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ABSTRACT

Introduction: Currently, local or general anesthesia is commonly applied in patients undergoing percutaneous kyphoplasty (PKP)
procedures; however, the best anesthesia method for PKP remains elusive. This study examined the efficacy of erector spinae plane
block (ESPB) in comparison with local anesthesia in terms of postoperative analgesia requirement and pain scores, in patients
undergoing kyphoplasty.

Methods: The files of 42 patients who underwent kyphoplasty were retrospectively reviewed. PKP procedure was either under local
anesthesia (controls, n=20) or using ultrasound-guided ESPB (ESPB group, n=22). Postoperative analgesia requirement and pain
scores assessed by visual analog scale (VAS) were recorded and compared.

Result: All control patients (100.0%) required postoperative analgesia, whereas only five patients (22.7%) in the ESPB group required
postoperative analgesia (p<0.001). At all time-points, ESPB group had significantly lower VAS scores (p<0.001 for 0, 2, and 6 hours).
At two hours, all patients in the ESPB group had 0 VAS score.

Conclusion: ESPB as a sole anesthesia technique for kyphoplasty procedures is a promising method that may reduce the need for
perioperative analgesia and provide superior postoperative pain management, thus allowing pain-free discharge.
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Introduction

Vertebral compression fractures (VCF) may occur due of osteoporosis,
trauma, hemangioma, or metastasis in cancer patients (1). Recently,
the aim of vertebral fracture treatment is to alleviate pain, prevent new
fractures, and achieve spinal stability (2). Prolonged bed rest, analgesic,
and corset treatment may lead to systemic complications in elderly
patients with VCF (2). Surgical management of VCF in patients with
neurological deficits is associated with increased length of hospital stay
as well as morbidity and mortality (3). Consequently, minimal invasive
procedures such as vertebroplasty, kyphoplasty (KP), and lordoplasty have
been developed in recent years in an attempt to obtain anatomical and
functional restoration of the vertebrae, to achieve earlier symptomatic
relief, to allow earlier return to social life, and to significantly reduce
morbidity and mortality (4). KP involves the use of inflatable balloons
within bone to restore vertebral body height and low-pressure cement
injections into the volume obtained through the use of the balloon (1).
Today, local or general anesthesia are commonly applied in patients
undergoing percutaneous KP (PKP) procedures, which are carried out
in prone position, potentially increasing the risk of cardiopulmonary
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complications due to anesthesia and poor airway management.
General anesthesia may be associated with life-threatening problems,
particularly among the elderly with comorbidities. On the other hand,
local anesthesia alone fails to provide adequate analgesic activity (1).
Anesthesia management effectively controlling anxiety and pain without
any interventions to maintain respiratory and cardiac functions may
represent a more appropriate approach (1), although the best anesthesia
method for PKP remains controversial. Ultrasound-guided erector spinae
plane block (ESPB) is an inter-fascial plane block involving injecting
local anesthetic into the fascial plane. The injection occurs deep in
the erector spinae muscle reaching the tip of the transverse process of
the vertebra. Therefore, the local anesthetic diffuses not only into the
cranio-caudal fascial plane but also into the paravertebral and epidural
spaces anteriorly, and intercostal space laterally at several levels (5).
This method provides both intraoperative and postoperative analgesia.
To the best of our knowledge, use of ESPB in KP to achieve analgesia
was reported in only one previous case report, with no comprehensive
studies examining the utility of this approach in this procedure (6). Thus,
this study was undertaken to examine the efficacy of ESPB in comparison
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with local anesthesia in terms of the need for intra-operative and post-
operative analgesia requirements and pain scores, in a group of patients
undergoing KP.

Methods

Patients who underwent percutaneous KP between June 2019 and
November 2021 at our institution were included in this retrospective
study. The procedure had been performed either under local
anesthesia (controls) or using ultrasound-guided ESPB (ESPB group).
Written informed consent was obtained from each patient. This
study was approved by the Marmara University Faculty of Medicine
Clinical Research Ethics Committee (approval number: 09.2021.101,
date: 07.01.2022). The study was conducted in accordance with the
Declaration of Helsinki.

Anesthesia management: In addition to standard monitoring, all
patients were monitored the analgesia nociception index (ANI) to
objectively evaluate perioperative pain. Two ANI electrodes were
placed on the sternum and at the level of the left nipple, and ANI was
continuously displayed throughout surgical procedure. All patients
received nasal oxygen with a rate of 2 liters per minute. Following ESPB
or local anesthesia, the procedure was initiated when ANI >50. In the
local anesthesia group, sedation with 1-2 mg midazolam and 50-100
mcg fentanyl was administered, when necessary.

ESPB: In the ESPB group, ESPB was performed bilaterally in the prone
position by the same experienced anesthesiologist before the procedure.
The procedure was performed under ultrasound guidance using a linear
probe (6-13 MHz) with in-plane technique. C-arm fluoroscopy was used
to identify the fracture level. A 22G block needle (100 mm, B-braun,
Germany) was inserted 3 cm lateral to the spinous process (either at the
right or left side). The needle was advanced in cranio-caudal direction
and 1-2 mL saline was injected to separate the erector spinae muscle
from the transverse process. Then, 20 mL 0.25% bupivacaine and 50 mg
0.2% lidocaine were injected, and the needle was removed. The same
procedure was performed on the contralateral side. Thus, totally 100
mg bupivacaine and 100 mg of lidocaine were injected. No additional
analgesics were used during the procedure.

Local anesthesia: In the control group, following the identification of
fracture level using C-arm fluoroscopy, 100 mg prilocaine plus 25 or 50
mg bupivacaine were injected into 20 mL solution in the prone position
for infiltration anesthesia before the procedure.

Surgical technique: Injection site was identified with the aid of
fluoroscopy. First, the trocar was advanced from the skin to the pedicle
and then to the vertebral body under fluoroscopy guidance. The working
cannula was placed, then the balloon was placed using a catheter and
inflated within the collapsed vertebra, thus a space was made for
cement. Then, the vertebral body was filled with cement through the
working cannula under fluoroscopy guidance.

Postoperative pain management: Pain was assessed using 0 to 10-point
visual analog scale (VAS): 0, no pain; 6, severe pain; 10, worst imaginable
pain. Self-assessed VAS scores of all patients were recorded upon
termination of the procedure and at 2 and 6 hours. Patients received 1
gri.v. paracetamol when the VAS score was 2 or 3; whereas they received
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1.5 mg/kg i.v. tramadol when VAS >4. Patients were discharged eight
hours after the procedure.

Statistical Analysis

SPSSversion 21 software was used for data analysis. Both hypothesis tests
and graphical method were used to test the distribution of continuous
variables. Student’s t-test for independent samples or Mann-Whitney U
test was used to test between-group differences in continuous variables.
Pearson’s chi-square test was used to compare categorical variables.
Two-sided p values <0.05 were considered as an indication of statistical
significance.

Results

Table 1 shows patient characteristics. The two groups were similar in
terms of mean age as well as sex and vertebral site distribution (p>0.05;
for all). In the control group, six of 20 patients (30.0%) required sedation.
All control patients (100.0%) required postoperative analgesia, whereas
only five patients (22.7%) in the ESPB group required postoperative
analgesia (p<0.001).

Changes in Postoperative VAS Scores

Figure 1 shows changes in VAS scores within 6 hours of the procedure. At
all time points, ESPB group had significantly lower VAS scores (p<0.001
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Figure 1. Changes in mean postoperative visual analog scale scores over
time (immediately after the procedure, at 2 hours and at 6 hours). Upper
dotted line, control group; lower straight line, erector spinae plane block
group. Error bars indicate 95% confidence intervals for the mean

ESPB: Erector spinae plane block, VAS: Visual analog scale

Table 1. Patient characteristics

Characteristic (Anllzgazsients (E:ZZBZ%"OUP (Cnozn;)())ls

Age, mean £ SD 62.2£15.0 61.7£14.0 62.8+16.3 0.791
Female sex 29(69.0%) 14 (63.6%)  15(75.0%) 0.426'
Vertebral site

Thoracic 21 (50.0%) 11 (50.0%) 10 (50.0%) 1,000
Lumber 21(50.0%)  11(50.0%) 10 (50.0%)
Postoperative VAS scores, median (range)

VAS - 0 hour 0.5 (0-3) 0 (0-1) 2(2-3) <0.001°
VAS - 2 hours 0 (0-5) 0 (0-0) 4 (4-5) <0.001°
VAS - 6 hours 2.5(0-5) 0 (0-0) 4 (4-5) <0.001°

Unless otherwise stated, data presented as n (%). “Student’s t-test for independent

samples, : chi-square test, ®: Mann-Whitney U test, SD: Standard deviation, VAS: Visual
analog scale



for 0, 2, and 6 hours, Table 1). At two hours, all patients in the ESPB
group had 0 VAS score.

Discussion

Our results suggest that bilateral ESPB is a promising method for
perioperative pain control in patients undergoing KP. To our knowledge,
use of ESPB in KP procedures has not been reported before, except for a
case report. In that case report, 30 cc of 0.05% bupivacaine was
administered bilaterally under ultrasound guidance at T5 level as the
primary anesthesia method in an elderly patient with chronic obstructive
pulmonary disease and comorbidities who could not lie in the supine
position due to intractable back pain. In addition, the patient received
mild perioperative sedation with propofol infusion. The patient required
no additional local anesthesia during the procedure, and was discharged
home with no pain symptom. The authors of that case report suggested
that ESPB provided a good level of patient comfort (6). In contrast with
that case report, our patient did not require additional sedation during
the procedure following bilateral ESPB. Vertebral augmentation
procedures are associated with significant pain since they involve the
insertion of needles of varying calibers into the vertebral body. If local
anesthesia is preferred, a good level of anesthesia should be achieved to
prevent needle malposition with consequent spinal cord or nerve injury
(7). Several previous reports have suggested that ESPB offers a successful
block strategy for managing acute and chronic pain. It has also been
found to be effective for analgesia at the cervical, thoracal, and
abdominal levels (8). In addition, ESPB at T4-T5 level was reported to
provide effective postoperative pain management in video-assisted
thorax surgery, pneumothorax surgery, open thoracotomy, and breast
surgery (9-12). Other reported uses in analgesia management include
costal fractures, post-thoracotomy syndrome, and chronic shoulder pain
(13-15). In some other studies, low-thoracic ESPB for perioperative
analgesia in patients undergoing lumbosacral spinal surgery was
associated with reduced postoperative opioid need and postoperative
pain scores (16,17). Similarly, in our study, VAS scores were lower in the
ESPB group at postoperative 6 hours. Postoperatively, only five patients
in the ESPB group required opioids, as compared to all in the other
group. Opioid use is associated with relatively milder side effects such as
vomiting or hypotension, as well as more severe effects, including loss of
consciousness and respiratory depression (18). In the study by Apan et
al. (1) comparing general anesthesia with segmental epidural anesthesia
in patients undergoing percutaneous KP, the latter method was found to
be more advantageous compared to general anesthesia in terms of
postoperative analgesia and recovery. Hannallah et al. (19) administered
low dose spinal anesthesia in conjunction with mild sedation for high-
risk patients undergoing KP. Although adequate analgesia could be
achieved, some of the pain control could be attributed to the
concomitant administration of intravenous fentanyl and propofol. In
another study, experience with spinal anesthesia was reported in 11
patients undergoing KP. Despite the administration of local anesthesia,
pain was reported in four patients, and problems with the baricity of the
preferred local anesthetic were seen, with hemodynamic instability (20).
As compared to general anesthesia, although regional anesthesia may
provide superior analgesia and may allow better maintenance of
cardiovascular and respiratory reserves, adjustment of the baricity of
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the local anesthesia is also an important consideration since
hemodynamic stability is impaired during KP when hyperbaric lidocaine
is used in the prone position. This may lead to a number of adverse
effects such as hypotension, vomiting, and nausea. Also, the anesthetic
effect may not reach the desired segments, or may reach higher levels,
potentially leading to cardiac or respiratory arrest (21). In a retrospective
cohort study, a single dose ketamine administration in elderly patients
with comorbidities undergoing KP, postoperative narcotic use and VAS
scores at 6 hours was not reduced, and only a reduction in intraoperative
narcotic use was noted. Intraoperative epidural block did not affect
postoperative narcotic usage, and postoperative narcotic use was
comparable across patient groups with or without epidural anesthesia
(22). A prospective randomized study by Nitta et al. (23) showed no effect
of intraoperative ketamine infusion on postoperative analgesia. In
another prospective and randomized study, remifentanil and
dexmedetomidine were compared in KP patients (24). Although propofol
and remifentanil are frequently preferred because of their rapid and
short acting effects, they may also be associated with hypoxemia and
oxygen desaturation. Dexmedetomidine has both sedative and analgesic
effects, with much less pronounced respiratory depression. However,
they could not provide adequate analgesia when used as a single agents
in KP (24). Mohr et al. (25) reported that oxycodone and midazolam were
useful and well-tolerated agents for sedative and analgesic effects in KP.
On the other hand, analgesics may aggravate oxygenation and increase
right ventricular afterload due to hypercapnia (7). In our study, patients
receiving ESBP did not require perioperative local anesthesia or sedative
use. On the other hand, six patients in the local anesthesia group
required sedation due to pain sensation. Intraoperative pain can lead to
increased platelet aggregation, reduced fibrinolysis, and elevated
thromboembolic risk due to stress (26). Furthermore, pain sensation
may have marked effects on the psychological health of the patients
with the emergence of negative emotions such as fear and anxiety, as
well as distracting the surgeons with potentially reduced surgical quality
(26). Similarly, Mao et al. (26) reported severe pain and intolerance
among patients undergoing percutaneous KP during balloon dilatation
and cement injection, and therefore these authors administered
vertebral anesthesia in addition to traditional local anesthesia and
found significant pain reduction without any side effects throughout the
procedure. Poor perioperative pain management is associated with
increased morbidity and mortality and reduced patient satisfaction,
particularly among subjects with comorbidities. In patients with
underlying cardiovascular conditions, pain may increase mortality via
arrhythmias, hypertension, and cranial hemorrhage (26). Surgeons may
prefer to operate an awake patient to be able to directly assess any
neural injury. Although a lack of general anesthesia has certain
advantages such as reduced risk of cardiopulmonary complications,
lower medical costs, earlier discharge and early mobilization (27), Fang
et al. (28) failed to observe any effect of the type of anesthesia on
percutaneous KP. In our unit, surgeons did not seem to experience any
problem during KP procedures in patients receiving an ESPB. In addition,
these patients could be discharged at postoperative 8 hours without
pain. Most authors agree that ESP block may offer certain advantages
compared with traditional techniques akin to neuraxial anesthesia.
Firstly, this is an easy technique, given the ultrasound guidance for
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inserting the needle into the target location. Secondly, the technique is
associated with a low risk of complications, since the site of
administration is distant from significant anatomical structures such as
the major vasculature and pleura. For this reason, ESPB has been
proposed as a part of multimodal analgesia (29). So far, only a few
complications of ultrasound guided ESPB has been documented. The
first of these reports was published by Selvi and Tulgar (30), who
observed motor weakness associated with ESPB in a patient following
cesarean section. In our retrospective analysis, no ESPB-related
complications were found in our patient groups that received ESPB for
any indication. High-quality studies with larger sample sizes have clearly
established the safety of ESPB (18).

Study Limitations

Our study included a small sample size and a retrospective design. Also,
a questionnaire could have been used to assess surgeon satisfaction.

Conclusion

Our results suggest that ESPB as a sole anesthesia technique for
kyphoplasty procedures is a promising method that may reduce the need
for perioperative analgesia and provide superior postoperative pain
management, thus allowing pain-free discharge. Further studies with a
larger number of patients will shed more light on its role in this setting.
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