
Page 1/20

Study on the Therapeutic Effect of ESPB for Patients
Undergoing Percutaneous Vertebroplasty
Peng Ju  (  18996522966@189.cn )

Department of Orthopedic, The Third A�liated Hospital of Chongqing Medical University
Dianming Jiang 

Department of Orthopedic, The Third A�liated Hospital of Chongqing Medical University

Research Article

Keywords: osteoporotic vertebral compression fracture (OVCF), percutaneous vertebroplasty (PVP),
erector spinae plane block (ESPB)

Posted Date: February 10th, 2022

DOI: https://doi.org/10.21203/rs.3.rs-1332284/v1

License:   This work is licensed under a Creative Commons Attribution 4.0 International License.  
Read Full License

https://doi.org/10.21203/rs.3.rs-1332284/v1
mailto:18996522966@189.cn
https://doi.org/10.21203/rs.3.rs-1332284/v1
https://creativecommons.org/licenses/by/4.0/


Page 2/20

Abstract
Objective To compare the difference oftherapeutic effect between percutaneous vertebroplasty
(PVP)alone and PVP + Erector spinal plane block (ESPB) in the treatment of osteoporotic vertebral
compression fracture (OVCF).

Methods After admission, 100 patients with osteoporotic vertebral compression fracture were randomly
divided into PVP group (control group) and PVP+ESPB group (observation group) by lottery with 50
patients in each group.The visual analog pain scores (VAS) and oswestry disability index (ODI) of each
group were compared before surgery, 2 hours after surgery and at the time of hospital discharge. The
operation time, �lling volume of intraoperative bone cement, intraoperative bloodloss, and surgery cost of
each group were compared.Theearly postoperative ambulation time and early postoperative defecation
(stool) time ofeach group were compared to explore the difference.

Results The PVP+ESPB group had better visual analog pain scores (VAS) and oswestry disability index
(ODI) at 2 hours after surgery and at the time of hospital discharge, and better early postoperative
ambulation timeand early postoperative defecation (stool) timethan the PVP group (p<0.05). There were
no differences in the visual analog pain scoresand oswestry disability index before surgery, operative
time, �lling volume of intraoperative bone cement, intraoperative blood loss, and surgery cost between the
two groups, and no complications occurred between the two groups after surgery and at the time of
hospital discharge.

Conclusion PVP+ESPB for OVCF is associated with lower VAS, more signi�cant pain relief, and lower
oswestry disability index in patients after surgery than PVP alone for OVCF, and patients are able to
engage in ambulation time earlier. Meanwhile, PVP+ESPB promotes recovery of intestinalfunction and
improves patients’ quality of life so as tocontribute toquick recovery.

Introduction
Due to the social aging, the incident rate of osteoporotic vertebral compression fracture has increased
year by year with its insidious onset and low consultation rate seriously threatening the health of the
elderly, which is more signi�cant in postmenopausal women [1-3]. In view of the actual clinical problems,
researches on OVCF have become urgent and necessary [4, 5]. Patients with osteoporotic vertebral
compression fractures mainly feature low back pain and aggravated postural changes with spinal
deformation, decreased cardiopulmonary function and gastrointestinal instabilityin severe cases, and
even spinal nerve compression leading to paralysis and life-threatening conditions[6]. For patients with
OVCF, spine surgeons now often depend on PVP which relieves the patients’ pain but often results in
myalgic pain in the back far from the diseased vertebrae[7]. Erectal spinal plane block involves the local
injection of anesthetic drugs into the deep surface of the erector spinae and the transverse process
clearance (at the root above the transverse process) under ultrasound guidance or G-arm X-ray machine
positioning, which spreads into the paravertebral space and blocks the posterior spinal nerve branches
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and possibly the anterior spinal nerve branches and the communicating branches[8]. In order to improve
the distal involvement pain of the diseased spine and to promote the early functional exercise of patients,
we consider to perform an adjuvant erector spinae plane block in patients with PVP. ESPB mainly blocks
the posterior branch of the spinal nerve which primarily innervates the corresponding segment of the
erector spinae muscle, and the residual myalgic pain after PVP can be relievedwhen it is blocked,
improving the postoperative pain of patients and thus promoting the patients’ quick recovery[9, 10]. The
author performed anatomical localization of two formalin-soaked cadavers at Chongqing Three Gorges
Medical College in April 2021 to study the posterior spinal nerve branch course innervating the erector
spinae muscle. One hundred patients with osteoporotic vertebral compression fractures collected from
July 2021 to December 2021 at Chongqing University Three Gorges Hospitalwere studied in randomized
groups, and the results are reported as follows.

Application Anatomy
The erector spinae muscle, also known as the sacrospinalis, is located longitudinally on the posterior
back of the trunk and in the sulcus on both sides of the spine, which starts from the back of the sacrum
and the posterior part of the iliac crest, fall upward into three groups of muscle bundles, and ends at the
vertebrae and ribs along the way which are innervated by[11] the posterior branch of the spinal nerve. The
posterior branch of the spinal nerve is mixed and thin, which generally travels posteriorly around the
lateral aspect of the superior articular process to the adjacent transverse process and then falls into
medial and lateral branches[12] except for the sacral nerve. Located in the epicondyles, articular surfaces,
and intervertebral ligaments of the spine, the medial branch innervatesthe erector spinae, multi�dus, and
piriformis of the spinal muscles.The lateral branch mainly innervates the longest muscle of the erector
spinae and the iliopsoas muscle[13].

As shown in Figure 2, an autopsy was performed in April 2021to actually locate the posterior spinal nerve
branch courseat Chongqing Three Gorges Medical College.

Cases And Experimental Methods
One hundred cases of osteoporotic vertebral compression fractures were collected from July 2021 to
December 2021 in Chongqing University Three Gorges Hospital aged 60-90 years with 83 female patients
and 17 male patients, which have been reviewed by the hospital ethics committee. Inclusion criteria: 1.
age greater than or equal to 60 years; 2. no history of violent trauma,MRI suggesting fresh spine fracture
(T2 image of high signal and T1 image of low signal), and no occupying compression of the spinal canal;
3. bone density test (dual-energy photon assay) suggesting bone density ≤ -2.5 SD; 4. diseased vertebral
segments are 1-2 segments, and the diseased vertebral range is T5-L5. Exclusion criteria: 1. spinal tumor
pathological fracture; 2. the patientsare unconscious and unable to communicate accurately; 3. the
diseased vertebrae are greater than (>) 2 segments. Cases admitted to the hospital that were eligible for
the study were randomly divided into observation and control groups by lottery.



Page 4/20

Study methods 
The study was carried out after the patients signed the informed consent. PVP +ESPB observation group
The PVP procedure was performed �rstly with patients placed in prone position.The diseased vertebra
was located through G-arm X-ray machine positioning so that the bilateral needle entry points were
determined.Routine disinfection and draping were conducted.The local anesthesia was completed with
2% lidocaine at the puncture point, and a 1cm incision was made at the puncture point with a sharp
blade.The puncture needle was placed and the position of the puncture needle was adjusted. The
�uoroscopy showed that the tip of needlewas located at the posterior edge of the vertebral body in the
side position and orthotropically located at the inner edge of the root shadow of the arch. The puncture
needle cannula was removed and the working cannula was placed along the guide needle. The
�uoroscopyfound that the tip of the drill reached the anterior middle 1/3 of the vertebral body.The drill
was removed to mix the bone cement (polymethylmethacrylate). When the bone cement was in the state
of toothpaste, the appropriate amount of bone cement was �lled with the assistance of the working
cannula. ESPB treatment was then performed, which meant that 5 ml of ropivacaine (0.75%, Nelapine)
was given to block the posterior branch of the spinal nerve at the root above the transverse process
bilaterally in the diseased vertebrae with the assistance of the G-arm. The incision was disinfected locally,
a dressing was applied to cover the incision, and the patients returned to the ward after surgery.

PVP control group Conventional PVP surgical treatment was completed for the diseased vertebrae.

Records and related scores 
Evaluate the visual analog pain scoreand oswestry disability index before surgery, 2 hours after surgery,
and at hospital discharge for each group; record the operation time, �lling volume of intraoperative bone
cement, intraoperative bloodloss, surgery cost, and the presence of postoperative complications for each
group; record the early postoperative ambulation time and early postoperative defecation (bowel
movement) time for each group.

Statistical analysis 
The data were statistically analyzed through SPSS 25.0 software. T-test analysis was performed for the
measurement data between the two groups, and p < 0.05 represented statistical differences.

Study Results
A total of 100 patients with OVCF were collected in the trial, with 50 in the PVP+ESPB observation group
and 50 in the PVP control group. The surgery was successful in both groupswithout cases of death or
disability, and there were no postoperative complications in either group after surgery. There were no
statistical differences between the observation group and the control group in the preoperative VAS and
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ODI scores.There were statistical differences between the two groups in the VAS and ODI scores at 2
hours after surgery and at hospital discharge.There were statistical differences between the two groups in
theearly postoperative ambulation time and early postoperative defecation (stool) time. There were no
statistical differences between the two groups in terms of the operation time, �lling volume of
intraoperative bone cement, intraoperative bloodloss, and surgery cost. The speci�c results are shown in
the following tables.

Common case The female patient Yi of 82 years old was admitted to the hospital with low back pain for
2 days. Physical examination: lumbar 1 vertebral spine percussion pain, lumbosacral pressure pain; no
abnormal sensation in both lower limbs, grade 5muscle strength of both lower limbs. MRI examination of
lumbar spine suggested: fresh fracture of lumbar 1 vertebra. Preoperative diagnosis: compression
fracture of lumbar 1 vertebra; severe osteoporosis. With the assistance of G-arm X-ray machine, the
lumbar 1 vertebral body and bilateral puncture points were positioned, and the working cannula was
placed along the guide needleafter satisfactory puncture.The bone cement was mixed, and the diseased
vertebra was �lled with bone cementafter the bone cement was in the state of toothpaste. ESPB
treatment was performed by injecting 5 ml of ropivacaine respectivelyat the root above the lumbar 1
transverse processes bilaterally with the assistance of G-arm. (Figure 3 - Figure 8)

The patient’s operative time was 53 minuteswith intraoperative blood loss of 2 ml. The patient had the
VAS of 8 and ODI of 80% before surgery,VAS score of 1 and ODI index of 24%2 hours after surgery, and
VAS of 1 andODI of 10% at hospital discharge. The patient returned to the ward and engage in the
ambulation time after surgery.

Discussion
In today’s aging society, osteoporotic vertebral compression fractures has become more common in
clinical practice[14, 15]. OVCF refers to spinal fractures that occur with or without minor trauma due to
decreased bone density and bone mass caused by osteoporosis as well as decreased bone strength,
mainly manifesting as pain and limited movement in the chest, waist and back with or without
neurological symptoms in the lower extremities[16]. OVCF has an insidious onset with an increasing
incidence rate year by year, whichseriously affects the elderly and especially postmenopausal women.
83% of the 100 patients in this study were women, accounting for the vast majority[17]. The pain caused
by OVCF seriously affects the quality of life, range of activity, and psychological mood of patients, while
long-term bed rest could further lead to complications such as deep vein thrombosis in the lower
extremities, pressure sores, and pulmonary infections, and may even endanger life[18]. According to the
relevant literature, the mortality rate of patients with OVCF for one year is signi�cantly higher than that of
the general population[19].

The primary surgical treatment means for OVCF is percutaneous vertebroplasty and percutaneous
kyphoplasty (PKP)[20]. Vertebroplasty can enhance the stability and strength of the diseased vertebrae,
while the high temperature of bone cement can inactivate the in�ammatory factors in the vertebral body
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and reduce the nociceptive sensitivity of the spinal branches, so that the pain symptoms of patients can
be improved after surgery[21]. However, it is found that patients often have residual postoperative
myalgic pain distributed along the erector spinae muscle, which even manifests distal pain radiation.
According to the anatomy, the erector spinae muscle is innervated by the posterior branch of the spinal
nerve which emanates posteriorly to the intervertebral foramen and travels distally for at least 3 vertebral
segments except for the sacral nerve. It is not di�cult to explain why patients with OVCF often have a
combination of myalgic pain distal to the diseased vertebrae. In this study, local anesthetic ropivacaine
was injected into the deep surface of the erector spinae and the transverse process (root above the
transverse process) under G-arm X-ray machine positioning, which diffused into the paravertebral space
and blocked the posterior branch of the spinal nerve, thus blocking the erector spinae and improving the
patients’ myalgic pain[22, 23]. Certainly, according to the anatomy, the posterior branch of the spinal
nerve blocked at the level of the diseased vertebra is actually the posterior branch of the spinal nerve that
emanates downward from the level of the previous vertebra.However, this superior posterior branch of the
spinal nerve is the one that primarily innervates the level of the diseased vertebra, hencethe block is
consideredat the root above the transverse process of the diseased vertebra.

The drug for ESPB treatment is ropivacaine with the trade name of Nelapine, which is manufactured in 10
ml: 75 mg and concentration 0.75% by AstraZeneca AB. It is suitable for mixed nerves such as the
posterior branch of the spinal nerve because of its high lipid solubility and anesthetic e�cacy, as well as
its strong separation effect on motor nerve block and sensory nerve block. Ropivacaine is also less toxic
to the heart, so it is available for local blocks in elderly patients[24, 25]. The commonly used
concentration of this drug is between 0.5% and 1.0% and the blockade of sensory nerves is about 3-5
hours, so that it is fast and long lasting in local analgesia. The maximum amount of the drug is 200 mg,
namely 40 ml.The patients included in the trial were controlled to have no more than 2 spinal segments.
For patients with 2 segments, 5 ml of ropivacaine was given to each side of the diseased vertebra, and
the total amount was 20 ml, so it was safe and reliable.

There were no statistical differences in the preoperative VAS and ODI scores between the PVP+ESPB
observation group and PVP control group, indicating that there were no signi�cant differences in the
condition of patients admitted to the hospital between the two groups. However, in the comparison of
VAS and ODI scores at 2 hours after surgery and at hospital discharge, the observation group had lower
scores than the control group which represented statistical differences, indicating that the patients in the
observation group had better pain relief and more obvious improvement in lumbar activities after ESBP
treatment, and ESPB had a signi�cant effect of relieving erector spinae pain. According to the test results,
there were statistical differences between the observation group and the control group in the early
postoperative ambulation time and the early postoperative defecation (stool) time. It indicates that the
patients in the observation group improved their pain symptoms earlier and faster with ESPB-assisted
treatment, and patients were more active in early postoperative ambulation, promotion of bowel
movement, and early postoperative defecation (stool), thus promoting early and rapid recovery of OVCF
patients. According to the study results, there was no statistical difference between the two groups in
terms of operative time, intraoperative bone cement �lling volume, intraoperative blood loss, and surgery
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cost, etc. ESPB treatment was less invasive, and did not increase surgery time, intraoperative blood loss
or surgery cost of patients when taking the control group into consideration. There was no statistical
difference in the amount of intraoperative bone cement �lling between the two groups, and no
postoperative complications occurred in either group after surgery. According to the above results, ESPB
did not increase the surgery time,operative risk or the �nancial burden of patients when compared with
PVP, but diffuses the local anesthetic drug ropivacaine into the paravertebral space, blocks the posterior
branch of the spinal nerve, further relieves the residual myalgic pain of OVCF patients and improves their
pain symptoms, thus promoting their rapid recovery.

ESPB treatment was reported by Ferero et al.[22] in 2016 and �rst applied in the analgesic treatment of
thoracic neuropathic pain.ESPB is a newest technique of trunk nerve block with low risk, small trauma,
and signi�cant effect, which has been used in perioperative analgesia for thoracic surgery, breast surgery,
and abdominal surgery. However, the application of ESPB in spine surgery is less reported.But with its
advantages, it is believed that in the near future ESPB will be widely used not only in OVCF patients but
also in other areas of spine surgery[26, 27]. In terms of the treatment of chronic pain in the chest, waist
and back, for example, there are many patients with chronic pain in the chest, waist and
backyetimageological examination often indicates no signi�cant abnormalities in the chest, waist
and back. The tension in the erector spinae muscle is found through physical examination with pain
appearing under pressure. Recent studies have demonstrated that the posterior branch of the spinal nerve
plays an important role in chronic pain of spinal origin[28], and ESPB directly blocks the posterior branch
of the spinal nerve, thereby relieving the tension in the erector spinae muscle and relieving pain in the
chest, waist and back. In terms of routine perioperative analgesia in spine surgery, lumbar
spondylolisthesis, lumbar disc herniation, lumbar spinal stenosis, and thoracolumbar fractures are
common in spine surgery and often require surgical treatment. Spine surgery is invasive and prolonged
with more pronouncedpostoperative pain than general surgery. Deng Lin et al.[29] have reported that for
posterior lumbar surgery in spine surgery, the ultrasound-guided vertical spinal muscle block was
performed in the T7 plane as an adjunct to general anesthesia. This report suggests that ESPB can
provide postoperative analgesia, reduce the dosage of analgesic pump drugs and additional analgesics,
and improve patient satisfaction with the postoperative analgesic effect. In the adjuvant treatment of
patients with spinal tumors, the incidence of primary spinal tumors is low while metastatic spinal tumors
account for more than 95% of cases, often involving the thoracic (70%) and lumbar spine(20%)[30].
Spinal tumors often have insidious onset, among which the primary lesion of spinal metastases are
mostly breast cancer, prostate cancer, lung cancer, kidney cancer and thyroid cancer[31]. Ueshima et al.
[32] performed ESPB in a patient with T8 tumor resection, and the sensory block plane was ideal to
provide adequate analgesia for the patient. In terms of clinical treatment, when patients are found to have
metastatic spinal tumors, their diseasesare often at an advanced stage. Patients are not strongly willing
to accept spinal surgery and often choose radiotherapy and interventional therapy. However, for patients
with metastatic spinal tumors, the cancer pain in the thoracolumbar back is often unresolved. With the
advantages of local medication, low trauma and signi�cant analgesic effect, ESPB can reduce cancer
pain for patients with spinal tumors, especially those with metastatic spinal tumors. In terms of adjuvant
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anesthetic analgesia for patients who cannot tolerate general anesthesia for spinal incision infection,
spinal surgery often features large wound surface, deep incision and long time with implants, and the risk
of incisional infection is higher. Liu TZ et al. reported a case of vertical spinal plane block used for lumbar
incisional debridement[33] in a 75-year-old male patient who developed postoperative incisional infection.
Considering the patient’s advanced age, obesity and long history of heavy smoking, a second general
anesthesia in a short period of time may increase the incidence of perioperative anesthesia-related
complications. Liu TZ et al. used ESPB for the �rst time in this patient to avoid the complications that
may result from general anesthesia, and the operator successfully performed incisional debridement and
achieved intraoperative and postoperative analgesia.

As a new nerve block technique, ESPBhas a super�cial point of action and is far from important organs
and blood vessels, contributing to a low risk of complications such as pneumothorax, hematoma, and
nerve injury. ESPB has the advantages of high safety, simple operation, less toxic and side effects
through localization and local application. ESPB not only has a signi�cant adjunctive analgesic effect in
patients undergoing percutaneous vertebroplasty, but also will exert a positively therapeuticeffect in other
areas of spinal surgery.
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Tables
Table

Results Comparison table between clinical control group and sbservation group

Indicators Subgroups (mean ± standard deviation) T P

Control group
(n=50)

Observation group
(n=50)

Preoperative VAS (score) 7.88±0.69 7.96±0.70 -0.576 0.566

VAS 2 hours after
surgery(score)

2.78±0.74 1.32±0.51 11.504 0.000**

VAS at hospital
discharge (score)

2.40±0.76 1.06±0.24 11.947 0.000**

* p<0.05 represents statistical differences
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Indicators Subgroups (mean ± standard deviation) T P

Control group
(n=50)

Observation group
(n=50)

Preoperative ODI (%) 76.84±10.74 78.71±9.13 -0.936 0.352

ODI (%) 2 hours after
surgery

39.91±7.99 17.61±5.43 16.314 0.000**

ODI(%) at hospital
discharge

23.01±5.89 11.17±4.93 10.909 0.000**

* p<0.05 represents statistical differences

 

Indicators Subgroups (mean ± standard deviation) T p

Control group
(n=50)

Observation group
(n=50)

Postoperative ambulation time (h) 5.17±0.88 2.64±0.48 17.831 0.000**

Postoperative defecation (stool)
time(h)

15.83±1.33 10.38±1.64 18.246 0.000**

* p<0.05 represents statistical differences

 

Indicators Subgroups (mean ± standard deviation) t p

Control group
(n=50)

Observation group
(n=50)

Surgery time(min) 44.46±13.77 47.72±15.27 -1.121 0.265

Intraoperative bone cement
volume (ml)

4.55±1.55 4.65±1.19 -0.361 0.719

Intraoperative blood loss(ml) 2.40±1.28 2.56±1.20 -0.646 0.520

Surgery cost (yuan) 2110.17±253.62 2082.84±239.76 0.554 0.581

* p<0.05 represents statistical differences

Figures
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Figure 1

(Schematic Diagram) [13]
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Figure 2

(shows the posterior branch of the spinal nerve emanating along the root above the transverse process
and then falling into medial and lateral branches)
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Figure 3

(MRI of lumbar spine suggests high signal in T2 image and low signal in T1 image of lumbar 1 vertebral
body, and fresh fracture of lumbar 1 vertebral body)
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Figure 4

(CT of lumbar spine suggests intact posterior wall of lumbar 1 vertebra)
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Figure 5

(After satisfactory positioning of the lumbar 1 vertebral body, bone cement was instilled along the
working channel.The patient had signi�cant radiating pain in the lumbosacral region and was treated
with cupping at another hospital)
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Figure 6

(The Lateral �lm suggests satisfactory bone cement �lling)
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Figure 7

(The anteroposterior �lm suggests satisfactory bone cement �lling)
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Figure 8

(ESPB treatment was completed through 5 ml syringe at the root above the lumbar 1 transverse process
bilaterally to inject 5 ml of ropivacaine in the gap between the deep surface of the erector spinae and the
transverse process, respectively)


