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        Abstract


        Background


        Intense, refractory neuropathic pain is an unfortunate complication following a Herpes Zoster (HZ) infection/rash and is regarded as post-herpetic neuralgia (PHN). The risk of PHN increases with age. The erector spinae plane (ESP) block has been demonstrated to block transmission through the thoracic and lumbar spinal nerves. This report describes two patients that were able to significantly reduce their chronic pain medications following a series of ESP blocks.


        Methods


        ESP blocks were performed in two patients at the transverse process level correlating with their clinical presentation. All the blocks were performed with ultrasound guidance using a previously described technique using 30 ml of 0.25% bupivacaine and 80 mg methylprednisolone in a fascial plane deep to erector spinae muscle. Standard monitoring was applied to both patients. A baseline pain score was taken and following the procedure, the patients were given a pain diary to document their pain severity for two weeks. A clinic visit with the completed pain diary was scheduled approximately 2-4 weeks later for block assessment in terms of pain relief, with further clinic follow-up as indicated.


        Case reports


        Both patients had a flare of their PHN following major surgery. The referral to the Transitional Pain Service (TPS) at Toronto General Hospital (TGH) was primarily for help with management of PHN pain and optimization of the patients' pain regimen. Pain medications were being escalated without analgesic benefit and daily activities were becoming negatively impacted. The two patients were scheduled for series of three ESP blocks at intervals of not less than 4 weeks. After every block their pain severity reduced and their medications were able to be tapered gradually.


        Conclusions


        The results from the above interventions indicate that a series of ESP blocks with local anesthetic and steroid may be considered as a viable therapeutic option in the management of refractory PHN. Concurrent benefits of interventional blocks may include improvements in patients' pain scores and functional status, along with the ability for patients to reduce their opioid and other neuropathic pain medication doses and help to reduce the associated side effects.
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        Introduction


        Herpes Zoster (HZ), also known as shingles, results from the reactivation of the varicella zoster virus (VZV), which can remain latent in the body for several years after a primary varicella (Chickenpox) infection. Neuropathic pain that persists for months to years after resolution of the HZ is regarded as Post-herpetic neuralgia (PNH), [1,2]. Approximately 5%-20% of those with HZ go on to develop PHN, [1].


        The primary risk factor for the occurrence of HZ is age. Unfortunately, the incidence of HZ markedly increases after the age of 50 years correlating with an age-related decline in cell mediated immunity, [2]. The incidence of HZ, and PHN, has also been observed to be increasing. This is partly attributed to an expanding aging population and increasing rates of immunosuppression due to treatment and disease, [3]. Approximately 20% of people aged 60-65 years and 30% of people aged 80 years and older, who have had acute HZ, subsequently develop PHN [4]. Treating the geriatric population with neuropathic pain medication adds another layer of complexity as pharmacokinetics may be altered in this group.


        The development of PHN has a detrimental effect on patients' quality of life [5]. Once PHN has been diagnosed, clinicians strive to balance analgesia vs. adverse drug effects. Some accepted treatment modalities for PHN include calcium channel α2-δ ligands (gabapentin, pregabalin), tricyclic antidepressants, topical lidocaine, topical capsaicin and opioids [1]. Combination therapies with interventional procedures are also used. Beyond the increase in public health costs, patients suffering with PHN report poor sleep, reduced ability to work and an overall reduction in their quality of life [6].


        The erector spinae plane (ESP) block, first reported in 2016, has been demonstrated to block transmission through the thoracic and lumbar spinal nerves. Additionally, it may also block transmission through sympathetic nerve fibers. In theory therefore, the ESP block should provide pain relief for PHN. A paucity of literature exists describing the successful use of the ESP block in acute HZ [7] and PHN [8].


        In this report, we describe two patients that presented with significant PHN. Following a series of ESP blocks with local anesthetic and steroid their pain improved and they were able to reduce their chronic pain medication.


        Case Reports


        Case 1


        An 81-year-old woman with a history of post-herpetic neuralgia 5 years ago underwent a double coronary bypass graft and tricuspid valve repair surgery. She was 157 cm tall and weighed 70 kg. Preoperatively her functional status was limited and improved significantly following surgery. Following surgery, she unfortunately developed chronic post-sternotomy pain along with a recurrence of her post-herpetic neuralgia symptoms. She was escalated to Oxycodone 60 mg/day and Pregabalin 75 mg TID without much improvement in pain severity. She was referred to the TPS clinic for management of her PHN and optimization of her analgesic regimen. At presentation, her pain was moderate to severe (NRS 5-7/10) in intensity and described as a constant stabbing, burning and throbbing sensation in the posterior and anterior aspect of the right hemithorax in the distribution of T3-T6. Examination revealed significant allodynia and hyperalgesia along the T4 dermatome. After being reviewed in the TPS clinic, nabilone 0.5 mg BID and a neuropathic topical cream containing ketamine, gabapentin, amitriptyline, baclofen and diclofenac were added to her medication regimen. She showed mild response with no improvement in pain severity. The patient had the course of ESP blocks explained to her and was then scheduled for a series of injections. Informed consent was obtained prior to the performance of each ESP block. Written consent for the publication of these cases was obtained. All the blocks were performed in a designated block bay by the staff anesthesiologist (H.C & M.K) using the technique as described by Forero M, et al. [9]. With the patient seated, scout scan was done using a high frequency (L12 - 3 MHz) linear transducer (Philips CX50, Philips Ultrasound, Andover, MA, USA). This was performed to mark the required thoracic spine level by counting spinous process from above. The skin was sterilized with a 2% chlorhexidine solution and the transducer was placed in a transverse orientation to identify the spinous process, articular process and transverse process. The tip of the desired transverse process was centered on the ultrasound screen, then the probe was orientated to the longitudinal axis and hypoechoic muscle layer of erector spinae muscle was identified overlying the tip of the targeted transverse processes. An 9 cm 22G block needle (Sonoplex STIM, PAJUNK, Germany) was inserted in-plane in a cephalad to caudal direction to place the needle tip between the fascial layer of erector spinae and the tip of the targeted transverse process. Correct tip position was confirmed by injection of 1 ml of injectate and visualization of hypoechoic fluid spread deep to the erector spinae muscle following which a total of 30 ml of 0.25% bupivacaine and 80 mg of methylprednisolone was injected. A right ESP block was performed at the T4 level with 30 ml of 0.25% Bupivacaine and 80 mg methylprednisolone. Thirty minutes later, the patient reported > 50% pain reduction 1-2/10 for two weeks followed by gradual increase to 5/10. Post-procedure she was given the pain diary to document her pain intensity twice daily. A clinic visit was scheduled approximately 2-4 weeks later in order to assess block efficacy. After 6 weeks, the ESP block was repeated at T4 with 30 ml of 0.25% bupivacaine and 80 mg methylprednisolone and she again experienced reduction in pain to 2/10 in intensity for greater than 2 weeks. She returned to the clinic for third ESP blocks after 4 weeks. After every block she showed progress and her medications were tapered gradually. Following her third block her analgesics had been reduced to Oxycodone 30 mg/week, Nabilone 0.25 mg BID, Amitriptyline 20 mg QHS and her functional status was significantly improved. At her one-year follow-up visit after her last ESP block, her pain scores remained mild (NRS 2-3/10) and she was engaged with her daily activities.


        Case 2


        A 53-year-old man was referred to the TPS clinic two years after a double lung transplant. A pruritic vesicular eruption on the left side of his chest led to a clinical diagnosis of herpes zoster during his postsurgical hospital course. His immunosuppression regimen may have contributed to the development of the HZ flare and the ultimate development of PHN. A referral to the TPS clinic was made to help manage his PHN. His pain intensity was severe (7-9/10) and he described his pain as an intermittent sharp and stabbing which radiated from the posterior and anterior aspects of his left hemithorax in the T7-T12 dermatomes. He had co-existent allodynia and hyperalgesia in the above dermatomal distributions. Upon presentation to the clinic, he was already on pregabalin (600 mg daily), Tylenol #3 (acetaminophen/codeine) TID, nabilone 1 mg BID, nortriptyline 10 mg QHS, and a neuropathic topical cream containing ketamine, gabapentin, amitriptyline, baclofen and diclofenac. Given the excessive dose of pregabalin, he experienced significant side effects from the pregabalin including peripheral edema. This gentleman also had the course of ESP blocks explained to him and was then scheduled for a series of injections. Informed consent was obtained prior to each procedure. He also signed the consent form for the publication of his case. Same technique described by Forero M, et al. [9] were used all the times. An ESP block was performed at the level of T8 with 30 ml of 0.25% bupivacaine and 80 mg methylprednisolone. Thirty minutes later his pain decreased from NRS Score of 9/10 to 2-3/10. Pain diary was handed over to him to document his pain intensity twice daily. A clinic visit was scheduled approximately 2-4 weeks later in order to assess block efficacy. At clinic follow-up at 4 weeks later, he reported the pain of previous intensity (NRS 9/10). A second ESP block was performed at T8 with 30 ml of 0.25% Bupivacaine and 80 mg Methylprednisolone, following which he experienced 50% pain reduction for 3 weeks this time. At a third clinic visit 4 weeks after the second block the ESP block was repeated and provided long lasting analgesia of 3/10 in NRS pain intensity. After each block he showed improvement, his medications were gradually tapered. His pain medications were eventually reduced to pregabalin 75 mg BID, nabilone 0.5 mg BID, duloxetine 30 mg QHS and there was no longer the need to use opioid analgesics. He had excellent pain control with this regimen for 8 months, unfortunately he had to undergo a second double lung transplant at that time.


        Discussion


        The pathogenesis of PHN is multifactorial. Damage to peripheral and central neurons is a consequence of the inflammatory response that occurs with zoster reactivation and migration along spinal nerves. As a result, nerve fibers (both peripheral and central) may develop lower action potential thresholds leading to spontaneous discharge and disproportionate responses to stimuli (Allodynia and Hyperalgesia).


        Risk factors for developing PHN after latent herpes zoster infection include older age, female sex, presence of a prodrome, greater rash severity and greater acute pain severity [10]. The following risk factors explain the fact that the first patient in our case report developed recurrence of PHN along with chronic post-surgical pain. In a cohort study by Forbes, et al. [11], he concluded PHN risk was increased for a number of patient characteristics and comorbidities, notably with age and among those with severe immunosuppression. The second patient described herein developed PNH after the initiation of immunosuppression therapy following his lung transplantation.


        PHN management is tailored to the individual patient, but usually involves a multidisciplinary approach that includes optimizing oral analgesics, performing various interventional procedures and psychotherapy. Interventional procedures trialed to date include intercoastal blocks, [12], paravertebral blocks, [13], epidural blocks, [14], and dorsal root ganglion destruction or ablation, [15]. Recently, spinal cord stimulation and peripheral nerve stimulation has demonstrated promise [16]. Despite the lack of a high level of evidence most of these procedures are relatively invasive, costly to implement and technically complex.


        ESP blocks under ultrasound guidance are procedures that involve depositing local anesthetics into a paraspinal tissue plane that is distant from the pleura and neuraxial structures. Its safety profile is excellent and local anesthetic spreads readily in the erector spinae plane. All patients will get IV access, baseline vital monitoring including ECG, heart rate, pulse oximetry continuously and non-invasive blood pressure were instituted every 5 minutes in all patients from the beginning of the procedure till block completion. In our setup, the volume of local anesthetics used is based upon the patient weight, maximum dose and toxicity profile of the local anesthetic used. Bupivacaine is generally used in our practice; we dilute the concentration according to required volume to be injected so that the total dose is less than 3 mg/kg. Our block room is equipped with necessary equipment and drugs including Intralipid 20% to manage the rare complications such as local anesthetic systemic toxicity. All the patients were monitored for complications for a total of 30 min before being sent to home. A volume of 20-30 mL in adults produces predictable and extensive cephalo-caudal spread and anesthesia of several dermatomes [17]. A cadaveric study demonstrated that the injectate from ESP blocks involves both the ventral and dorsal ramus of corresponding spinal nerves, producing loss of sensation over the posterior as well as anterolateral thorax, [18].


        The ESP Block has been successfully used as an effective therapeutic option to treat pain from acute HZ in the emergency department [7]. Beyond a reduction in acute pain, the hope was to prevent HZ from developing into PHN [19]. There are potentially three mechanisms involved in the pathophysiologal development of PHN. One possibility is that irritated nociceptors induce and maintain sensitization in the spinal dorsal column, [20]. Second, pain could result from a massive degeneration of both myelinated and unmyelinated primary afferents, [21]. Finally, loss of nociceptive primary afferents induces a synaptic reorganization in the dorsal horn, [22]. One or multiple mechanisms can co-exist in a patient [20-23]. In the current report, we elected to perform series of three ESP blocks for a prolonged prevention of peripheral and central sensitization. It is possible that pain free period interrupted the established reverberatory neural circuit between the nociceptors, the central nervous system and the motor unit resulting in pain alleviation [24]. This resulted in attenuation of increased sensitivity to painful stimuli and subsequent central sensitization (Allodynia and Hyperalgesia).


        The interventional practice outlined herein with local anesthetic and steroids was able to achieve good efficacy and reasonable long-term effects. Neuraxial steroids are widely used in chronic pain management for its' anti-inflammatory properties. There is the long-held theory that steroids cause suppression of firing from activated and inflamed nerves, and modulation of the afferent pathway. However injecting steroids has its own side effects, [25]. According to the Spine Intervention Society (SIS) recommendations, steroids injection should be repeated with minimum interval of 3 weeks to alleviate the risks of osteoporosis, HPA axis dysregulation and glycemic control issues [26]. Both patient treatment courses adhered to these guidelines.


        The insertion of indwelling catheters has been suggested as a modality to prolong ESP block effects, however this is not possible or practical in ambulatory chronic pain setting. Even though similar analgesic effect can be achieved from epidural or paravertebral blocks, the ESP blocks offers the advantage of being a simple technique, very easily performed, with a predictable and extensive spread of local anesthetics to include multiple dermatomes. The erector spinae muscle is a paraspinal muscle that extends along the entire thoracic vertebral column on either side of the spine. The erector spinae muscle along its entire length is enclosed in a thoracolumbar fascia which acts as a conduit for spread of local anesthetics along the multiple thoracic dermatomal levels [27]. While conducting the ESP blocks, there is a clear end point of the transverse process for needle insertion, so the risk of dural puncture or pneumothorax is much lower than an epidural or paravertebral procedure.


        Conclusion


        The results observed with the two patients presented indicate that a series of ESP blocks with local anesthetic and steroid may be a valuable therapeutic option in the management of PHN. Concurrent benefits of interventional blocks may include improvements in patients' pain scores and functional status, along with the ability for patients to reduce their pain medication doses and reduce side effects. This highlights the potential for erector spinae plane blocks as a therapeutic modality in the armamentarium for the management of PHN. The clinical utility of the ESP block for patients suffering with PNH needs to be further investigated in future studies.
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