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ABSTRACT
Patients with vertebral compression fractures are often indicated for balloon kyphoplasty. Many of them 
are elderly with severe comorbidities, which puts them at high risk for general anaesthesia. Surgery under 
infi ltration of local anaesthetic with or without mild sedation is therefore the preferred technique used by 
many surgeons. However, patients reported moderate-to-severe pain during the procedure. A combination of 
regional anaesthesia with analgo-sedation offers an interesting alternative to general anaesthesia as well as 
infi ltration administered by the surgeon. In this article we present, apart from general anaesthesia, various 
regional anaesthetic techniques suitable for high-risk patients, including neuraxial anaesthesia, paravertebral 
block as well as a novel “erector spinae plane block” at the level of the fractured vertebra. We explore their 
effectiveness and safety profi le, as well as advantage of supplementation of adequate analgo-sedation 
(Ref. 40). Text in PDF www.elis.sk
KEY WORDS: erector spinae plane block, kyphoplasty, regional anaesthesia, paravertebral block, neuraxial 
anaesthesia.
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Introduction

Percutaneous balloon kyphoplasty is one of the minimally 
invasive surgical techniques used for the treatment of vertebral 
fractures. This technique is associated with good fracture sta-
bilization as well as early reduction in postoperative pain. The 
incidence rates of complications and side effects are low. The 
most common indication for balloon kyphoplasty is a painful 
compressive osteoporotic fracture of the vertebral body (1). The 
actual operation consists of inserting a needle into the body of the 
vertebra and then of balloon dilatation under direct CT or biplane 
fl uoroscopic guidance. Infl ating the balloon partially corrects the 
shape of the vertebral body to its original height and kyphosis an-
gulation, and creates a cavity. It is then fi lled with bone cement, 
stabilizing the vertebral body in this position. The procedure may 
be performed under local, general or regional anaesthesia, seda-
tion or their combinations, depending on the location and number 
of vertebrae involved. 

Technique overview

The most common anaesthetic techniques used are general an-
aesthesia and local infi ltration anaesthesia, which can be combined 
with sedation/anxiolysis and monitored anaesthesia care (2, 3).

General anaesthesia provides the patient with good periope-
rative comfort and stable hemodynamic parameters compared to 
local anaesthesia. On the other hand, it increases the incidence of 
adverse effects such as PONV, sore throat secondary to the tracheal 
intubation (4), myocardial ischemia and lung infection after the 
operation (3). In consequence of the required presence of an anaes-
thesiologist and anaesthetic equipment in the setting of general an-
aesthesia, its fi nancial costs are higher as compared to that of local 
infi ltration (2, 3). On the other hand, general anaesthesia reduces 
the discomfort for patients with compressive vertebral fractures 
during positioning to the prone position as well as perioperatively. 
The use of general anaesthesia has been described to achieve better 
outcomes of kyphosis correction as well as recovery of the vertebral 
body size and confi guration as compared to local anaesthesia (5).   

Surgeon-administered local infi ltration anaesthesia is a com-
monly used technique which is considered clinically effective, safe, 
and also cost-effective compared to general anaesthesia (2, 3, 6). 
However, the use of local infi ltration anaesthesia may lead to a high 
incidence of moderate to severe perioperative pain, tachycardia, 
hypertension and consequently to a reduction in patient compliance 
during surgery (2). This may limit its use in high-risk patients who 
may not tolerate such a stress response due to severe cardiac or 
respiratory limitations. The addition of analgesia with or without 
sedation/anxiolysis and monitored anaesthesia care signifi cantly 
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lowers the intensity of pain compared to local infi ltration anaes-
thesia alone and reduces the side effects or complications associ-
ated with general anaesthesia (2). Benzodiazepines, propofol and 
opioids are traditionaly used for monitored anaesthesia care (7). 
However, remifentanil and dexmedetomidine seem to be viable 
options for minimally invasive corrections of compressive verte-
bral fractures in the elderly (8). An intraosseous injection of local 
anaesthetic into the vertebral body combined with infi ltration of 
skin and a separate injection of local anaesthetic to the periosteum 
have been associated with decreased levels of perioperative and 
postoperative pain (9). One study highlighted the fact that orally 
administered sedation combined with local anaesthetic infi ltration 
should only be reserved for low-risk patients in offi ce-based set-
tings (10). A better anaesthetic effect can be achieved by adding 
an extrapedicular injection of local anaesthetic to the traditional 
local infi ltration administered by the surgeon (11). 

Regional anaesthesia techniques

Epidural anaesthesia provides an adequate degree of periope-
rative anaesthesia at the level of thoracic vertebra but can also 
adversely affect respiration by the motor block of the intercostal 
respiratory muscles. The vital capacity and FEV1 (forced expira-
tory volume) parameters can decrease down to 20–30 % of the 
basal values (4). The use of epidural anaesthesia makes the fi ne 
titration of the anaesthetised area diffi cult. The puncture of the 
epidural space, itself near the vertebral fracture, can be tricky, 
sore or even impossible. Moreover, the patient´s positioning for 
epidural anesthesia may potentially worsen the degree of the ver-
tebral fracture (2). Nevertheless, segmental epidural anaesthesia 
for percutaneous kyphoplasty was successfully reported in litera-
ture (12). The limitation of this study lies in the inclusion of ASA 
I-III patients only, whilst majority of the patients undergoing ky-
phoplasty fall into the high-risk category with multiple co-mor-
bidities, often ASA IV. In the Apan study (12), the majority of his 
26 patients presented with vertebral fractures in the lumbar area, 
where epidural anaesthesia has limited side effects on respiration 
as compared to the thoracic region. One case report describes the 
„use of epidural catheter for intermittent titration of epidural an-
algesia“ in a high-risk patient (13). However, the patient received 
a 3 + 15-ml bolus, which can correctly be considered a titration 
for optimal analgesia and avoidance of general anaesthesia and/
or moderate-to-deep sedation, but not a titration option to reduce 
cardiovascular and respiratory adverse effects. A case report by 
Soulioti (14) describes an epidural catheter inserted under fl uoro-
scopic guidance at the level of L3/4. A high-risk (ASA IV) patient 
underwent L2 balloon kyphoplasty and percutaneous L1–L3 fusion 
with no additional analgesia except for i.v. paracetamol. During 
the three-hour surgery, the patient received three further doses of 
local anaesthetic via an epidural catheter.
Spinal anaesthesia 

Souvatzis (15) described a case series of eleven patients sched-
uled for lower thoracic or lumbar kyphoplasty (Th11–L4). In one 
patient, the spinal anaesthesia was unsuccessful for technical rea-
sons and another fi ve patients required additional i.v. opiates for 

analgesia. The authors could not determine the adequate level of 
spinal anaesthesia based on the surgical site but suggested that 
spinal anaesthesia may be an adequate technique for kyphoplasty. 
A case report by Hannallah describes a 93-year-old high-risk pa-
tient. The interventional radiologist inserted a spinal needle into 
the subarachnoid space at the L3/L4 interspace under biplane 
fl uoroscopic guidance in a prone position for a multilevel L1 and 
L2 kyphoplasty. A low dose of bupivacaine with a small dose of 
fentanyl was injected into the subarachnoid space and rapidly 
produced satisfactory anaesthesia (16). 

Segmental spinal anaesthesia is another theoretical alternative, 
but there is a lack of robust evidence for it. A review by le Roux et 
al shows that segmental spinal anaesthesia at the thoracic level is 
both a feasible and adequate anaesthesia technique in a wide range 
of patients and various surgical procedures. It is also suitable for 
high-risk patients (17). A case report by Zundert describes spinal 
anaesthesia for cholecystectomy in a patient with severe obstruc-
tive lung disease. The puncture was performed at the 10th thoracic 
interspace with a sensory block extending between the third tho-
racic and second lumbar dermatomes without respiratory distress 
(18). A case report by Mehta and colleagues described a patient 
with a dilated cardiomyopathy with an ejection fraction reduced to 
20 % and interstitial lung disease. A laparoscopic cholecystectomy 
was performed with a continuous thoracic spinal anaesthesia as a 
sole anaesthetic technique (19).
Ultrasound-guided thoracic paravertebral block 

Bilateral paravertebral block is a long-used anaesthetic and 
analgesic technique, effective in various operations with a clear 
mechanism and site of action, namely it blocks neurological struc-
tures (branches of the spinal nerve) contained within the paraver-
tebral space (20). Pneumothorax is a specifi c complication at the 
thoracic level, which is a potentially life-threatening condition in a 
patient with respiratory compromise. Ultrasound-guided technique 
can reduce this complication below 0.4 % (21). In a retrospective 
study by Pace et al., six complications including bradycardia with 
hypotension, vasovagal episode, and possible local anaesthetic 
toxicity were reported out of over 1,400 paravertebral blocks (22). 
A study preprint by Tang et al (23) shows that in comparison with 
local infi ltration analgesia, analgesia achieved with the paraverte-
bral block is more effective in reducing intraoperative pain scores 
and opioid consumption.

Erector spinae plane block (ESP block) was fi rst described in 
2016 for the treatment of chronic pain (24). Due to its simplicity, 
safety, high effi ciency and wide range of indications, it has become 
one of the basic blocks that can be used by almost every anaes-
thesiologist in their clinical practice (25). ESP block is associated 
with a low risk of complications. Structures such as main vessels, 
pleura or spinal cord are far from the needle tip (26). Although we 
still do not clearly understand the mechanism of its action, the ESP 
block has been widely used for the treatment of postoperative pain 
in a variety of operations in thoracic and abdominal surgery, breast 
surgery, cardiac surgery and spinal surgery in recent years (27). 
The dorsal part of the spine is innervated by posterior branches of 
the spinal nerves (28), which are blocked by the effect of a local 
anaesthetic in ESP block (29). Although the use of ESP block has 
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been successfully described in vertebroplasty (30), kyphoplasty is 
a more complex surgery associated with a higher degree of peri-
operative pain as compared to vertebroplasty (31). Kyphoplasty 
involves manipulating the surgical instruments inside the fractured 
vertebra and expanding the body of vertebra with a high-pressure 
balloon to correct the kyphosis and create a cavity for the bone 
cement (1). One case report described the use of ESP block in ky-
phoplasty in combination with propofol sedation (32). Propofol 
sedation can be replaced by remifentanil, which allows for fi ne 
titration of the desired effect and rapid recovery after ceasing the 
infusion. Dexmedetomidine is associated with a lower incidence 
of respiratory depression but with a higher degree of hypotension 
and bradycardia as compared to remifentanil. It is also less effec-
tive for pain relief as it requires a more frequent supplementation 
by opioids in the perioperative period (8). 

Discussion

Regional anaesthesia offers a viable alternative to general 
anaesthesia for high-risk patients, especially for frail, elderly 
patients with multiple comorbidities or patients with impaired 
pulmonary function. The aim is to avoid intubation with pressure-
controlled mechanical lung ventilation and consequential risk of 
postoperative pulmonary complications. The most common respi-
ratory complications for vulnerable patients are pneumonia and 
exacerbation of pre-existing lung disease (33), acute lung injury, 
respiratory failure, atelectasis, pneumothorax and pulmonary em-
bolism. The decrease in lung compliance is further exacerbated 
by artifi cial lung ventilation, while ventilator-induced lung injury 
can further accelerate the fi broproliferative process through tis-
sue distension, atelectasis, and hyperoxia (34). The neuromuscular 
blockade, used in general anaesthesia, also increases the risk of 
postoperative pulmonary complications (35). Regional anaesthe-
sia is, in general, a technique preferred over general anaesthesia 
in patients with interstitial lung disease (34).

In the modern era of perioperative medicine, ultrasound is 
ubiquitous. Ultrasound allows for reliable real-time needle inser-
tion and observation of local anaesthetic spread. The performance 
of fascial plane blocks such as ESP block and other novel tech-
niques are therefore relatively easy and safe. These new blocks 
are commonly used in clinical practice despite the limited high-
quality evidence for their effectiveness. There are several case 
reports, cadaver studies, imaging studies and narrative reviews 
with unclear conclusions in relation to the mechanism of action. 
There are two theories. The fi rst lies in the local effect on noci-
ceptors and neurons within the plane itself or within adjacent 
muscle and tissue compartments. The second is explained by 
vascular absorption of local anaesthetic and a systemic analgesic 
effect at distant sites. Direct evidence is presently lacking, while 
analgesia of ESP block is unpredictable and variable as a result 
of a myriad of factors at play (36). A meta-analysis of available 
trials on ESP block effectiveness highlighted the need of a higher 
quality of evidence (37)

For larger and more demanding spinal operations, the ESP 
block is successfully used (38, 39) as a part of multimodal anal-

gesia. When compared with local anaesthesia, it shows a signifi -
cantly higher analgesic potential (40) for selected spinal operations.

Kyphoplasty involves an acute or subacute fracture operation 
performed in the prone position, while some regional anaesthesia 
techniques can also be performed in the prone position. It is nec-
essary to choose an adequate analgesia technique and anxiolysis 
to allow the patient to be transferred to the operating table, then 
placed in the prone position and properly supported while provid-
ing the surgeon with optimal access and eliminating stress and 
pain for the patient. 

Conclusion

The presented review presents a range of anaesthetic man-
agement options for high-risk patients, i.e., for the elderly, frail 
patients, those with signifi cant respiratory compromise or those 
undergoing surgical fi xation of an acute or subacute osteoporotic 
thoracic fracture. Kyphoplasty as a minimally invasive procedure, 
together with an appropriately chosen technique of regional an-
aesthesia, can eliminate the need for general anaesthesia and thus 
reduce the number of peri- and postoperative complications. A 
multimodal approach with erector spinae plane block is a new and 
simple regional anaesthesia technique, which in combination with 
mild analgo-sedation seems to provide an effective and suffi cient 
alternative for perioperative surgical anaesthesia. 

References

1. Chandra RV, Maingard J, Asadi H, Slater LA, Mazwi TL, Marcia S, 
Barr J, Hirsch JA. Vertebroplasty and Kyphoplasty for Osteoporotic Ver-
tebral Fractures: What are the Latest Data? AJNR Am J Neuroradiol 2018; 
39 (5): 798–806. DOI: 10.3174/ajnr.A5458.

2. Ge C, Wu X, Gao Z, Xu Z, Hao D, Dong L. Comparison of different 
anesthesia modalities during percutaneous kyphoplasty of osteoporotic ver-
tebral compression fractures. Sci Rep 2021; 11 (1): 11102. DOI: 10.1038/
s41598-021-90621-9.

3. Liu J, Wang L, Chai M, Kang J, Wang J, Zhang Y. Analysis of An-
esthesia Methods in Percutaneous Kyphoplasty for Treatment of Ver-
tebral Compression Fractures. J Health Eng 2020; 2020: 3965961. DOI: 
10.1155/2020/3965961.

4. Groeben H. Epidural anesthesia and pulmonary function. J Anesth 2006; 
20 (4): 290–299. DOI: 10.1007/s00540-006-0425-6.

5. Zhang S, Xu S, Yang J, Wang S, Wang Q. Analysis of percutaneous 
kyphoplasty under different types of anesthesia for the treatment of multiple 
osteoporotic vertebral fractures. BMC Musculoskelet Disord 2020; 21 (1): 
743. DOI: 10.1186/s12891-020-03778-1. 

6. Bonnard E, Foti P, Kastler A, Amoretti N. Percutaneous vertebroplasty 
under local anaesthesia: feasibility regarding patients’ experience. Eur Radiol 
2017; 27 (4): 1512–1516. DOI: 10.1007/s00330-016-4521-1. 

7. Das S, Ghosh S. Monitored anesthesia care: An overview. J An-
aesthesiol Clin Pharmacol 2015; 31 (1): 27–29. DOI: 10.4103/0970-
9185.150525. 

8. Lee JM, Lee SK, Lee SJ, Hwang WS, Jang SW, Park EY. Comparison 
of remifentanil with dexmedetomidine for monitored anaesthesia care in el-
derly patients during vertebroplasty and kyphoplasty. J Int Med Res 2016; 
44 (2): 307–316. DOI: 10.1177/0300060515607385.



Bratisl Med J 2022; 123 (11)

791 – 794

794

9. Bao LS, Wu W, Wang X, Zhong XH, Wang LX, Wang H. Clinical Ob-
servation of Intraosseous Anesthesia in Percutaneous Kyphoplasty. J Health 
Eng 2021; 2021: 5528073. DOI: 10.1155/2021/5528073.

10. Worts PR, Chandler Iii GS. Offi ce-Based Kyphoplasty: A Viable Option 
Using Local Anesthesia with Oral Sedation. Pain Physician 2019; 22 (2): 177–185.

11. Liu L, Cheng S, Lu R, Zhou Q. Extrapedicular Infi ltration Anesthesia 
as an Improved Method of Local Anesthesia for Unipedicular Percutaneous 
Vertebroplasty or Percutaneous Kyphoplasty. Biomed Res Int 2016; 2016: 
5086414. DOI: 10.1155/2016/5086414. 

12. Apan A, Cuvaş Apan Ö, Köse EA. Segmental epidural anesthesia for 
percutaneous kyphoplasty: comparison with general anesthesia. Turk J Med 
Sci 2016 20; 46 (6): 1801–1807. DOI: 10.3906/sag-1507-90.

13. Alfahel WS, Dabbous AS, Thompson ME. Epidural analgesia for per-
cutaneous kyphoplasty in a patient with multiple medical comorbidities. Avi-
cenna J Med 2019; 9 (2): 75–77. DOI: 10.4103/ajm.AJM_73_18.

14. Soulioti E, Efstathiou G, Papanastasiou J, Igoumenou V, Kostopanagiot-
ou G, Batistaki C. Low-dose epidural anesthesia for percutaneous spinal fusion 
and kyphoplasty due to metastatic fracture of L2 lumbar vertebrae. J Anaesthesiol 
Clin Pharmacol 2020; 36 (4): 560–562. DOI: 10.4103/joacp.JOACP_157_19.

15. Souvatzis X, Katonis PG, Licoudis SA, Marouli DG, Askitopou-
lou H. Case report: subarachnoid anesthesia for kyphoplasty: is anes-
thesia adequate? Anesth Analg 2010; 111 (1): 238–240. DOI: 10.1213/
ANE.0b013e3181e0574c.

16. Hannallah M, Gibby E, Watson V. Fluoroscopy-guided, small-dose 
spinal anesthesia for kyphoplasty: a collaborative effort between the an-
esthesiologist and interventional radiologist. Anesth Analg 2008; 106 (4): 
1329–1330. DOI: 10.1213/ane.0b013e318167b2f5.

17. le Roux JJ, Wakabayashi K, Jooma Z. Defi ning the role of thoracic 
spinal anaesthesia in the 21st century: a narrative review. Br J Anaesth 2022: 
S0007–0912 (22)00131–3. DOI: 10.1016/j.bja.2022.03.008.

18. van Zundert AA, Stultiens G, Jakimowicz JJ, Peek D, van der Ham 
WG, Korsten HH, Wildsmith JA. Laparoscopic cholecystectomy under 
segmental thoracic spinal anaesthesia: a feasibility study. Br J Anaesth 2007; 
98 (5): 682–686. DOI: 10.1093/bja/aem058.

19. Mehta N, Gupta S, Sharma A, Dar MR. Thoracic combined spinal 
epidural anesthesia for laparoscopic cholecystectomy in a geriatric patient 
with ischemic heart disease and renal insuffi ciency. Local Reg Anesth 2015; 
8: 101–104. DOI: 10.2147/LRA.S86390.

20. Richardson J, Lönnqvist PA, Naja Z. Bilateral thoracic paravertebral 
block: potential and practice. Br J Anaesth 2011; 106 (2): 164–171. DOI: 
10.1093/bja/aeq378.

21. Niesen AD, Jacob AK, Law LA, Sviggum HP, Johnson RL. Compli-
cation rate of ultrasound-guided paravertebral block for breast surgery. Reg 
Anesth Pain Med 2020; 45 (10): 813–817. DOI: 10.1136/rapm-2020-101402.

22. Pace MM, Sharma B, Anderson-Dam J, Fleischmann K, Warren L, 
Stefanovich P. Ultrasound-Guided Thoracic Paravertebral Blockade: A Ret-
rospective Study of the Incidence of Complications. Anesth Analg 2016; 122 
(4): 1186–1191. DOI: 10.1213/ANE.0000000000001117.

23. Tang C, Xia H, Tang X et al. Ultrasound–guided thoracic paravertebral 
block for percutaneous kyphoplasty: A prospective non–randomized compara-
tive study. Research Square 2020. DOI: 10.21203/rs.2.22710/v1. 

24. Forero M, Adhikary SD, Lopez H, Tsui C, Chin KJ. The Erector 
Spinae Plane Block: A Novel Analgesic Technique in Thoracic Neuro-
pathic Pain. Reg Anesth Pain Med 2016; 41 (5): 621–627. DOI: 10.1097/
AAP.0000000000000451.

25. Turbitt LR, Mariano ER, El-Boghdadly K. Future directions in regional 
anaesthesia: not just for the cognoscenti. Anaesthesia 2020; 75 (3): 293–297. 
DOI: 10.1111/anae.14768.

26. Kot P, Rodriguez P, Granell M, Cano B, Rovira L, Morales J, Broseta 
A, Andrés J. The erector spinae plane block: a narrative review. Korean J 
Anesthesiol 2019; 72 (3): 209–220. DOI: 10.4097/kja.d.19.00012.

27. Pourkashanian A, Narayanan M, Venkataraju A. The erector spinae 
plane block: a review of current evidence. Update in Anaesthesia, 2020, 
35: 27–33.

28. Bogduk N. The innervation of the vertebral column. Aust J Physiother 
1985; 31 (3): 89–94. DOI: 10.1016/S0004-9514 (14)60626-7.

29. Chin KJ, El-Boghdadly K. Mechanisms of action of the erector spinae 
plane (ESP) block: a narrative review. Can J Anaesth 2021; 68 (3): 387–408. 
DOI: 10.1007/s12630-020-01875-2.

30. Sonawane K, Balavenkatasubramanian J, Dixit, H. Ultrasound-Guided 
Bilateral Erector Spinae Plane Block as aSole Anesthetic Technique for Two-
Level Vertebroplasty-A Case Report. Inter J Dent Med Sci Res 2021; 3 (1): 
409–414. DOI: 10.35629/5252-0301409414.

31. Luginbühl M. Percutaneous vertebroplasty, kyphoplasty and lordoplasty: 
implications for the anesthesiologist. Curr Opin Anaesthesiol 2008; 21 (4): 
504–513. DOI: 10.1097/ACO.0b013e328303be62.

32. Verduzco LA. Erector spinae plane block as primary anesthetic for kypho-
plasty. J Clin Anesth 2020; 61: 109670. DOI: 10.1016/j.jclinane.2019.109670. 

33. Choi SM, Lee J, Park YS, Cho YJ, Lee CH, Lee SM, Yoon HI, Yim 
JJ, Lee JH, Yoo CG, Lee CT, Kim YW, Park JS. Postoperative pulmonary 
complications after surgery in patients with interstitial lung disease. Respira-
tion 2014; 87 (4): 287–293. DOI: 10.1159/000357046.

34. Patel NM, Kulkarni T, Dilling D, Scholand MB; Interstitial and Dif-
fuse Lung Disease Network Steering Committee. Preoperative Evaluation of 
Patients with Interstitial Lung Disease. Chest 2019; 156 (5): 826–833. DOI: 
10.1016/j.chest.2019.05.028.

35. Kirmeier E, Eriksson LI, Lewald H, Jonsson Fagerlund M, Hoeft A, 
Hollmann M, Meistelman C, Hunter JM, Ulm K, Blobner M; POPULAR 
Contributors. Post-anaesthesia pulmonary complications after use of muscle 
relaxants (POPULAR): a multicentre, prospective observational study. Lancet 
Respir Med 2019; 7 (2): 129–140. DOI: 10.1016/S2213-2600 (18)30294-7.

36. Chin KJ, Lirk P, Hollmann MW, Schwarz SKW. Mechanisms of ac-
tion of fascial plane blocks: a narrative review. Reg Anesth Pain Med 2021; 
46 (7): 618–628. DOI: 10.1136/rapm-2020-102305.

37. Oh SK, Lim BG, Won YJ, Lee DK, Kim SS. Analgesic effi cacy of 
erector spinae plane block in lumbar spine surgery: A systematic review 
and meta-analysis. J Clin Anesth 2022; 78: 110647. DOI: 10.1016/j.
jclinane.2022.110647. 

38. Ma J, Bi Y, Zhang Y, Zhu Y, Wu Y, Ye Y, Wang J, Zhang T, Liu B. 
Erector spinae plane block for postoperative analgesia in spine surgery: a 
systematic review and meta-analysis. Eur Spine J 2021; 30 (11): 3137–3149. 
DOI: 10.1007/s00586-021-06853-w. 

39. Liang X, Zhou W, Fan Y. Erector spinae plane block for spinal surgery: 
a systematic review and meta-analysis. Korean J Pain 2021; 34 (4): 487–500. 
DOI: 10.3344/kjp.2021.34.4.487.

40. Vergari A, Frassanito L, DI Muro M, Nestorini R, Chierichini A, 
Rossi M, DI Stasio E. Bilateral lumbar ultrasound-guided erector spinae 
plane block versus local anaesthetic infi ltration for perioperative analgesia 
in lumbar spine surgery: a randomized controlled trial. Minerva Anestesiol 
2022. DOI: 10.23736/S0375–9393.22.15950-X.

Received June 6, 2022.
Accepted July 6, 2022.


