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Background: Both selective nerve root blocks and erector spinae plane blocks are common regional

zoster. Although selective nerve root block (SNRB) may be the theoretically most effective method of
drug delivery to the DRG and requires only a small dose of drug with few complications associated with
it, it does not provide effective analgesia for a prolonged period of time. However, continuous erector spinae plane block is considered
to be one of the most promising minimally invasive means of analgesia that not only provides prolonged analgesia but is simple to
perform, has fewer complications, and facilitates indwelling catheters. In this case report, we describe the possible synergistic
mechanism of action of SNRB, continuous erector spinae plane block, and effective relief of postherpetic neuralgia with improved
patient outcome.

Case Presentation: In this case report, we present the case of an 81-year-old woman with comorbidities including diabetes mellitus,
hypertension, and a history of multiple surgeries. She suffered from postherpetic herpes zoster pain in her left thoracic back. Despite
trying various treatments such as antiviral medication, physical therapy, traditional Chinese medicine, and a single thoracic paraspinal
nerve block, the pain persisted. In consultation with her anesthesiologist, the patient opted for a nerve root block combined with
a continuous erector spinae plane block. The erector spinae plane catheter was removed after 14 consecutive days of infusion, although
hemolytic Staphylococcus was found in the wound secretions sent for examination, antibiotic treatment was not required. At the 2-year
follow-up, the patient remained free of pain recurrence.

Conclusion: Selective nerve root block combined with continuous erector spinae plane block relieves herpes zoster acute phase pain
and herpes zoster neuralgia and improves patients’ quality of life.
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Introduction

Postherpetic neuralgia (PHN) is a complication of herpes zoster caused by the varicella-zoster virus. It is commonly
observed in the elderly and immunocompromised populations and can lead to psychosocial dysfunction and a significant
decline in quality of life.' The definition of PHN has not been consistent across studies, with a range of occurrence
from >1 to >6 months after the rash.* According to the Chinese Expert Consensus on the Management of Postherpetic
Neuralgia, pain that persists for more than 1 month after healing of the herpes zoster rash is defined as PHN.? As China’s
population continues to age, the incidence of PHN is increasing. The primary goal in treating PHN is to effectively
manage pain and improve sleep and mood disturbances, ultimately enhancing the quality of life for patients. Currently,
there are several clinical treatments available, including pharmacotherapy, physiotherapy, Chinese herbal medicine,
acupuncture, and nerve blocks. However, there is still a lack of specific treatments for PHN as of now.>*” Nerve
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block technology can deliver drugs directly to the lesion, which has a good curative effect and high safety, and has
become a popular treatment method for HZ.®* HZ is caused by the activation of the varicella-zoster virus that is dormant
in the dorsal root ganglion (DRG) or cranial sensory ganglion of the spinal cord. This results in a painful blistering rash
that is distributed in the dermatomes corresponding to the affected DRG. The DRG is the initial site for the onset of PHN
and the sensitization of the central and peripheral nervous system that is associated with the development of HZ due to
the reactivation of the dormant virus. The primary target for interventions to manage herpes zoster-associated pain (ZAP)
is the DRG. Selective nerve root block is considered to be the most effective method of drug delivery to the DRG
compared to other nerve blocks. Additionally, it requires only small doses of drugs and has few associated
complications.’ Ultrasound-guided planar blocks of the erector spinae are a highly effective analgesic treatment for
thoracic pain, comparable to Thoracic Epidural Analgesia (TEA) and Thoracic Paravertebral Block (TPVB), with a lower
risk profile.'®'* Various studies have indicated that the physical diffusion of local anesthetic into the thoracic para-
vertebral space and associated nerve structures via a transverse connective tissue complex may be the route of action,
leading to the blocking of thoracic and sympathetic nerves. However, these routes are not likely to result in a rapid and
significant flow of local anesthetic, but rather a gradual leaking out.'"'*'> A study conducted by Aydin et al® found that
ESPB, when applied to both the dorsal and ventral branches of the spinal nerve, can effectively manage acute herpetic
pain. The study also revealed that when combined with oral pregabalin and tramadol, ESPB may provide pain relief for
up to three months. Additionally, continuous ESPB may be a viable alternative to TPVB and TEA for managing herpes
zoster pain. While both selective thoracic nerve root and erector spinae plane blocks are effective in relieving acute
herpes zoster pain, this is the first reported case of combining the two nerve blocks to potentially provide longer-lasting
pain relief and reduce the likelihood of postherpetic neuralgia recurrence.

Case Presentation

We report a case of an 81-year-old female patient who was transferred to our hospital from a secondary facility. She
presented with pain associated with herpes zoster affecting her left shoulder, chest, and back, which had persisted for two
months. A comprehensive examination revealed poorly controlled hypertension, fluctuating around 180/102 mmHg. The
patient has a history of diabetes spanning 18 years, with her usual medication proving ineffective in managing her blood
sugar levels, which fluctuate between 8 and 14.0 mmol/L. Additionally, she exhibited hypoalbuminemia, severe
osteoporosis, hypokalemia, and hypophosphatemia. Her medical history includes a hysterectomy and multiple fracture
fixations involving the left hip joint, scapula, ribs, metatarsal bones, and right wrist joint, all contributing to her painful
experience. Upon examination, blisters, papules, and local ulcerations with scabs were observed on her left shoulder,
back, armpit, intercostal spaces, and the inner side of her left upper arm. Despite receiving acupuncture, wet compresses,
antiviral medications, and a single injection of thoracic paravertebral nerve block before undergoing a continuous erector
spinae plane block, the patient continued to experience recurrent chest and back pain, with a pain visual analog scale
(VAS) score ranging from 8 to 9. This pain frequently occurs at night, significantly impacting the patient’s sleep quality.
Verbal and written informed consent to the patient’s inclusion in the study was obtained from her and her relatives. They
were informed about the purpose of the report, the nature of the information to be disclosed, and the intended use of any
accompanying images.

Methods (Investigations and Treatment)

Upon admission to the operating room, the patient’s vital signs were monitored: heart rate (HR) at 89 bpm, blood
pressure at 180/102 mmHg, peripheral oxygen saturation (SpO2) at 97%, and body temperature at 36.3°C. After
establishing intravenous access, dexmedetomidine was administered immediately at a dose of 1 pg/kg-min, and after
10 minutes, it was adjusted to 0.5 pg/kg-min for continuous sedation, and the mask continued oxygen (5 L/min).
Standard surgical disinfection and draping were performed, followed by the placement of a Doppler ultrasound low-
frequency convex array probe (2—-6 MHz) laterally on the lumbar region. A long-axis scan was utilized to locate the 12th
rib, gradually scanning towards the 5th rib and then towards the mid-spine to identify the 5th transverse process. The
probe was subsequently rotated 90 degrees to visualize the Sth spine, transverse process, and vertebral plate in the same
ultrasound plane. Further adjustments were made to locate the intervertebral foramen beneath the vertebral plate. An in-
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plane puncture technique was then employed to puncture the outer edge of the vertebral plate, with the needle gently
directed towards the intervertebral foramen until a breakthrough was observed. The position of the puncture needle was
confirmed using X-ray imaging to ensure it was outside the thoracic intervertebral foramen dura and away from both
intravascular and subarachnoid spaces. After retracting the needle, 2 mL of the therapeutic solution was slowly injected
without the presence of cerebrospinal fluid, blood, or gas. This technique was similarly applied to complete the 3rd and
4th thoracic nerve root blocks. After a successful thoracic nerve root block, the 6th transverse process was localized
using a linear array probe (8—14 MHz) in parallel with the midline paraspinal opening of approximately 3 c¢cm, and two
layers of muscle were visible on the surface of the bony acoustic shadow of the transverse process, from superficial to
deep, the rhomboid and erector spinae muscles, respectively. The patient was entered caudally, and the tip of the needle
was withdrawn free of cerebrospinal fluid, blood, and gas when it reached the surface of the 5th transverse process or
touched the transverse process bone. 20 mL of 0.2% ropivacaine hydrochloride injection (registration number:
H20140763, AstraZeneca AB) was injected into the deep surface of the erector spinae muscle (Figure 1A). Ultrasound
showed that the deep surface of the erector spinae muscle was pushed open, and a dark area of hypoechoic fluid appeared
on the surface of the transverse process. The 18G cannula was then fixed to exit the 20G puncture needle, a 20G nylon
epidural catheter (Perifix® PinPad) was placed for 5 cm (Figure 1B), 2 mL of 0.9% sodium chloride solution was pushed
in to ensure the catheter tip was positioned (Figure 1C), and the catheter was attached to a luer lock connector with an
antimicrobial filter and secured to the patient’s back using a surgical sterile dressing.

After the completion of the regional block, the patient was placed in the prone position while all vital signs remained
stable Throughout the operation, the patient breathed smoothly and without discomfort. Thirty minutes following the
conclusion of the regional block, the pain sensation in the left side of the thoracic back, T2-T9, at the block plane was
significantly reduced by the needle prick method. The pain VAS score was registered as 0, prompting the connection of
a pulsatile analgesic pump. The drug formulation and parameters of the analgesic pump included ropivacaine 600mg,
dexmedetomidine 50 pg, and 0.9% saline 236mL, with the first dose recorded at 10mL, PCA SmL/time, 10mL injected
for every 3h interval, and a lock time of 30 minutes. After receiving no special observation, the patient was safely
returned to the ward.

Outcome and Follow-Up

Patients were assessed at the bedside 12 hours after regional block surgery, and pain VAS was recorded as zero. Patient-
reported sleep VAS score of 9, indicating good sleep quality. Patients underwent postoperative analgesia using an erector
spinae plane block and experienced significant improvements in pain and sleep over the next 14 days (Figure 2). On the
fourteenth day, the patient had a low-grade fever (37.3°C), and there was a small amount of yellowish-white discharge at
the catheter puncture site. After 12 hours of removal of the vertical spinal plane catheter, the patient’s pain VAS score
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Figure | Ultrasound-guided puncture needle and catheter tip position. (A) Tip of the puncture needle reaches the transverse process. (B) Catheter placed in the plane of
the erector spinae muscle. (C) Local anesthetic injected through the catheter.

Abbreviations: ESM, erector spinae muscle; TM, trapezius muscle; T5, Transverse process of the fifth thoracic vertebra; T6, Transverse process of the sixth thoracic
vertebra.
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Figure 2 Pain and sleep 14 days after continuing ESPB.
Abbreviations: POD, postoperative day; ESPB: erector spinae plane block.

was zero. Three days later, hemolytic Staphylococcus was found, but the patient did not have a fever, and the catheter
puncture wound was dry, and there was no redness or swelling, so clinical pharmacy experts considered that it was
a fixed value bacteria on the skin surface and did not need antibiotic treatment for the time being. The patient’s erector
spinae plane puncture site and left shoulder, armpit, left upper arm, and anterior chest are clean, dry, and crusted with no
residual signs of trauma, blood, or exudate. Telephone follow-up at 1, 3, 6, and 12 months after surgery, patients did not

report recurrence of chest pain or back pain.

Discussion

Our case report is characterized by significant pain relief for two weeks and improved sleep quality and quality of life for
the patient with no recurrence at 2 years postoperatively, suggesting that ultrasound-guided selective thoracic nerve root
block combined with continuous vertical spinal muscle plane block has a significant role in improving the prognosis of
PHN. Because of the risk of infection associated with prolonged indwelling catheters in the erector spinae plane,
medications cannot be infused through the catheter for prolonged periods of time for prolonged treatment. This is the
first case report in an elderly population with PHN to report significant improvement in pain and no recurrence of ZAP at
2 years postoperatively, and the patient did not take antiviral medications or receive other prophylaxis after surgery.

PHN is the most common clinical sequel of HZ, referring to neuropathic pain that persists after the outbreak phase of HZ.'®
Risk factors for PHN include female gender, advanced age, severe rash and pain during acute HZ episodes, severe immuno-
suppression, autoimmune diseases, and diabetes.'”'® Although pharmacological therapies are available, less than half of patients
experience more than 50% pain relief with first-line medications.'® Treatment with selective nerve root blocks during the acute
phase of HZ can greatly reduce the duration of PHN to 2.4 years, but no treatment is fully effective for PHN. In this case,
a combination of superimposed mechanisms or different treatments with multiple mechanisms of action is required."”

Nerve blocks, radiofrequency ablation, and spinal cord stimulation (SCS) are commonly employed minimally invasive
interventional procedures. Nerve blocks reversibly interrupt nerve conduction, reducing nociceptive input to alleviate or treat
pain and disrupt the vicious cycle of herpetic neuralgia, while also improving blood circulation.® Furthermore, nerve blocks are
relatively straightforward for novices to master, cost-effective, and consequently more readily adopted within healthcare settings.
The optimal efficacy of spinal cord stimulation (SCS) remains under investigation. Whilst newer approaches such as high-
frequency SCS and burst SCS are increasingly utilised clinically, their analgesic mechanisms differ significantly from conven-
tional SCS.?° The use of radiofrequency ablation for PHN is contentious. Although it provides demonstrable analgesic benefit,
a proportion of patients experience inadequate pain relief and high short-term recurrence rates, often necessitating supplementary
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pain management strategies. Additionally, radiofrequency ablation carries a risk of neurodestruction, potentially leading to
neurological deficits.?'** Consequently, nerve blocks are more frequently employed in the management of ZAP. Ultrasound-
guided thoracic nerve root blocks are a promising technique that involves injecting a small amount of fluid near the intervertebral
foramen to allow more effective drug delivery to the spinal DRG. Selective nerve root blocks are considered the most effective
method of drug delivery to the DRG, and treatment with selective nerve root blocks during the acute and subacute phases of HZ
can cure PHN within 2.4 to 5 years. Ultrasound-guided planar block of the erector spinae is another promising technique because
it involves safe and easy catheter placement, provides adequate analgesia in patients with HZ, and may reduce the incidence of
PHN. Continuous erector spinae plane blocks can provide significant relief of acute pain and reduce the incidence of PHN in
patients with HZ, significantly improving the quality of life and sleep disturbance.

In this case, a combination regimen of ropivacaine hydrochloride, VitB12 injection, compound betamethasone injection,
and dextromethorphan was used for treating PHN. Ropivacaine can block the conduction of neuropathic pain signals for a long
period by further blocking the action of nociceptive nerve stimulation on the nerve root. Compound betamethasone injection is
a long-acting glucocorticoid preparation that can inhibit the production of inflammatory factors, increase local microcircu-
latory blood flow, and reduce the local edema of the nerve root. VitB;, injection can participate in the formation of neuro-
lipoproteins, improve the nutrition of the diseased nerve, and promote nerve repair. Dexmedetomidine, a highly selective a2
agonist, can effectively prolong the anesthesia time and significantly reduce postoperative pain. By blocking a mixture of
ropivacaine and dexmedetomidine injected early in the HZ, dexmedetomidine tromethamine can effectively reduce the
incidence of PHN by acting directly on the dorsal root ganglion and presynaptic a2 adrenergic receptors. In two basic studies,
dexmedetomidine showed its analgesic efficacy in vincristine-induced pain neuropathic rats and spinal nerve ligation model
rats.”*** Based on animal and clinical studies, dextromethorphan tromethamine is believed to be effective in reducing the
incidence of PHN by nerve blockade with a mixture of ropivacaine and dextromethorphan injected early in the HZ.?> The
mechanism may be, on the one hand, that dextromethorphan acts directly on the dorsal root ganglion, leading to inhibition of
substance P release in the injurious pathway; on the other hand, dextromethorphan acts on the presynaptic 02 adrenergic
receptor and reduces neurotransmitter release by inhibiting calcium inward flow. Therefore, the case was treated with good
efficacy in this case. While there have been positive therapeutic outcomes observed in PHN patients treated with
a combination of selective nerve root block and continuous erector spinae plane block, further confirmation through
prospective randomized clinical studies is necessary. Infection associated with an indwelling catheter was our main concern,
so we performed a thoracic nerve root and continuous vertical spinal muscle plane block in a strictly sterile laminar flow
operating room, and dressed the patient with strictly sterile chlorhexidine-containing sponge dressings, and disinfected the
wounds and changed the dressings every 24 hours. In addition, we worked with the endocrinologist to control the patient’s
blood glucose slightly below 11.1 mmol/L and strengthened the nutrition to prevent the albumin from falling below 35 g/dl.
Unfortunately, on the 14th day of the catheterization, the patient developed a fever and yellow secretion from the catheter
puncture site, and the catheter was withdrawn in order to avoid further deterioration of the condition.

Herpes zoster acute-phase pain and postherpetic neuralgia constitute ZAP, and there is continuity between them in
terms of the mechanism of occurrence and clinical manifestations, with no clear-cut point of separation, so it is not
appropriate to completely separate the diagnosis and treatment process of the two, but rather to treat them as a whole, and
to recognize and manage them comprehensively. Therefore, clinicians should try to cross the “barriers” between
dermatology, pain medicine, neurology, anesthesiology, and other related departments, and take the reduction of the
occurrence of ZAP, especially the occurrence of PHN, as the main medical decision-making basis and value orientation,
and break through the “academic boundaries” formed by the clinicians of the above departments due to the differences in
their professional backgrounds. This will break through the “academic boundaries” formed by clinicians of the above
departments due to their different professional backgrounds, and enable patients with herpes zoster to receive timely,
effective, systematic, and standardized medical care and treatment as much as possible during the consultation process.

Conclusion

With this case, we preliminarily conclude that the combination of selective nerve root block and continuous erector spinae
plane block can alleviate the symptoms of postherpetic neuralgia, improve the long-term efficacy, and enhance the quality
of life of patients. However, synergistic effects of drugs or between drugs, as well as the possibility of self-healing in the
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natural course of the patient’s disease, cannot be excluded. Therefore, more randomized controlled trials with different
lesion sites, different doses of local anesthetics, and different infusion patterns are needed to confirm their safety, optimal
timing, and generalizability.
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