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ABSTRACT

Radiofrequency Ablation (RFA) technology has been used to ablate or modify unpleasant sources. RF has been utilized to treat a variety of pain-producing
components for more than 50 years, although not all pain syndromes have yet been treated with it due to knowledge or technical limitations. In this review
paper, we'll look at how RFA is being used in pain management for the first time and how it's trending and might be used in the future. They include:

. Chronic headaches, Migraines, Cluster, Atypical facial pain, Postherpetic neuralgia, Head and neck cancer pain, Postoperative headaches,
Posttraumatic headache, Sluder's neuralgia, Cervicogenic Headaches, Tinnitus
. Trigeminal neuralgia (Typical- Atypical- Post-traumatic), Glossopharyngeal Neuralgia, Supraorbital Neuralgia, Infraorbital Neuralgia, Facial

pain secondary to tumor removal
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1. Main text

Introduction:Radiofrequency Ablation (RFA) technology has been used to ablate or modify unpleasant sources. RF has been utilized to treat a variety of
pain-producing components for more than 50 years, although not all pain syndromes have yet been treated with it due to knowledge or technical
limitations. This review paper will look at how RFA is being used in pain management for the first time, how it's trending, and how it might be used in the
future. RF's collaborative uses, better technology, and safety characteristics in pain therapy will also be explored as the new indications(1).

Headache Pain Syndromes:Headaches are a significant source of discomfort, disability, and social isolation. Learning that specific sensory nerves
contribute to the patient's headache allows for a minimally invasive ablation for the discerning clinician. This improves daily function and reduces the
need for medication for many patients.

SPG was previously targeted using RF thermocoagulation. The sphenopalatine branch of the maxillary nerve was permanently damaged in these
approaches, resulting in permanent cheek and palate numbness. (2). The SPG uses pulsed RF technology, which is less damaging and causes minor
discomfort during treatment (3, 4).

Using fluoroscopy and computed tomography, needles can be positioned in the SPG using the percutaneous infra zygomatic technique. (5).

Atypical face pain, SPG neuralgia caused by herpes zoster, and atypical trigeminal neuralgia can be treated with PRF-SPG. PRF-SPG was used using the
Infrazygomatic approach and Fluoroscopy guidance in the above disorders. Thirty-five percent of patients had complete pain reduction, and 42 percent
had moderate relief (2). 30 patients with chronic pain in the head and face were treated with SPG-PRF, and 21% experienced complete pain alleviation,
while 65% experienced moderate improvement (6)
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Cluster headaches (CH), one of the most common headaches, can also be treated with RF. There are two types of cluster headaches: those that occur
frequently and those that occur infrequently. Flushing, lacrimation, nosebleeds, and redness of the face are all signs of eye and nose dysfunction. (7).
Targeting the SPG with CT-guided PRF can be used to treat refractory cluster headaches. Most patients with refractory episodic CH were shown to have
effective remission, while only 64% of those with chronic CH showed the same results (4).

Cervicogenic Headaches (CHA):The higher cervical spine sources a secondary headache (8). The efficacy of RFA or PRF in CHA cases refractory to
medication therapy has been evaluated in numerous case reports and retrospective investigations (9, 10).

The DRG of C2 and C3 have recently been targeted for CHA, which has resulted in satisfactory outcomes. (11), either by applying pulsed RF to the
greater occipital nerve and the left atlantoaxial joint region, which produced positive outcomes (12).

C1-2 intra-articular joint ablation is a new treatment for CHA. The therapeutic purpose of intra-articular Treatment and RF neurotomy differs. Intra-
articular joint ablation relieves pain by stimulating articular cartilage or joint capsule sensory fibers. Instead, it targets the medial nerve branches that feed
the facet joints. The C1-C2 joint ablation caused a temporary increase in discomfort, but functional improvements were realized (13). Some
rheumatological diseases can present them in different conditions, such as Ankylosing spondylitis (14).

Glossopharyngeal Neuralgia (GPN) Pain attacks in the sensory distribution of the glossopharyngeal nerve are a symptom of this rare facial pain disease
(cranial nerve 1X) (15). GPN is best treated with medical intervention (16), but Rhizotomy, a nerve block, microvascular decompression, and other
treatments have been tested.

Even though percutaneous RF thermocoagulation may effectively treat idiopathic and secondary GPN, Treatment comes with several risks and side
effects.(17). Therefore, PRF has been used in various studies to treat GPN and has had less negative effects. Treatment for idiopathic glossopharyngeal
neuralgia with CT-guided pulsed RF was studied for its long-term impact on patient outcomes. Their one-month success rate was 93.3 percent, and their
long-term recurrence-free survival rates at 120 months postoperatively were 54.8 percent(18).

The glossopharyngeal nerve is percutaneously rhizotomies through the JF using a lateral cervical route. The vagus nerve, spinal accessory nerve, and
internal carotid artery can be damaged.The use of fluoroscopic C-Arm and CT-guided selective RF ablation for trigeminal and glossopharyngeal facial
pain disorders was novel. To block the V3 branch, the V2 branch, and the glossopharyngeal nerve, researchers used flat-panel C-arm CT guidance in a
2018 publication. This technique helped 18 individuals with TN, GPN, and unusual facial discomfort. Achieved 100% technical success using needle
guidance, notably in difficult-to-reach locations like the styloid process and foramen rotundum. A good therapeutic response was achieved with minimal
adverse effects (19)

Supraorbital Neuralgia:In this rare neuropathy, the forehead's supraorbital notch and medial part are painful. The supraorbital nerve is a frontal sensory
branch. Drugs and supraorbital nerve blocks may help. Supraorbital neuralgia has been treated with neurodestructive (RF thermocoagulation) and non-
destructive (PRF). (20).

Patients with refractory supraorbital neuralgia were treated with ultrasound-guided RF thermocoagulation for a year. It was 96.2% at 12 months and
49.7% at 97 months (21).

Infraorbital Nerve Neuralgia: This neuralgia was treated with RF at 42°C percutaneous nondestructive method (PRF) (22). High voltage PRF recently
proved safe and beneficial for refractory infraorbital nerve neuralgia. (23). For patients who did not react to standard therapy, 42°C PRF combined with
60°C CRF was employed, with a 72.7 percent efficacy rate over two years (24).

Contraindications: Radiofrequency ablation has few contraindications. Contraindications include patient refusal, high ICP, and local infection. Because
many procedures involve the spinal column, good clinical judgment and standard of care are required when dealing with anticoagulants and bleeding
disorders. It is usually done following ASRA rules. When to discontinue taking aspirin (6 days), clopidogrel (7 days), apixaban (3-5 days), rivaroxaban (3
days), warfarin (5 days), and intravenous heparin (4 hours). Coagulation studies should be evaluated as needed. Bacteremia and congenital or surgical
anomalies are relative contraindications. Because these are elective operations, weighing risks and benefits is critical.

Trigeminal neuralgia (TN): Attacks in the distribution path of one or more branches of the trigeminal nerve that are sudden, frequent, fleeting, sharp to
stabbing in nature present themselves. (25). RF can be used to treat TN resistant to other treatments. Under CT guidance, individual branches at the
existing foramen are safer and more selective than the intracranial Gasserian Ganglion (GG). Percutaneous transforaminalovale (FO) targeting the GG is
the most prevalent method. (26, 27). RF can also be used in some orthopedic conditions. Some orthopedic conditions don't need surgery, so an alternative
plan should be considered (28).

Posttraumatic trigeminal neuropathy (PTTN):is a result of damage to the trigeminal nerve's peripheral branches. Under a lateral fluoroscopic approach,
PTTN patients who received PRF of the SCG experienced decreased pain from 8.82 to 3.94 (29).

Chronic headaches, especially chronic migraines, can be treated with RF. RF ablation for pericranial nerves relieved pain in 90.3 percent of patients, and
the mean pain score decreased from 6.6 to 1.9 (30). Common medicines don't help some migraines, and they can be controlled with PRF stimulation of the
greater occipital nerve (GON). For at least three months, this method cut the pain score from 8 to 3 (31).

The sphenopalatine ganglion (SPG), also known as the pterygopalatine ganglion, is in the pterygopalatine fossa. It helps the body move. The SPG is the
largest ganglion outside of the calvarium. It has sympathetic, parasympathetic, and sensory neurons in it and other cells. (32). Several types of headaches
can be alleviated by focusing on SPG. Atypical face pain, cluster and migraine headaches, and trigeminal neuralgia are a few examples (33, 34).
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Postherpetic neuralgia, head and neck cancer pain, and postoperative headaches following endoscopic sinus surgery have also been explored for the
blocking and ablation of the SPG (35, 36)

Conclusion:|In this review paper, we'll look at how RFA is being used in pain management for the first time and how it's trending and how it might be
used in the future(37). They include:

. Chronic headaches, Migraines, Cluster, Atypical facial pain, Postherpetic neuralgia, Head and neck cancer pain, Postoperative headaches,
Posttraumatic headache, Sluder's neuralgia, Cervicogenic Headaches, Tinnitus
. Trigeminal neuralgia (Typical- Atypical- Post-traumatic), Glossopharyngeal Neuralgia, Supraorbital Neuralgia, Infraorbital Neuralgia, Facial

pain secondary to tumor removal
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