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Aim. This report introduces extrapedicular infiltration anesthesia as an improved method of local anesthesia for unipedicular
percutaneous vertebroplasty or percutaneous kyphoplasty. Method. From March 2015 to March 2016, 44 patients (11 males and
33 females) with osteoporotic vertebral compression fractures with a mean age of 71.4 ± 8.8 years (range: 60 to 89) received
percutaneous vertebroplasty or percutaneous kyphoplasty. 24 patients weremanaged with conventional local infiltration anesthesia
(CLIA) and 20 patients with both CLIA and extrapedicular infiltration anesthesia (EPIA). Patients evaluated intraoperative pain
by means of the visual analogue score and were monitored during the procedure for additional sedative analgesia needs and for
adverse nerve root effects. Results. VAS of CLIA + EPIA and CLIA group was 2.5 ± 0.7 and 4.3 ± 1.0, respectively, and there was
significant difference (𝑃 = 0.001). In CLIA group, 1 patient required additional sedative analgesia, but in CLIA + EPIA group, no
patients required that. In the two groups, no adverse nerve root effects were noted. Summary. Extrapedicular infiltration anesthesia
provided good local anesthetic effects without significant complications. This method deserves further consideration for use in
unipedicular percutaneous vertebroplasty and percutaneous kyphoplasty.

1. Introduction

Since the first reports of percutaneous vertebroplasty proce-
dures in 1987, percutaneous vertebroplasty (PVP) and percu-
taneous kyphoplasty (PKP) have been widely used to treat
osteoporotic vertebral compression fractures, myeloma, and
vertebral metastases. Advantages of the procedure include
minimal surgical invasiveness, good pain relief, and rapid
recovery [1–3].

Recent reports have claimed similar biomechanical sta-
bility and clinical efficacy of unipedicular PVP (PKP) as com-
pared to bipedicular PVP (PKP). Therefore, the unipedicular
procedure is advocated by most surgeons [4–6]. Lateral
angulation of the puncture needle is required to approach the

anterior third of the vertebral body near midline. As a result,
the puncture needle often penetrates the lateral aspect of the
pedicle. However, because the usual local anesthetic range
is from the skin to the laminar surface, the extrapedicular
region is often without anesthesia, with the predictable result
of severe pain when the puncture needle passes through this
region.

Because of this, it is important to have adequate anesthe-
sia in the extrapedicular region.Accordingly, the authors have
added extrapedicular infiltration anesthesia (EPIA) to the
conventional local infiltration anesthesia (CLIA) and report
the retrospective study of comparing anesthetic effect ofCLIA
+ EPIA with CLIA as a control group for unipedicular PVP
(PKP).
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2. Materials and Methods

2.1. General Information. FromMarch 2015 toMarch 2016, 44
patients (11 males and 33 females) with osteoporotic vertebral
compression fractures with a mean age of 71.4 ± 8.8 years
(range: 60 to 89) received PVP (PKP). According to the local
anestheticmethods, all patients were divided into two groups:
20 patients were managed with CLIA + EPIA and 24 patients
with CLIA. Patient perceptions of intraoperative pain were
measured with the visual analogue score (VAS). Each patient
had brief preoperative teaching to report VAS of 0 as no
pain and 10 as maximal pain and to know that they would
be asked to report their pain using this scale. Patients were
also told that, in the event of severe pain, they could receive
additional sedative analgesia. From the time that anesthesia
was established to the time that the surgery was completed,
patients were asked to report any adverse nerve root effects
such as hypesthesia or numbness and any reduction of lower
limbs muscle strength. The retrospective study was approved
by the ethics committee of the unit and patients provided
consent for treatment.

2.2. AnestheticMethod. Theanesthetic process ofCLIAgroup
included two steps. For the first step, the projection point
of the pedicle was located, and a number 7 epidural needle
(length 9.5mm, diameter 1mm) was used for anesthesia;
from a point 1 cm lateral to the pedicle projection point, 5mL
of 1% LidocaineHydrochloride was used to infiltrate the skin,
subcutaneous tissue, and part of the lumbodorsal muscles.
In the second step, the anesthetic needle was angled 10–15∘
with the sagittal plane and was directed toward the laminar
periosteum at the pedicular projection point on the lamina
where 5mL of 1% Lidocaine Hydrochloride was injected.
Besides the two steps, the anesthetic process of CLIA + EPIA
group additionally included the third step, called EPIA. For
this step, the anesthetic needle tip first was withdrawn to
the subcutaneous tissue. It was then directed toward the
lateral half of the pedicle along the lateral superior articular
process and the superior border of the transverse process
(angulation of 5–10∘ with the sagittal plane and 5–10∘ with
the coronal plane), and with no withdrawal of blood, 5mL of
1%LidocaineHydrochloridewas injected (Figure 1).The total
dose of Lidocaine Hydrochloride did not exceed 300mg, or
<4.5mg/kg.

2.3. Statistical Analysis. The age, BMI, and VAS between
groups were compared using the unpaired t-test, with the
level of significance set at 𝑃 < 0.05, using SPSS version 19.

3. Results

Patients’ demographic characteristics and the results in the
two groups were shown in Table 1. There were no significant
differences between the two groups in sex, age, and BMI (P >
0.05). VAS of CLIA + EPIA group was 2.5 ± 0.7 (range: 1∼3),
while for the CLIA group, it was 4.3 ± 1.0 (range: 3∼7), and
there was significant difference (𝑃 = 0.001) between the two
groups. In CLIA + EPIA group, no patients required addi-
tional sedative analgesia, but in CLIA group, 1 patient’s VAS

was 7 and additional sedative analgesia was required. In the
two groups, no patients reported nerve root adverse effects.

4. Discussion

The anesthetic method for PVP (PKP) usually includes
local anesthesia, sedative analgesia, and general anesthesia.
General anesthesia has been proven to be effective for surgical
procedures and is amenable to intraoperative monitoring
andmanagement. However, elderly patients undergoing PVP
(PKP) may have poor tolerance of general anesthesia because
of frequent concomitant circulatory, respiratory, nervous, and
endocrine disorders. Moreover, endotracheal intubation and
general anesthesia easily cause respiratory complications, and
intraoperative neurological symptomsmay not be discovered
in a timely manner. Additionally, sedative analgesia with
opioids and benzodiazepines carries the potential for respira-
tory depression, called opioid-induced respiratory depression
(OIRD) [7]. Clinical risk factors of OIRD included such
comorbid conditions as chronic pulmonary disease, sleep
apnea, asthma, chronic kidney, liver impairment, pancreati-
tis, and traumatic injury [8, 9]. In comparison, the awake
surgical patient with local anesthesia is able to express
discomfort during the procedure. Surgeons can monitor
and adjust the operation process accordingly, and they can
also discover neurological symptoms in time to avoid nerve
damage. Furthermore, the use of local anesthesia avoids the
potential complications of sedative and general anesthesia.
But, we must master the dose of the local anesthetic drugs
according to patient’s BMI, being alert to its toxicity. To sum
up, most doctors advocate local anesthesia for PVP (PKP).

Biomechanical and clinical studies have reported that ver-
tebral axial compressive strength would be largely recovered
if bone cement is limited to hemivertebra and that bilateral
vertebral rigidity would be obtained if bone cement extended
past midline [5]. Unipedicular PVP (PKP) can save surgical
time, reduce trauma, and reduce surgical complications as
compared to the bipedicular procedure. The unilateral pro-
cedure does require greater angulation of the needle, which
often leads to a vertebral body puncture route that includes
the extrapedicular region and periosteum. However, the local
anesthetic region usually does not include the extrapedicular
periosteum and tissue, and passing the puncture needle pass
through this region often results in a severe pain response.
Sesay et al. [10] pointed out that, in PVP surgery, pain during
needle puncture is more significant than the pain during
cutaneous anesthesia and injection of bone cement. The
standard of effective local anesthesia is that the verbal rating
pain scale (0 = no pain, 1 = mild pain, 2 = moderate pain, and
3 = severe pain) is no more than 2 points [11]. In this study,
reported VAS scores during needle puncture in CLIA + EPIA
group were less than 3 points, no patients required additional
sedative analgesia, and the anesthetic effect was satisfactory.

Usually, local anesthetic for PVP (PKP) ranges only from
the skin to the laminar periosteum, essentially only including
the first and the second steps of anesthesia. Because of the
laminar barrier, the anesthetic is directed mainly toward the
outer surfaces of the lamina and paraspinal muscles, and
the extrapedicular periosteum and deeper extrapedicular soft
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Table 1: Patients’ demographic characteristics and the results in the two groups.

CLIA + EPIA group CLIA group 𝑃 value
Number of cases 20 24
Sex, male : female 4 : 16 7 : 17 0.484†

Age (yrs) 72.4 ± 9.5 (62∼89) 70.5 ± 8.2 (60∼87) 0.287
Body mass index (BMI) (kg/m2) 22.9 ± 2.7 (18.8∼28.3) 22.6 ± 2.8 (17.3∼28.9) 0.785
Injured vertebral

T12 5 9
L1 5 7
L2 4 5
L3 6 1
L4 0 2

VAS 2.5 ± 0.7 4.3 ± 1.0 0.001
Additional sedative analgesia 0 1
Nerve root adverse effects 0 0
†Chi-square test.

(a) (b)

×

×

(c)

(d) (e)

Figure 1: (a) Anesthetic needle (number 7 epidural needle). ((b), (c)) Red dashed arrow-puncture needle path. Yellow area-anesthetic region
of the 1st step. Blue area-anesthetic region of the 2nd step. Green area-anesthetic region of the 3rd step (anesthetic region of EPIA). (c) Red
×: pedicle projection point on skin. Purple ×: anesthetic needle position in 3rd step. (d) Anesthetic needle position in 2nd step. (e) Yellow
arrow-anesthetic needle position in EPIA on lateral X-ray.
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tissue are not anesthetized. However, the acute angulation
of the puncture needle will result in penetration of the
extrapedicular region, which may result in severe pain. EPIA
can anesthetize the entire extrapedicular periosteum and
soft tissues by directing the anesthetic needle to the lateral
1/2 of the pedicle and infusing local anesthetic. To avoid
nerve root anesthesia and lumbar artery damage, the needle
should not enter too deeply into the junction of pedicle and
vertebral body. C-arm X-ray monitoring can aid with precise
localization of the anesthetic needle. In the event of articular
process hyperplasia at lower lumbar levels, angulation of the
anesthetic needle could be increased to 10–15∘. At thoracic
vertebral levels, it is safe to contact the ribs, but care should
be taken to avoid piercing the pleura.

5. Conclusion

EPIA deserves clinical consideration for unipedicular PVP
(PKP), as it provides effective anesthesia and presents no
significant complications. However, it may slightly increase
X-ray radiation exposure for precise localization of the
anesthetic needle.
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PKP: Percutaneous kyphoplasty
VAS: Visual analogue score.

Competing Interests

The authors declare no competing interests.

Authors’ Contributions

Liehua Liu and Shiming Cheng made equal contributions to
this study.

Acknowledgments

This study was supported by the Chongqing Municipal
Health and Family Planning Commission (2016MSXM084
and 2015MSXM083).

References

[1] H. Balkarli, H. Demirtas, M. Kilic, and I. Ozturk, “Treatment
of osteoporotic vertebral compression fractures with percu-
taneous vertebroplasty under local anesthesia: clinical and
radiological results,” International Journal of Clinical and Exper-
imental Medicine, vol. 8, no. 9, pp. 16287–16293, 2015.

[2] Y. Li, Y. Qing, Z. Zhang et al., “Clinical efficacy of percutaneous
vertebroplasty combined with intensity-modulated radiother-
apy for spinal metastases in patients with NSCLC,”OncoTargets
and Therapy, vol. 19, no. 8, pp. 2139–2145, 2015.

[3] R. Narayana, R. Pati, and S. Dalai, “Percutaneous vertebroplasty
in painful refractory vertebral hemangiomas,” Indian Journal of
Orthopaedics, vol. 48, no. 2, pp. 163–167, 2014.

[4] E. M. Knavel, A. E. Rad, K. R.Thielen, and D. F. Kallmes, “Clin-
ical outcomes with hemivertebral filling during percutaneous
vertebroplasty,”American Journal of Neuroradiology, vol. 30, no.
3, pp. 496–499, 2009.

[5] J. Steinmann, C. T. Tingey, G. Cruz, andQ. Dai, “Biomechanical
comparison of unipedicular versus bipedicular kyphoplasty,”
Spine, vol. 30, no. 2, pp. 201–205, 2005.

[6] L. Zhang, Z. Liu, J. Wang et al., “Unipedicular versus bipedic-
ular percutaneous vertebroplasty for osteoporotic vertebral
compression fractures: a prospective randomized study,” BMC
Musculoskeletal Disorders, vol. 16, article 145, 2015.

[7] M. E. Jensen, A. J. Evans, J. M. Mathis, D. F. Kallmes, H. J. Cloft,
and J. E. Dion, “Percutaneous polymethylmethacrylate ver-
tebroplasty in the treatment of osteoporotic vertebral body
compression fractures: technical aspects,” American Journal of
Neuroradiology, vol. 18, no. 10, pp. 1897–1904, 1997.

[8] L. Fala and J. A. Welz, “New perspectives in the treatment of
opioid-induced respiratory depression,” American Health &
Drug Benefits, vol. 8, no. 6, supplement 3, pp. S51–S63, 2015.

[9] B. Zedler, L. Xie, L. Wang et al., “Risk factors for serious
prescription opioid-related toxicity or overdose among veterans
health administration patients,”PainMedicine, vol. 15, no. 11, pp.
1911–1929, 2014.

[10] M. Sesay, V. Dousset, D. Liguoro, F. Péhourcq, J.-M. Caillé, and
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