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ABSTRACT

Percutaneous vertebroplasty (PVP) is a minimally invasive procedure for treating painful vertebral compres-
sion fractures, often due to osteoporosis or metastatic lesions. Traditionally performed under general anesthe-
sia or monitored anesthesia care (MAC), there is increasing interest in spinal anesthesia as a safe and effective 
alternative, especially in elderly or medically compromised patients. This review evaluates the current litera-
ture on the use, safety profile, efficacy, and perioperative considerations of spinal anesthesia in vertebroplas-
ty surgery.
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INTRODUCTION
Percutaneous vertebroplasty (PVP) is a min-

imally invasive technique widely used in the man-
agement of painful vertebral compression fractures, 
most commonly due to osteoporosis, trauma, or 
metastatic disease. Effective anesthetic management 
is crucial for procedural success, as patient comfort, 
immobility, and hemodynamic stability are essential 
during cement injection and vertebral manipulation. 
Traditionally, general anesthesia or local anesthesia 
with monitored sedation been employed; however, 
both approaches have limitations, particularly in el-
derly patients with multiple comorbidities.

Spinal anesthesia has emerged as a viable alter-
native for vertebroplasty, providing several advantag-
es. It offers reliable and profound analgesia, reduc-
es perioperative opioid and sedative requirements, 
and mitigates risks associated with general anesthe-
sia, such as airway manipulation, hemodynamic in-

stability, and postoperative cognitive dysfunction. 
Compared with local infiltration alone, spinal anes-
thesia ensures better pain control, minimizes patient 
movement, and thereby decreases the risk of cement 
leakage or procedural complications. Furthermore, it 
facilitates rapid onset of action and predictable block 
characteristics, making it suitable for short-duration 
procedures such as vertebroplasty.

Current evidence suggests that spinal anesthe-
sia may enhance patient safety and perioperative out-
comes in high-risk populations, though the choice of 
anesthetic technique should remain individualized, 
guided by patient characteristics, the level and num-
ber of vertebrae treated, and the anesthesiologist’s 
expertise. Further prospective studies are warrant-
ed to establish standardized anesthetic protocols for 
vertebroplasty.

While general anesthesia remains common, 
spinal anesthesia offers several potential advantag-
es, including reduced systemic drug exposure, bet-
ter hemodynamic stability, and faster recovery. This 
review examines the safety and utility of spinal anes-
thesia in vertebroplasty (5–9).

METHODS
Spinal anesthesia for vertebroplasty is usually 

performed in the operating theater or an interven-
tional radiology suite under aseptic conditions:
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	�  patients with multiple comorbidities in whom 
avoidance of intubation and systemic sedatives 
is desirable;

	� vertebroplasty procedures involving one or a 
few vertebral levels, where expected duration is 
short to moderate;

	� patients who cannot tolerate prolonged pain or 
immobility under local anesthesia alone.

	� patients requiring predictable and profound an-
algesia with minimal postoperative opioid need.
Contraindications
Absolute

	� patient refusal;
	� local infection at the puncture site;
	� severe hypovolemia or shock;
	� coagulopathy, thrombocytopenia, or ongoing 
anticoagulation (risk of spinal hematoma);

	� known allergy to local anesthetics;
	� elevated intracranial pressure (risk of brain 
herniation).
Relativе

	� severe spinal deformities (e.g., kyphoscoliosis) 
that make neuraxial block technically difficult;

	� prior extensive spinal surgery at the level of in-
tended puncture;

	� severe aortic or mitral stenosis (risk of intoler-
ance to sympathectomy-induced hypotension);

	� long or complex vertebroplasty procedures in-
volving multiple levels;

	� patients unable to cooperate with positioning.
A systematic review of the literature was con-

ducted using databases including PubMed, Scopus, 
and Google Scholar. Studies included randomized 
controlled trials, observational studies, and case se-
ries that evaluated the use of spinal anesthesia in ver-
tebroplasty. Keywords used were: “spinal anesthesia,” 
“vertebroplasty,” “vertebral compression fracture,” 
and “regional anesthesia” (9–12).

RATIONALE FOR 
SPINAL ANESTHESIA IN 
VERTEBROPLASTY
Minimally Invasive Nature of Procedure
Vertebroplasty is usually performed in prone 

position and requires minimal surgical duration 

Pre-procedure preparation
	� full pre-anesthetic evaluation, with emphasis 
on cardiopulmonary status, coagulation pro-
file, and spine anatomy;

	� standard ASA monitoring (ECG, NIBP, SpO₂), 
with IV access established;

	� oxygen supplementation as needed.
Positioning

	� most commonly in the sitting or lateral decubi-
tus position for the block;

	� after block placement, patients are placed prone 
for vertebroplasty; careful padding is required 
to avoid pressure injuries and ensure airway 
access.
Technique

	� A midline or paramedian lumbar puncture is 
performed, usually at the L3–L4 or L4–L5 inter-
space, below the level of the conus medullaris.

	� A 25–27G spinal needle is commonly used.
	� A low-dose hyperbaric local anesthetic (e.g., 
0.5% bupivacaine 1.5–2.0 mL) may be com-
bined with an opioid (e.g., fentanyl 10–20 µg) 
for adequate block while minimizing motor im-
pairment and hemodynamic changes.

	� The target sensory level is T6–T8, depending on 
the vertebral level treated.
Intra-procedure management
Maintain spontaneous ventilation; sedation can 

be added in small titrated doses if required.
Hemodynamic monitoring with prompt treat-

ment of hypotension or bradycardia (fluids, vaso-
pressors, atropine as indicated).

Vigilance during prone positioning to avoid 
kinking of IV lines and to maintain airway access.

Post-procedure care
Monitoring until regression of block and hemo-

dynamic stability are achieved.
Analgesia may be supplemented with non-opi-

oid medications postoperatively.
Indications for spinal anesthesia in 

vertebroplasty
	� elderly or high-risk patients where general anes-
thesia poses significant risk (e.g., severe cardio-
pulmonary disease, obstructive sleep apnea);
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(typically < 60 minutes). These characteristics make 
it well-suited for regional anesthesia techniques.

Avoidance of General Anesthesia Risks
Elderly patients often have reduced cardiopul-

monary reserve. General anesthesia may increase the 
risk of postoperative delirium, respiratory complica-
tions, and hemodynamic instability. Spinal anesthe-
sia avoids airway manipulation and minimizes sys-
temic pharmacological impact.

Improved Postoperative Recovery
Patients receiving spinal anesthesia often expe-

rience quicker return of cognitive and motor func-
tions compared to those under general anesthesia, 
enabling faster mobilization and discharge.

TECHNIQUE AND 
CONSIDERATIONS
Preoperative Assessment

	� full evaluation of coagulation status;
	� assessment of spinal anatomy (important in cas-
es of severe kyphosis or previous spine surgery);

	� consideration of contraindications to spinal an-
esthesia: infection at puncture site, severe hy-
povolemia, coagulopathy, patient refusal, or el-
evated intracranial pressure.
Anesthetic Technique

	� typical agents: 0.5% bupivacaine (isobaric or 
hyperbaric), with or without additives (e.g., 
fentanyl);

	� single-shot spinal at L3-L4 or L2-L3 interspace;
	� sedation (e.g., midazolam, dexmedetomidine) 
may be used adjunctively for patient comfort.

SAFETY PROFILE AND 
COMPLICATIONS
Hemodynamic Stability
Spinal anesthesia may cause hypotension due to 

sympathetic blockade; however, this is usually man-
ageable with fluid preloading and vasopressors (e.g., 
phenylephrine).

Neurological Safety
No significant reports of spinal anesthesia-

induced neurological complications specific to 
vertebroplasty exist in the reviewed literature (13–17).

Cement Leakage and Pain
Adequate anesthesia ensures the patient re-

mains motionless, reducing the risk of cement leak-
age. Some reports suggest better intraoperative pain 
control with spinal anesthesia than with local or 
monitored anesthesia care (MAC).

Comparative Outcomes 
Comparative analysis of the medical literature 

comparing spinal and general anesthesia. The ad-

vantages of spinal anesthesia in these studies show 
more stable hemodynamics and better postoperative 
analgesia.

Limitations and Considerations
	� difficulty in positioning patients with severe 
vertebral deformities may limit the feasibility of 
spinal anesthesia;

	� limited data from large-scale randomized tri-
als; current evidence is based on small observa-
tional studies or case series;

	� need for skilled anesthesiologists familiar with 
regional techniques in elderly, osteoporotic 
patients.

Study Sample Size Anesthetic 
Technique Key Findings

Zhang et al., 2020 60 Spinal vs. General Lower incidence of postoperative delirium, better 
hemodynamic profile in spinal group

Liu et al., 2018 45 Spinal 95% satisfaction rate, low complication rate

Cho et al., 2021 80 Spinal vs. Local + 
MAC

Lower intraoperative pain scores and improved 
positioning tolerance in spinal group

Table 1. Analysis of the medical literature and results.
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CONCLUSION
Spinal anesthesia represents a safe, effective, 

and increasingly preferred technique for vertebro-
plasty surgery, particularly in elderly patients with 
significant comorbidities. It provides excellent intra-
operative analgesia, reduces perioperative risks asso-
ciated with general anesthesia, and facilitates faster 
recovery. With careful patient selection and skilled 
administration, spinal anesthesia should be consid-
ered a viable first-line option in many vertebroplas-
ty cases.
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