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Abstract: Neuropathic pain is a condition that occurs as 
a result of neural system damage or lesions. It could be 
peripheral or central neuropathic pain, depending on 
the location of the damage. Diabetes, spinal cord injury, 
numerous infections, cancer, and autoimmune illnesses 
are all potential causes of this condition. According to 
estimates, chronic pain has a prevalence rate of roughly 
3% -17% worldwide. In most cases, neuropathic pain is 
stated to be “idiopathic” in origin, which means that its 
specific etiology is unknown; hence, pharmaceutical care 
of this condition is limited to treating its symptoms. The 
medications used to treat neuropathic pain fall into three 
categories: tricyclic antidepressants, gabapentinoids, and 
serotonin-norepinephrine reuptake inhibitors (SNRIs). 
Anticonvulsants, opioids, and topical medications 
are examples of different types of medications. Strong 
opioids, neurotoxins, and surgical alternatives are also 
used in treatment. In general, pharmacotherapy is fre-
quently accompanied with accompanied with high doses, 
which results in a number of side effects. These medica-
tions are typically delivered orally, and drug absorption 
in systemic circulation leads to dispersion throughout 
the body, resulting in high peripheral circulation and 
concomitant side effects. Enzymatic degradation reduces 
bioavailability, while hepatic metabolism converts medi-
cines to inactive metabolites. In such circumstances, an 
adequate amount of drug is unable to reach the brain due 
to the blood brain barrier, which hinders drug molecule 
permeability.
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1  Introduction
Pain is defined as an unpleasant sensation caused by 
aberrant neuronal activity in peripheral sensory neurons, 
which can be produced by noxious stimuli or injury. 
According to the International Association for the Study 
of Pain (IASP), pain is “an unpleasant sensory and emo-
tional experience associated with present or potential 
tissue damage, or described in terms of such damage”. 
Pain, on the other hand, is not restricted to nociceptive 
receptors on the skin. Pain is separated into two types in 
nature: nociceptive pain and neuropathic pain. Nocicep-
tive pain is induced by somatic or visceral tissues such as 
muscles, skin, or other connective tissues, whereas neuro-
pathic pain is caused by nerve tissue damage that can be 
peripheral, central, or a combination of both [1, 2]. Neuro-
pathic pain is defined as pain caused by a somatosensory 
system lesion or disease, which is commonly associated 
with neuronal injuries, nerve damage, or lesions. Various 
disorders can produce neuropathic pain, often known as 
“chronic pain,” in which patients experience a high level 
of unpleasant sensations that can persist from seconds 
to days. This has a substantial influence on the patient’s 
quality of life, resulting in anxiety, depression, movement 
restrictions, mental health disorders, and other chal-
lenges. The global prevalence of neuropathic pain in the 
general population is believed to be between 3 and 17 %. 
A study by Lepine and Briley found that approximately 
22% of global primary health-care patients suffer from 
chronic pain. Torrance et al. conducted population-based 
research in which around 17% of patients assessed their 
neuropathic pain as “worse than death.” The funda-
mental cause of such high pain levels among patients is 
poor pain evaluation, which is not done in a timely and 
effective manner. Cancer and diabetes are the two leading 
causes of neuropathic pain, with over 20% of the popu-
lation suffering from chronic pain caused by diabetes 
(diabetic neuropathy) and over 19% suffering from neuro-
pathic pain caused by cancer and chemotherapy. Accord-
ing to reports in India, the prevalence of neuropathic pain 
is widespread across all age groups, with the middle and 
older age groups bearing the brunt of the burden, and it 
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is more prevalent in female populations [3-10]. Drugs like 
antidepressants (e.g., Nortriptyline, Amitriptyline, Desip-
ramine), serotonin norepinephrine reuptake inhibitors 
(e.g., Duloxetine, Venlafaxine), anti-spasmodics (e.g., 
Baclofen), and anticonvulsants or ion channel ligands 
(e.g., Carbamazepine, Phenytoin) are usually used. Anti-
depressants, in particular, are used to treat depression. 
Tricyclic antidepressants are the initial and most success-
ful line of treatment; nevertheless, they are associated 
with a wide range of side effects, including anticholiner-
gic effects, which have limited their use. As a second line 
of treatment, some opioids (e.g., Tramadol, Tapentadol) 
and topical dosage forms (e.g., lidocaine, capsaicin) are 
used. Strong opioids (morphine, oxycodain) are recom-
mended as a third line of treatment and should be pro-
vided under the supervision of a physician; however, their 
long-term usage is limited due to opioid dependence and 
accompanying side effects. The majority of these drugs 
are given orally and have a strong first-pass effect, result-
ing in reduced bioavailability. Larger doses are required 
to address the problem of pre-systemic metabolism, and 
high peripheral circulation of medications creates a bevvy 
of side effects. A patient with neuropathic pain is treated 
with either single or combination therapy. Drug-drug inter-
actions and high oral doses have negative consequences 
and are a therapy constraint, especially in the case of 
co-morbidity. Drugs are frequently circulated via systemic 
circulation, resulting in equal distribution throughout the 
body, which can be problematic because off-site accu-
mulation can induce a range of negative effects. Because 

the majority of these chemicals are hydrophobic, their 
bioavailability is moderate to low. When these drugs are 
taken orally, they undergo a high rate of pH-dependent 
and/or enzymatic degradation, which adds to their low 
bioavailability [11, 12]. Nano-technological advancements 
in drug therapeutic delivery have been demonstrated to 
improve medication delivery and penetration to the target 
site of action. Drug delivery techniques based on nano-
carriers provide an alternative to established approaches. 
Nano-carriers, such as nanoparticles and nano-emul-
sions, provide a mechanism for encapsulating or adsorb-
ing therapeutic compounds, and because of their small 
size, they can effectively permeate epithelial cell gaps and 
transport pharmaceuticals more efficiently. One of the 
most significant barriers to pharmaceutical delivery to the 
brain is the Blood Brain Barrier (BBB), a hard barrier that 
only a few molecules can successfully penetrate. By deliv-
ering pharmaceuticals directly from the nose to the brain 
via the olfactory and trigeminal pathways, the intranasal 
method of drug delivery tries to bypass the BBB. These 
nerves begin in the nasal cavity and travel to the brain. 
This approach is capable of delivering a wide range of 
low molecular weight drugs as well as certain macromol-
ecules to the CNS (central nervous system). This technique 
of medicine administration has been scientifically proven 
to be a safer, non-invasive, and more convenient means 
of pharmaceutical administration, and it is currently seen 
as a viable option to surgical and traditional approaches 
[13, 14].

Figure 1: Neuropathic Pain and its types [16, 17]
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2  Types of Neuropathic Pain
The word “pain” refers to an unpleasant sensation induced 
by neuronal activity triggered by physical or chemical 
stimuli, or the sensation of nerve ending death in the 
peripheral region. Neuropathic pain is pain produced by 
a variety of nerve lesions or neuronal damage. In general, 
various types of pain are associated with a number of 
non-neuronal illnesses that result in the development of 
chronic pain. Autoimmune diseases (e.g., multiple scle-
rosis), vascular dysfunction (e.g., strokes), metabolic dis-
orders (e.g., diabetic neuropathy), neuro-toxicity (e.g., 
cancer conditions), mechanical nerve injury (e.g., carpal 
tunnel syndrome, vertebral disc herniation), infections 
(e.g., shingles, postherapeutic neuralgia), and trabeculo-
sis are some of the most common diseases where patients 
experience pain [15-17]. Figure 1 describes various types of 
neuropathic pain conditions.

3  Neuropathic Pain Caused By 
Pelvic Masses
People with cancer can expect to feel pain, especially as 
the disease gets worse. Pain control is an important part 
of cancer care from the moment a person is diagnosed, 
because pain can interfere with treatment, make it hard 
for a person to do things, and lower their quality of life. 
[18, 19]. The pelvis is where tumors of nerve tissue grow. 
Pain can be caused by primary solid tumors of the pelvic 
organs and other pelvic tissues, metastatic tumors, or 
nodal conglomerates that cause mass effect. Bony tumors 
in the pelvis can sometimes grow into the pelvic cavity. The 
treatment of pelvic masses and other related problems can 
cause pain. Patients with cancer may have painful condi-
tions that have nothing to do with their disease. Effective 
pain management requires a full understanding of the 
pathophysiology of pain and the ability to “diagnose” 
pain. Neuropathic pain, which is pain caused by problems 
with the nervous system, is one of the hardest things to 
treat in cancer. Neuropathic pain can be caused by mass 
compression or traction of nerve structures [18, 19]. In the 
pelvis, this can include irritation of a single nerve or mul-
tiple nerves, tumor infiltration of the lumbosacral plexus 
in the pelvic sidewall, or a presacral mass affecting the 
sacral plexus [18-20]. 

At first, non-neural tumors will cause nerve inflam-
mation and nociceptive nerve pain. If these problems are 
not treated, they will get worse over time and lead to nerve 
damage and a type of neuropathic pain called deafferen-

tation. At this point, pain is accompanied by problems 
with the nerves. Pain can be felt at the site of the tumor, in 
other parts of the body (somatic referral patterns), along 
nerve roots (radicular) or not along nerve roots (non-radic-
ular), or it can be a mix of all of these. One of the most 
important possible causes of neuropathic pain caused by 
a pelvic tumor is compression of the conus medullaris of 
the spinal cord, which causes pain and loss of sensation 
in the saddle area (buttocks and perineum) but no symp-
toms or signs in the lower extremities [18, 21]. Neuropathic 
pelvic tumor–related pain can be linked to other types of 
pain, such as pain from the tumor getting into the bones 
of the pelvis, aseptic necrosis of bone, shedding of coccyx 
fragments, radiation enteritis and proctitis, pelvic visceral 
distension, fluid buildup (ascites), fistulae, and infec-
tions. The patient may also have nerve pain from surgery, 
radiation, or chemotherapy. When children and teens 
have pelvic pain, solid tumors are much less likely to be 
the cause than other things. But even in this group, it’s 
important to check out a complaint of pelvic pain properly 
because malignant pelvic masses can sometimes happen 
[18, 21].

Even a seasoned doctor may have trouble figuring out 
how much pain a cancer patient is in. A complete history 
and physical exam, including a thorough neurologic 
exam, are needed to find the cause of the problem, figure 
out what diagnostic tests are needed, and choose the right 
treatment. It cannot be stressed enough how important it 
is to get a good understanding of the pelvic lesion(s) and 
how they relate to the symptoms (clinicopathologic cor-
relation). In 65% of cases where a neurology-based pain 
service looked at cancer pain consultations, a thorough 
evaluation of pain led to the discovery of new malignant 
involvement  [18, 22, 23].

When taking a patient’s history, physicians should pay 
attention to things that can help them figure out the type 
of pain. Bone pain can be constant at rest and get much 
worse with movement (incident pain). Sacral disease 
often causes pain in the middle of the back that spreads to 
the buttocks and hurts more when sitting down. Pain that 
isn’t coming from a nerve may be accompanied by vague 
paresthesias and soreness at the painful site. Pain in the 
limbs, in particular, can be sudden, come on by it, or be 
caused by movement or sensory stimulation. It is impor-
tant to understand pain in the context of other symptoms 
(like anxiety, mood, and sleep) and suffering that are not 
pain-related. During a physical exam, the practitioner may 
feel or hear that the bones in the pelvis are tender. Tender 
spots in the sacrum or coccyx can be found by feeling 
them from the outside or by doing a rectal or pelvic exam. 
Bladder percussion can show if a person has trouble going 
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to the bathroom. A digital rectal exam may show that the 
anal sphincter is too loose. Physicians should not forget 
the neurologic exam. If increased tone and hyper-reflexia 
are signs of upper motor neuron dysfunction, this should 
make physicians think that the spinal cord is involved. 
Findings of lower motor neuron weakness, which indicate 
pelvic nerve involvement, may be accompanied by flac-
cidity, atrophy, muscle fasciculations, and hyporeflexia. 
There may also be a loss of the bulbocavernosus and anal 
reflexes. The lower limbs, buttocks, external genitalia, 
and saddle area should all be checked for sensation (to 
identify lesions of the sacral plexus) [18, 24, 25].

It is highly advised that the examining physician 
perform a clinicoradiographic correlation since accurate 
interpretation of symptomatic and asymptomatic lesions 
on diagnostic imaging examinations necessitates exten-
sive knowledge of the patient’s clinical presentation [18, 
26].

4  Chronic Pelvic pain: a cause of 
Neuropathic Pain
Chronic pelvic pain, or CPP, is a “boundary disease” that 
affects many different areas of medicine. It is often caused 
by nerve damage. The main type of neuropathy is a tunnel 
syndrome of the pudendal nerve [27]. Pudendal neu-
ropathy is a condition with many symptoms that causes 
chronic pelvic pain that is not caused by cancer. Experts 
in France call it the “king of the pelvis” because it is one of 
the “great imitators” of modern medicine. Pudendal neu-
ropathy affects how the bowel, bladder, and sexual organs 
work. This is why it is called the “social nerve.” In its most 
basic form, pudendal neuropathy causes perineal pain 
(called pudendal neuralgia) that gets worse when  sitting 
or driving, gets better when standing up, and goes away 
when sitting on a toilet seat [28]. Autonomic dysfunctions, 
central sensitization, and, sometimes, allostatic over-
load make CPP harder to treat. CPP symptoms confuse 
both primary care doctors and specialists in gynecology, 
urology, physiatry, colorectal surgery, pain medicine, and 
neurology [28]. Neuropathies that affect the front and 
back parts of the thoracolumbar and sacral nerves can 
also cause chronic neuropathic pelvic pain. Pudendal 
neuropathy is a type of cumulative trauma syndrome that 
is caused by direct trauma, stretching, and compression. 
Most of the time, it happens because of repeated small 
injuries. Seven pudendal clinicians from around the world 
chose the five most common, close causes. The causes 
aren’t limited to just these things. For example, radia-

tion neuropathy of the pudendal nerve is rare but serious 
[29,30]. 

Pudendal neuralgia is a long-lasting, excruciating 
disorder that affects both men and women, while studies 
show that roughly two-thirds of people who have it are 
female. The main symptom is pain in the anal-rectal region 
or in the genitalia, and the excruciating discomfort is typi-
cally exacerbated when sitting. On one or both sides of the 
body, the discomfort might be felt in the pelvic region and 
tends to shift around. The pain is described by sufferers as 
scorching, stabbing, aching, burning like a knife, pinch-
ing, twisting, and even numbness. Sexual dysfunction, 
gastrointestinal issues, and urinary issues are frequently 
present along with these symptoms [31]. Sexual activity is 
exceedingly unpleasant, if not impossible, for many suf-
ferers of pudendal pain because the pudendal nerve, one 
of the main nerves associated to orgasm, is responsible for 
sexual pleasure. Pudendal neuralgia develops when this 
nerve is injured, inflamed, or trapped, and most of life’s 
enjoyment is lost. The pudendal nerve originates in the 
sacral region and travels deep into the pelvis, splitting 
into three branches that lead to the anal-rectal region, 
the perineum, and the penis or clitoris. Each person has 
modest anatomical variances; therefore a patient’s symp-
toms can vary depending on which branch is harmed, 
though sometimes all three branches are involved. The 
pudendal nerve transmits sensory, motor, and autonomic 
signals, which broadens the range of possible symptoms 
[32]. Pudendal neuralgia is uncommon, and since it can 
resemble other illnesses, it is frequently misdiagnosed, 
which causes some patients to undergo unsuitable and 
unneeded surgery. An MRI of the lumbar-sacral and pelvic 
regions must be performed as soon as a diagnosis is made 
in order to make sure that no cysts or tumors are pressing 
on the nerve. The patient should also undergo testing for 
potential infections or immunological disorders, as well 
as evaluation by a pelvic floor physical therapist to assess 
the condition of the pelvic floor muscles and identify 
whether there are any irregularities in skeletal alignment. 
To determine whether there has been a trauma or injury to 
the nerve through surgery, childbirth, or exercise, a thor-
ough patient history is required. Testing of the sensory 
system, the pudendal nerve motor latency test, and 
electromyography are further diagnostic tools. Another 
method for determining whether the pudendal nerve 
is the cause of pain is a nerve block that offers hours of 
pain relief [32]. Severe depression is one of the symptoms 
of pudendal neuralgia that is most frequently present. 
Because of the unbearable anguish, several patients with 
the condition have died by suicide. Because they can help 
relieve bladder issues as well as the hypersensitivity of the 
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vaginal area, antidepressants should be taken into con-
sideration. Anti-anxiety medications significantly relieve 
muscle spasms, while some anti-seizure medications are 
said to help with neuropathic pain. Uninformed doctors 
are hesitant to recommend opiates for a condition that 
exhibits no outward abnormality, yet the patients who 
suffer from genital nerve pain must receive opiates due to 
how desperate their condition is. Even though they are not 
always effective, drugs do help many people manage their 
pain. Since pudendal neuralgia can cause severe pain, it is 
critical that individuals with this condition undergo ade-
quate pain management up until the proper treatment is 
identified [33, 34].

5  Treatment options for Neuro-
pathic Pain 

5.1  Phyto-therapeutics for neuropathic pain 

A variety of natural substances or plant-based products 
have been shown to have analgesic properties (Table 1). 
The analgesic effects are attributed to active compounds 
found in a variety of plants, which are said to work by 
either suppressing pain synaptic responses or having a 
high anti-oxidant potential. Some are said to be neuropro-
tective or to have anti-apoptotic properties, which could 
aid in the reduction of inflammation [35-40]. Capsaicin, a 
chemical found in chilli peppers, has been demonstrated 
to aid in the treatment of arthritic pain, musculoskeletal 
discomfort, and neuropathic pain linked with diabetes 
and osteoarthritis. According to reports, Averitas Pharma, 
Inc., USA’s 8 percent capsaicin patch marketed under the 
trade names “Qutenza” and “NGX 4010” provides signifi-
cant relief in Postherpetic Neuralgia, Trigeminal Neural-
gia, Diabetic Neuropathy, and Peripheral Neuritis [41-47]. 
Salicin, a kind of glycoside, is found in willow bark (Salix 
sp., Populus sp.). It has an aspirin-like structure and 
antipyretic, anti-inflammatory, and analgesic properties, 
making it effective in both acute and chronic pain. Salicin 
alleviates peripheral neuropathy by inhibiting prostaglan-
din synthesis via cyclo-oxygenase enzymes, and it allevi-
ates central neuropathic pain by directly influencing the 
hypothalamus region of the brain. Triptolide, produced 
from Tripterygium wilfordii, is thought to work centrally 
because of its small molecular size and lipophilic nature, 
which allow it to cross the blood-brain barrier and have an 
anti-inflammatory effect on the central nervous system. 
Triptolide has been shown to interact with important 

body mechanisms such as the mitogen-activated protein 
kinases (MAPKs) pathway, inhibiting the release of pro-in-
flammatory cytokines such as Interleukin-1β, Tumor 
necrosis factor-α, and Interleukin-6 and thus reducing 
inflammation-related neuropathic pain [48-50]. Similarly, 
epigallocatechin-3-gallate (EGCG), the active component 
of green tea (Camellia sinensis), is a type of polyphenol 
that has been shown to up regulate various body signa-
ling pathways, reduce neuronal damage caused by oxi-
dative stress, and have anti-inflammatory properties, 
thus aiding in neuropathic pain conditions such as con-
trolling elevated inflammation during neurodegenera-
tion. Curcumin, a polyphenol abundant in the rhizomes 
of Curcuma longa, has been extensively recognized for its 
antioxidant, anti-inflammatory, antimutagenic, and anti-
cancer properties, making it a popular alternative in Asian 
civilizations. Curcumin scavenges nitric oxides, which are 
damaging to nerve cells, and restricts the synthesis of 
nitrates in the brain, lowering TNF-α  levels and thereby 
reducing inflammation [51-56]. 

5.1.1  Capsaicin

Chilli peppers are commonly used in cooking to add flavour 
and heat. Capsaicin, the plant’s main bio-active compo-
nent, is responsible for the plant’s bitter taste. Because of 
the wide variety available around the world, the concen-
tration of this compound ranges from roughly 0.1 percent 
(w/w) to extremely spicy 1 percent (w/w). Aside from the 
taste, the therapeutic use of this compound has increased 
its use in everyday food. Among the chemical’s properties 
are anti-inflammatory and analgesic properties. Several 
studies have shown that capsaicin has analgesic proper-
ties in a variety of conditions, including osteo/rheumatoid 
arthritis pain, postherpetic neuralgia, mastectomy pain, 
and diabetes-related pain [41, 44]. The TrpV1 receptor is 
a transient receptor potential cation channel subfamily V 
member 1 receptor discovered on neurons that regulates 
body temperature and detects pain. As a TrpV1 agonist, 
capsaicin binds to TrpV1 receptors and, once activated, 
causes a rapid influx of Na+/Ca2+ ions, resulting in mem-
brane depolarization. As a result, fast inflammatory reac-
tions occur, which might cause itching or burning sensa-
tions. Capsaicin, on the other hand, causes the exhaustion 
of specific neurotransmitters such as “Substance P” from 
A-delta or C-nerve fibres, resulting in temporary desensiti-
zation or nonfunctioning of TrpV1 receptors and thus loss 
of pain sensation. As a result, capsaicin has the potential 
to be used to relieve pain. Its irritability, on the other hand, 
remains a source of concern for both patients and health-
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care providers. Capsaicin is predominantly metabolized 
in the gastrointestinal system, with the liver being the 
principal metabolizing organ. Cytochrome P450 enzymes 
metabolize capsaicin into various intermediates such as 
hydroxycapsaicins and vanillin. According to one study, 
capsaicin is commonly used in topical ointments and 
creams, with a maximum plasma concentration of 17.8 ng/
ml. Capsaicin has been used as a therapeutic agent in 46 
clinical trials (US National Library of Medicine) to date 
in order to further investigate its therapeutic potential in 
neuropathic pain [57, 58].

5.2  Neuropathic pain Management using 
Drugs

The International Association for the Study of Pain 
established the Neuropathic Pain Special Interest Group 
(NeuPSIG), which approved three therapy approaches 
used by physicians worldwide. First-line treatment 
options include gabapentinoids (such as Gabapentin and 
Pregabalin), tricyclic antidepressants (such as Amytryp-
tiline), serotonin norepinephrine reuptake inhibitors 
(such as Duloxetine and Venlafaxine), anticonvulsants or 
anti-epileptics (such as Lamotrigine), and anti-spasmodic 
drug molecules (such as Baclofen). Gabapentinoids bind 
to calcium ion channels, lowering calcium input into 
cells and causing membrane stability. Gabapentinoids 
have a similar structure to the neurotransmitter GABA. 
The USFDA (United States Food and Drug Administration) 
has approved these drugs, which are extensively used in 
neuropathic pain conditions such as diabetic neuropa-
thy, phantom limb syndrome, and pain from spinal cord 
damage. Tricyclic Antidepressants (TCA)s prevent seroto-
nin and noradrenaline reuptake from synapses, whereas 
SNRIs prevent serotonin and norepinephrine reuptake 
from synapses, thus blocking the pain signaling pathway. 
According to reports, TCAs also inhibit acetylcholine and 
histamine receptors and channels. These medications are 
also routinely used to treat, among other things, spinal 
cord injury, postpartum discomfort, diabetic neuropathy, 
and prostate enlargement [59]. Opioids (such as Tramadol 
and Tapentadol) or local topical treatments are used in the 
second line of treatment (such as Lidocaine and Capsai-
cin). Opioids are used to prevent both post and pre syn-
aptic pain signal transduction when these drugs interact 
with   µ-opioid receptors. The USFDA has only approved 
Tapentadol for the treatment of diabetic neuropathic pain. 
To address specific neuropathic pain problems in periph-
eral areas, topical treatment approaches that block ion 
gated channels are used. The third line of therapy options 

is strong opioids (such as Morphine and Oxycodane), 
which function similarly to other opioids. Botulinum neu-
rotoxin A (BTX-A), a subcutaneous injection that produces 
spasticity and impairs synaptic neuronal signal transmis-
sion, is also part of the same therapy protocol. These neu-
rotoxins are the least popular option for treating periph-
eral neuropathic pain [60, 61]. The therapeutic strategies 
described above are not the only ones accessible for neu-
ropathic pain management. Because the reasons of pain 
vary, therapy options include the use of various pharma-
ceutical classes that function in a manner similar to those 
recommended by NeuPSIG.

5.2.1  Baclofen

Baclofen is an anti-spasmodic medication that was ini-
tially approved by the US Food and Drug Administration 
in 1992. Baclofen is a carboxylic acid derivative with a 
gamma carbon 4-amino-3-(4-chlorophenyl) butanoic acid. 
Baclofen is chemically similar to GABA and mostly binds 
to GABA-B receptors (agonists) found throughout the 
central nervous system [64-66]. Baclofen was discovered 
to bind to the G-protein coupled GABA receptor subunits 
1 and 2 of the Gamma-aminobutyric acid type B receptor. 
When numerous excitatory neurotransmitters (Gluta-
mate/Aspartate) interact, it suppresses them, which aids 
in the treatment of painful disorders such as Multiple 
Sclerosis and trigeminal neuralgia. Baclofen is a hydro-
philic substance that is can easily absorbed. Despite its 
high absorption in the human body, it is poorly absorbed 
across the blood-brain barrier. Baclofen is partially (15%) 
metabolized in the liver when the –NH2 group is removed. 
Because it is a hydrophilic molecule, the kidneys expel 
it mostly intact (70-80 percent of drug). According to 
According to a study, baclofen has an 80 percent bioavail-
ability when taken orally. However, because of its short 
half-life of 2-6 hours, patients must take the medication 
on a regular basis in order to maintain optimum drug con-
centrations in plasma. Furthermore, aqueous solubility 
allows for faster circulation (through systemic circula-
tion), resulting in drug accumulation in many organs and 
unfavorable risks and side effects such as hypertension, 
neuropsychiatric difficulties, urinary issues, and so on. 
Baclofen is generally used to treat muscle stiffness caused 
by neurological diseases such as multiple sclerosis [67-72]. 
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5.2.2  Lamotrigine

The United States Food and Drug Administration (USFDA) 
have approved lamotrigine for the treatment of epilepsy, 

seizures, and bipolar disorder. Lamotrigine is also used 
to treat neuropathic pain syndromes such as trigeminal 
neuralgia and Lennox-Gastaut syndrome. Lamotrigine is 
categorized by IUPAC as 6-(2, 3-dichlorophenyl)-1,2,4-tri-

Table 1: Various drugs used in treatment of Neuropathic Pain [39, 62, 63]

Drug B.A. ROA Daily dose Side Effects

Antidepressants – TCA

Amitriptyline 33% to 
62%

Oral,
Topical

25–75 mg/day Somnolence, anticholinergic effects (e.g. xerostomia, 
urinary retention, constipation, blurred vision, mydria-
sis), fatigue, weight gainNortriptyline 51% Oral 75–100 mg/day

Desipramine 60–70% Oral Max dose 150 mg/day

Antidepressants – SNRI

Duloxetine 50% Oral 60–120 mg/day hepatotoxicity, hypertensive crisis, gastrointestinal 
haemorrhage, delirium, myocardial infarction, cardiac 
arrhythmias, glaucoma, suicidal thoughtsVenlafaxine 45% Oral 75–225 mg/day

Anticonvulsants (Anti-epileptics)/Ca2+ channel ligands

Carbamazepine ~100% Oral 800-1200
mg/day

Blurred vision or double vision, continuous back-and-
forth eye Movement

Phenytoin 70–100% oral, par-
enteral

300 mg/day Decreased coordination; mental
confusion; nervousness; slurred speech; trouble with 
breathing

Gabapentin 27–60% oral, 
nasal

100 mg/day Clumsiness or unsteadiness; continuous, uncontrolled, 
back- and-forth, or rolling eye movements; anxiety

Lamotrigine ~98% Oral 25-500 mg/day Blurred vision, changes in vision, clumsiness or unstead-
iness, double vision, poor coordination, skin rash

Zonisamide ~100% Oral 100-400
mg/day

Discouragement, feeling sad or empty, irritability, lack of 
appetite, loss of interest or pleasure

Ox-carbazepine > 95% Oral 600 mg/day Change in vision; change in walking or balance; clumsi-
ness or unsteadiness; cough, fever, sneezing

Antispasmodic agents/ Gabapentinoids

Baclofen well 
absorbed 
(~74%)

oral, 
intrath-
ecal

5-20 mg/day Confusion; dizziness or lightheadedness; drowsiness; 
nausea; unusual weakness, especially muscle weakness

Pregabalin High 
(≥90%)

Oral 50 mg 3 times a day Drowsiness, dizziness, dry mouth, constipation, diffi-
culty concentrating, swollen arms/legs, and weight gain 
may occur

Topical/local treatment

Lidocaine Low Topical In a 24-hour period, 
apply one to three 
patches to the painful 
area for up to 12 hours 
each.

Local erythema, rash, itch at application site

Capsaicin	8% patch Low Topical Apply one to four 
patches to the uncom-
fortable area every three 
months.

Pain, erythema, itch, oedema, vesicles, dryness at 
application site
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azine-3,5-diamine and belongs to the chemical class Ben-
zenoids and their derivatives. The drug’s main interact-
ing receptors are sodium (Sodium channel protein type 
2 subunit alpha) and calcium ion channels (Voltage-de-
pendent R-type calcium channel subunit alpha-1E), which 
are responsible for the influx/efflux of Na+/Ca2+ ions to 
maintain membrane potential and the release of various 
excitatory neurotransmitters, particularly glutamate ions. 
Lamotrigine is thought to keep neuronal cell membranes 
intact by decreasing Na+ currents, acting as a ligand 
for the Na+ channel, which subsequently seals the ion 
channel gate, blocking glutamate release [73, 74]. Binding 
with the Cav2.3 receptor (Calcium receptor) is thought to 
provide analgesic and anti-convulsant properties. Lamo-
trigine is easily absorbed in the body, with an oral bioavail-
ability of 98 percent. Maximum plasma concentrations are 
easily attained between 1.4 and 4.8 hours. Lamotrigine is 
mostly metabolised in the liver, where it is glucuronidated 
to form an inactive molecule (2-glucuronide-conjugate) 
that is eliminated by the kidneys (76 percent as conjugate, 
10 percent as unaltered drug, and other intermediates). 
Despite being lipophilic, large enough quantities of lam-
otrigine do not reach the brain. Because this medication 
binds to non-target areas, it can result in a number of side 
effects, the most prevalent of which is subcutaneous skin 
allergy [75-77].

6  Conclusion
Chronic pelvic pain (CPP) is not a disease but a complex 
multidimensional syndrome. Although any one disorder 
may be the cause of CPP, pain can also be the end result of 
several medical conditions, with each contributing to the 
generation of pain and requiring management.

Neuropathic pain is caused by a number of nerve inju-
ries or lesions, and it is currently treated using a variety of 
synthetic chemical molecules when nonsteroidal anti-in-
flammatory medications fail to work. As a result of the 
broad category opioid substances, patients suffer from 
respiratory harm and seizures. Various anticonvulsant 
and antidepressant chemicals are routinely used to treat 
neuropathic pain complaints; however their use is limited 
due to their side effects. The adverse effects of these phar-
macological agents are commonly documented, and the 
high dose regimen is unpopular among patients. Plant-de-
rived bioactive compounds that have been proved to have 
medicinal or therapeutic potential are known as phyto-
therapeutics. In traditional Indian and Chinese medi-
cine, various plant sources were used to treat neuropathic 

pain. Various researches have demonstrated that Camel-
lia sinensis, Curcuma longa, Tripterygium wilfordii, and 
Capsicum sp. can aid with neuropathic pain. These plant 
sources are said to have anti-oxidant, anti-inflamma-
tory, neuroprotective, and calcium inhibitory properties, 
making them effective analgesics and potent molecules 
for the creation of herbal medicines.
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