
Vestergaard et al. [27] Lamotrigine 200 mg/day 27 8 weeks Improvement in NRS by 2 compared 

to placebo
Bainton et al. [36] IV naloxone Up to 8 mg/day 20 5 weeks No improvement in VAS or verbal 

pain score
Jungehulsing et al. [37] Levetiracetam Up to 3000 mg/day 33 Two 8-week period crossover No improvement in 11-point Likert 

scale, depression, sleep quality, 
quality of life, or global impression 
of change

Lampl et al. [74] Amitriptyline 10–75 mg/day 39 1 year Insignificant for prophylaxis: 17% 
pain rate vs 21% in placebo
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possesses as robust evidence as any other medication to sup-
port its role early in the CPSP treatment algorithm.

Carbamazepine 800 mg/day was evaluated by Leijon and 
Boivie in a trial that also studied amitriptyline in CPSP. 
However, unlike amitriptyline, its pain-relieving effects did 
not reach any statistical significance [5]. Topiramate 200 mg 
three times daily, another anticonvulsant that was studied 
for CPSP treatment, did not show any efficacy in a study of 
seven patients with CPSP [30]. Last, a randomized, double-
blind, placebo-controlled trial by Jungehulsing et al. con-
cluded that levetiracetam does not have any analgesic effect 
in chronic CPSP [31].

3.3  Opioids

Opioids are generally considered ineffective in treating 
CPSP. In a placebo-controlled study, both the intravenous 
(IV) and the oral formulation of morphine failed to provide 
any meaningful benefit in treating patients with centralized 
pain [32]. Nevertheless, morphine was shown to alter the 
significant aspect of pain perception, thereby increasing 
thresholds for allodynia and thermal-induced pain. This 
phenomenon may be explained by the fact that one study 
demonstrated that morphine causes a reduction in concur-
rent nociceptive and psychogenic influence in CPSP [13]. 
Overall, opioids should be avoided in treating CPSP as high 
doses are necessary for clinical benefit, which often leads 
to a variety of harmful side effects, such as physiological 
dependence, addiction, overdose, and ultimately treatment 
failures. A notable exception could be made for tramadol, 
as it also possesses SNRI properties that could explain its 
efficacy in treating central neuropathic pain conditions [33, 
34]. Furthermore, tramadol has been recommended as a 
second-line agent for treating a wide range of neuropathic 
pain conditions by the Neuropathic Pain SIG and the Euro-
pean Federation of Neurological Societies [11, 35]. As an 
opioid with a unique SNRI mechanism of action, tramadol 
carries additional side effects of decreased seizure thresh-
olds, confusion in elderly patients, and serotonin syndrome 
when combined with other serotonergic drugs [11]. Last, 
IV naloxone, up to 8 mg, was studied in a double-blind trial 
in patients with CPSP without any clinical significance in 
providing pain relief [36].

3.4  IV Medications

Several IV infusions such as lidocaine, thiopental, propofol, 
and ketamine have been evaluated in treating CPSP with vari-
able short-term relief [37–43]. For instance, a small double-
blinded, placebo-controlled, cross-over study of systemic 
lidocaine (5 mg/kg over 30 min) had significant pain reduc-
tions in ten out of 16 patients with either CPSP (n = 6) or 
spinal cord injury pain (n = 10) [37]. However, pain relief 

lasted only up to 45 min in this study, and other IV agents that 
have been examined to date also appeared to provide only 
a very short period of efficacy. Furthermore, the evidence 
for IV infusion in treating CPSP is limited to case reports 
or prospective studies with small sample sizes with mixed 
results [38]. Last, each IV agent has associated serious side 
effects, such as cardiovascular toxicity with lidocaine and 
hallucinations with ketamine, which require close monitoring 
of patients during the treatment period [44, 45]. Although IV 
agents are not often mentioned as part of a CPSP treatment 
algorithm, IV medications may be reserved as a last resort for 
temporarily alleviating unrelenting pain in an inpatient set-
ting administered by a qualified provider, as the search for a 
more sustainable long-lasting medication regimen continues.

3.5  Other Promising Pharmacotherapies

In a recent small retrospective study, a course of oral 
methylprednisolone reduced pain scores and frequency of 
as-needed pain medication when compared with patients 
treated with varying combinations amitriptyline, fluvoxam-
ine, gabapentin, pregabalin, and lamotrigine [46]. The pain 
reduction was significant at 1 day after treatment initiation 
and 1 day prior to discharge from the rehabilitation center. 
The effectiveness of methylprednisolone in CPSP has not yet 
been replicated in any other studies.

Microglial and macrophage activation in the setting of neu-
roinflammation associated with strokes have been implicated 
as potential therapeutic targets [47]. In a rat model study by 
Anttila et al., intranasal (+)-naloxone administration for 7 
days starting on day 1 post-stroke decreased microglia/mac-
rophage activation in the striatum and thalamus, promoting 
behavioral recovery. Whether the suppression of microglia/
macrophage activation after stroke can reduce CPSP is yet to 
be determined. Furthermore, low-dose naltrexone, which has 
been utilized successfully in patients with centralized pain 
such as chronic regional pain syndrome and fibromyalgia, is 
also hypothesized to reduce pain by suppressing microglial 
cell activation [48]. The side effects are generally considered 
as being very mild, and the most common are vivid dreams 
and headaches [48]. Therefore, both low-dose naltrexone 
and intranasal naloxone warrant further investigation in their 
potential microglial-remodeling mechanism in CPSP.

NLRP3 inflammasome, a multimeric protein complex 
that triggers the release of proinflammatory cytokines 
interleukin-1B and interleukin-18, has been implicated in 
the pathogenesis of CPSP [49–51]. Currently, drugs target-
ing interleukin-1B, such as canakinumab and anakinra, are 
clinically used for NLRP3-related pathologies including cry-
opyrin-associated periodic syndrome, rheumatoid arthritis, 
and neonatal-onset multisystem inflammatory disease [50]. 
Furthermore, there are several other inhibitors of NLRP3, 
such as MCC950, MNS, Bay 11-70802, and OLT1177 
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depansutrile, under investigation currently and could poten-
tially become useful therapies in treating CPSP [50].

Memantine is an N-methyl-d-aspartate (NMDA) antago-
nist that is most commonly used to treat dementia in patients 
with Alzheimer’s disease. It has also been studied in various 
types of centralized pain, including fibromyalgia, phantom 
limb pain, complex regional pain syndrome, postoperative 
pain, and postherpetic neuralgia [52–56]. Dizziness has been 
reported as the most common side effect, affecting 8 out 
of 63 patients diagnosed with fibromyalgia [56]. Therefore, 
a special precaution should be taken when prescribed for 
elderly patients. Although memantine has not been firmly 
established within a centralized pain syndrome treatment 
algorithm, its NMDA antagonist property, along with a 
structurally similar drug, amantadine, makes it an interest-
ing drug to study in treating CPSP as well. Another weak 
NMDA antagonist, dextromethorphan, at a daily dose of 81 
mg was investigated in patients with CPSP, and was found to 
be non-superior to placebo [57]. Additionally, methadone is 
a unique opioid with NMDA antagonism. However, because 
of its opioid-related side effects, QT prolongation effect, 
and unpredictable metabolism, we advise against utilizing 
methadone for treating CPSP.

Cannabinoids have recently garnered a significant amount 
of attention as an opioid-sparing treatment option for various 
types of pain conditions. Cannabinoid formulations under 
investigations include nabilone (synthetic tetrahydrocan-
nabinol), nabiximols (extract oral spray containing tetrahy-
drocannabinol and cannabidiol), dronabinol (tetrahydro-
cannabinol plant extract), and inhaled dried cannabis. The 
Canadian Pain Society has even recommended cannabinoids 
as a third-line treatment option for chronic neuropathic pain 
[58]. However, the consensus from systemic reviews of 
available studies to date is that the quality of evidence for 
its potential benefit in decreasing pain is low and that the 
risks (including but not limited to somnolence, confusion, 
and dizziness) may outweigh the benefit [35, 59–61].

4  Non‑Pharmacological Therapies

Various non-pharmacological therapies have been explored 
in treating CPSP, although the majority of the evidence to 
date are based on case reports or small-sized comparison 
studies. In a recent case report by Corbetta et al., mirror 
physiotherapy was successfully applied in a patient with 
CPSP, providing a 4.5-point reduction in the visual analog 
scale pain score that lasted through a 1-year follow-up [62]. 
Although historically used for central pain, motor cortex 
stimulation has failed to produce an acceptable long-term 
benefit [63]. Repetitive transcranial magnetic stimula-
tion with motor cortex stimulation was shown to provide 
sustained pain relief, lasting up to 2–3 weeks [64–66]. 

In addition, repetitive transcranial magnetic stimulation 
is considered extremely safe because of its non-invasive 
nature. A small case series by McGeoch et al. demonstrated 
immediate pain reduction of 2.58 NRS points via vestibular 
caloric stimulation in CPSP [67]. The author proposed that 
stimulation of the parieto-insular vestibular cortex cross-
activates and modulates the adjacent thermosensory cortex, 
which has been hypothesized to play a role in CPSP patho-
genesis. Deep brain stimulation (DBS) has been consid-
ered for intractable pain syndromes with two recent trials 
showing symptom improvement by targeting the affective 
sphere of the brain [68, 69]. There have also been literature 
reviews addressing the efficacy of DBS for CPSP, phantom 
limb as well as brachial plexus pain; however, more ran-
domized, double-blind, placebo-controlled trials focusing 
on well-defined diagnoses are needed to substantiate the 
benefit of DBS therapy [70]. Last, there have been suc-
cessful case reports for spinal cord stimulation for CPSP, 
in addition to a renewed interest in identifying predictive 
factors associated with pain relief [71–73].

5  Preventive Treatments

Amitriptyline has been evaluated as a prophylactic measure in 
patients with acute thalamic stroke in preventing the develop-
ment of CPSP [74]. Out of 39 patients in the study, 21% of 
patients taking the placebo developed CPSP vs 17% of patients 
taking 75 mg of amitriptyline 1 year after the diagnosis of 
thalamic stroke. However, the result did not reach meaningful 
significance, and there is no further evidence to support its rou-
tine use in preventing CPSP. Unfortunately, there are no other 
studies examining pharmacological prophylaxis for CPSP.

6  Conclusions

Central post-stroke pain is a subset of post-stroke pain that 
necessitates a prompt diagnosis and a distinct pharmaco-
therapy plan as outlined in Fig. 1. A systemic review of ran-
domized controlled trials for various treatment modalities, 
including amitriptyline and anticonvulsants, for CPSP failed 
to replicate any benefit [75]. Nevertheless, it is important to be 
aware of various therapeutic options to formulate a strategy. 
Based on available evidence and consensus opinions men-
tioned above, amitriptyline is considered as the first-line drug 
of choice. This should be weighed carefully in patients who are 
either elderly or frail, placing them at a higher risk of having 
side effects. In cases where amitriptyline fails, lamotrigine has 
demonstrated potential as a second-line of pharmacotherapy. 
Gabapentin and pregabalin can be alternative second-line 
choices given their proven efficacies in wide ranges of central 
neuropathic pain with relatively well-tolerated side effects, 
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especially when combined with lower doses of antidepres-
sants. Non-opioid medications, such as low-dose naltrexone 
and memantine, that are commonly used in central pain syn-
dromes have yet to be studied extensively in CPSP. However, 
given their high safety profile, these medications should also 
be considered when amitriptyline, lamotrigine, and gabapen-
tinoids are inadequate or intolerable in patients with CPSP. In 
intractable CPSP cases, short-term analgesia with IV agents, 

including lidocaine, propofol, or ketamine infusions may be 
attempted with caution, until more long-term feasible solutions 
are established. Table 2 summarizes pharmacologic agents that 
could be useful in treating CPSP. Finally, non-pharmacological 
modalities such as mirror physiotherapy, motor cortex stimu-
lation, repetitive transcranial magnetic stimulation, vestibular 
caloric stimulation, DBS, and spinal cord stimulation may be 
options in patients with recalcitrant CPSP.

Non-pharmacologic Treatment Modali�es

Non-invasive: Mirror physiotherapy, repe��ve 
transcranial magne�c s�mula�on, ves�bular caloric 
s�mula�on

Invasive: Deep brain s�mula�on, spinal cord 
s�mula�on

Intravenous Drugs for Intractable Pain

Lidocaine Propofol Ketamine

Third-line Pharmacotherapy

Low-dose naltrexone Meman�ne Fluvoxamine Methylprednisolone

Second-line Pharmacotherapy

Lamotrigine 200 mg/day Pregabalin 150-600 mg/day or gabapen�n 900-3600 
mg/day

First-line Pharmacotherapy

Amitriptyline 75 mg/day
Consider other TCAs/SNRIs if amitriptyline is not 

tolerated or combine with second-line agents at lower 
doses

Fig. 1  Recommended pharmacological treatment algorithm for cen-
tral post-stroke pain. Amitriptyline and lamotrigine have shown effi-
cacy in the literature at the dosing of 75 mg daily and 200 mg daily, 
respectively. Gabapentinoids may be utilized as an alternative second-
line choice given their relatively safe side-effect profile. First- and 
second-line agents may be combined when a single-agent therapy 
is inadequate or causes intolerable side effects at higher doses. Sev-

eral intravenous infusion medications have been reported to provide 
a short duration of pain relief in intractable cases of central post-
stroke pain. Non-pharmacological treatments with varying degrees of 
invasiveness can be considered when conservative pharmacological 
options do not provide adequate relief. SNRIs serotonin/norepineph-
rine reuptake inhibitors, TCAs tricyclic antidepressants
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