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Background: Ultrasound-guided erector spinae plane blocks (US-ESPB) can be valid resources of simple and safe execution in a multimodal approach to postoperative pain management in lumbar spine surgery. It has been shown that the use of multimodal anesthesia reduces the use of intraoperative and postoperative opioids, and also improves analgesia. A growing body of evidence supports that the adjuvant use of dexmedetomidine in locoregional anesthesia significantly prolongs the analgesia and potentiates the effect of the block, without clinically significant side effects.

Case presentation: A series of six consecutive patients received bilateral ultrasound-guided erector spinae plane blocks with local anesthetics and dexmedetomidine as part of a multimodal analgesic therapy after lumbar spine surgery. Treatment adequacy was evaluated using numerical rating scale (NRS) and overall benefit of analgesic score (OBAS); overall the observed results were satisfactory for all patients.

Conclusion: Bilateral US-ESPB appears to be helpful in providing adequate postoperative analgesia after lumbar spine surgery. It is simple and safe, and so it is unique when compared to other blockages. The addition of Dexmedetomidine as an adjuvant seems to improve analgesic effectiveness and durability.
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Key summary points

1. Ultrasound-guided erector spinae plane blocks (US-ESPB) can be valid resources of simple and safe execution in a multimodal approach to postoperative pain management in lumbar spine surgery.

2. Dexmedetomidine is a highly selective alpha-2 agonist with sedative, analgesic properties.

3. The adjuvant use of dexmedetomidine in locoregional anesthesia significantly prolongs the analgesia and potentiates the effect, without clinically significant side effects.

4. The use of multimodal techniques can allow substantial opioid-sparing effect and can reduce pain.



Background

The erector spinae plane (ESP) block was first described by Forero et al. (1) in 2016 for the treatment of chronic neuropathic chest pain. Over the past 4 years, publications related to the ESP block have increased significantly. It is currently used for postoperative pain control in thoracic, abdominal, bariatric surgery, breast surgery, and even spine surgery.

Ultrasound-guided erector spinae plane blocks (US-ESPB) can be valid resources of simple and safe execution in a multimodal approach to postoperative pain management in lumbar spine surgery (2).

It has been shown that the use of multimodal anesthesia by improving analgesia reduces the use of intraoperative and postoperative opioids (3). A growing body of evidence supports the adjuvant use of dexmedetomidine in locoregional anesthesia significantly prolongs the analgesia and potentiates the effect, without clinically significant side effects (4, 5).

The US-ESPB is a block of the paraspinal fascial plane. The needle is placed between erector spinae muscle and thoracic transverse processes. By administering local anesthetic the dorsal and ventral branches of thoracic and abdominal spinal nerves are blocked. ESP block is usually performed using a linear ultrasound probe with in-plane technique (1). This block is able to guarantee a good analgesia of the anterior, posterior and lateral thoracic and abdominal walls. The benefits of ESP block are not yet demonstrated. The specific mechanism is still controversial (6, 7).

We hereby present a series of six consecutive patients who received bilateral US-ESPB with ropivacaine, lidocaine and dexmedetomidine in lumbar spine surgery.



Objectives

The purpose of this case-based discussion is to evaluate opioid consumption during surgery and in the postoperative period. Furthermore, secondary objectives are: the evaluation of pain control through the Numerical Rating Scale (NRS) at 6-12-24 h after surgery, at rest and in motion and patient satisfaction assessed with the overall benefit of analgesic (OBAS) score.



Case presentation

Patients were invited to read and sign an informed consent to use their personal data in the publication of this series of cases for scientific and clinical purposes.

Six Caucasian patients, four males and two females aged 40–60 years, were recruited; all patients used chronic opioid therapy for low back pain which had not improved after physiotherapy and motor rehabilitation. For this reason, spinal decompression surgery was necessary.

Patients were premedicated with midazolam 0.03 mg/kg and dexamethasone 4 mg intravenously. Induction of general anesthesia was obtained with propofol (2 mg/kg intravenously), rocuronium (0.6 mg/kg intravenously) for neuromuscular blockade, remifentanyl (0.1 mcg/kg/min) for tracheal intubation, and desflurane with minimal alveolar concentration (MAC) 1 for maintenance.

After obtaining the prone position, bilateral US-ESPB was performed with a high frequency convex probe (3.5 MHz 50 mm) positioned in longitudinal orientation at the level of the T10 transverse process (identified under ultrasound guidance), about 3 cm from the midline (Figure 1). A needle block (21G 85 mm) was inserted in plane, with a craniocaudal direction, until its tip hit the transverse process of T10 (Figure 2). After hydrolocation with 3 mL of saline solution, a volume of 20 mL containing ropivacaine 75 mg, lidocaine 100 mg and dexmedetomidine 0.5 μg/kg was injected deep to the erector spinae muscle, and the procedure repeated on the other side. There were no hemodynamic changes following the bilateral blocks. For all patients, remifentanil was stopped about 15 min after surgery because hemodynamic parameters allowed it. No additional rocuronium boluses were needed to maintain curarization. Around 30 min before the end of surgery, patients received paracetamol 1,000 mg, ketorolac 30 mg, ondansetron 4 mg. Opioid consumption during and after the intervention was recorded, and pain was evaluated using NRS at rest and on movement at 6-12-24 h following surgery and OBAS scores on discharge. Postoperative pain treatment included paracetamol 1,000 mg every 8 h, and ketorolac when needed up to 90 mg/day. Analgesic rescue therapy in case reported NRS were above 6 consisted of morphine 10 mg i.m. every 4 h, titrated on age and weight.


[image: Figure 1]
FIGURE 1
 Ultrasound vision of the transverse process T9 and T10.
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FIGURE 2
 Ultrasound vision of the needle on the transverse process T10.


During all the observation period, all patients reported NRS values below 4 at rest and below 5 on movement, while OBAS scores lower than 5 (Table 1, Figure 3). We observed minimal opioid consumption over the first 24 h and high level of satisfaction in all patients. None required rescue analgesia with morphine during this period.


TABLE 1 Numerical rating scale at 6, 12, 24 h postoperatively at rest and on movement and overall benefit of analgesic score (OBAS) on discharge.
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FIGURE 3 Overall benefit of analgesic score (OBAS) on discharge.




Discussion

Lumbar spine surgery is the most common surgery for the treatment of back and leg pain (2). To our knowledge, this is the first case-series illustrating the efficacy and safety of dexmedetomidine as adjuvant to local anesthetics in US-ESPB for lumbar spine surgery.

Dexmedetomidine is a highly selective alpha-2 adrenoreceptor agonist without any effect on the GABA receptor (8). The average length of analgesia provided by bilateral US-ESPB was between 6 and 8 h (9) and can be increased by the use of dexmedetomidine. In a recent manuscript, it has been shown that patients with chronic pain, who make chronic use of opioids before surgery, benefit from opioid-free anesthesia. These patients are at a higher risk of acute postoperative severe pain and therefore increased use of postoperative opioids. This has been shown to increase the risk of chronic post-surgical pain (10).

Lumbar spine surgery causes severe pain (11). Studies show that opioid-based intravenous patient-controlled analgesia is frequently used to manage pain after spinal decompression surgery (12). In these patients, the side effects of opioid use may occur, for example nausea or vomiting and hypotension, but also more serious side effects such as loss of consciousness and respiratory depression. It is important to remember also the side effect related to regional anesthesia techniques. For example the epidural anesthesia and paravertebral blocks can determinate inadvertent motor blockade, urinary retention, pneumothorax, hemodynamic instability, epidural hematoma and so on (13). US-ESPB can be useful as a safe and effective method for regional analgesia. It may improve postoperative recovery, shortens hospitalization stay and determinate an opioid-sparing effect (14, 15).

Ueshima et al. demonstrated a pain reduction after lumbar spine surgery in patients who received ESP blocks (16). Based on this data, we performed bilateral preoperative ESP blocks at T10 level in patients undergoing lumbar spine surgery and also found a significant reduction in the need for intraoperative and postoperative opioids, better post-operative pain control, greater patient satisfaction, early mobilization in accordance with ERAS protocols. The advantage of US-ESPB is its procedural simplicity. Sonoanatomy is easily recognizable, vital structures such as the pleura and spinal cord are distant from the block site. ESP block doesn't determinate autonomic blockade while it accompanies paravertebral and thoracic epidural techniques. Thus, it offers greater hemodynamic stability and lower requirements for extensive monitoring. An indwelling catheter can also be inserted with this technique, extending the duration of analgesia as required (17, 18).

Our preliminary experience suggests that US-ESPB with dexmedetomidine can be safely implemented in multimodal analgesic regimen after lumbar spine surgery. The observed results encourage further exploration of the analgesic and opioid sparing potential of dexmedetomidine, also in relation to chronic postoperative pain that frequently ensues these surgical approaches. Our article has several limitations. The number of patients, only 6, is not large enough to evaluate the clinical efficacy of dexmedetomidine as a local anesthetic adjuvant; further large-scale studies are needed. The effectiveness of ESPB in reducing opioid use has already been demonstrated for other surgeries, It is necessary to conduct studies on the mechanism of action of peripheral dexmedetomidine as an adjuvant in ESPB and whether it can improve pain control in patients using opioids for chronic pain.



Conclusion

Bilateral US-ESPB appears to be helpful in providing adequate postoperative analgesia after lumbar spine surgery. It is simple and safe, which makes it unique compared to other blockages and the addition of Dexmedetomidine as an adjuvant seems to improve analgesic effectiveness and durability. Prospective and randomized clinical trials will be needed to establish its clinical role.
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