esia & ~
Qe\“‘ 'C///,/
<+ >
¥ 3
ARy
]

&

ISSN: 21556148

o
3
s
€
%n

Research

OPEN @ ACCESS Freely available online

Journal of Anesthesia & Clinical

Perspective

The Benefits, Mechanisms and Applications of Subarachnoid Block

David Hao®

Department of Medicine, University of Helsinki, Yliopistonkatu , Helsinki, Finland

DESCRIPTION

Spinal anesthesia, also known as spinal block or subarachnoid
block, is a form of regional anesthesia commonly used in surgical
procedures below the umbilicus. It involves the injection of a
local anesthetic into the subarachnoid space, resulting in
reversible loss of sensation and muscle paralysis in the lower half
of the body. This article aims to explore the mechanisms,
benefits, risks and applications of spinal anesthesia in medical
practice.

Mechanism of action

The spinal cord is enveloped by three layers of membranes called
meninges, with the subarachnoid space lying between the
arachnoid mater and the pia mater. During spinal anesthesia, a
fine needle is inserted into the subarachnoid space, usually
between the third and fourth or fourth and fifth lumbar
vertebrae. The local anesthetic is then injected into this space,
bathing the spinal nerves and blocking the transmission of nerve
impulses. This results in anesthesia and muscle relaxation in the
lower body segments supplied by the spinal nerves below the
level of injection.

Benefits of spinal anesthesia

Rapid onset: Spinal anesthesia provides quick onset of
anesthesia, usually within 5 to 15 minutes after injection,
making it ideal for surgeries with a short duration.

Predictable block height: The spread of anesthesia can be
relatively predictable based on the level of injection and the
volume and type of local anesthetic used, allowing for precise
control over the extent of anesthesia.

Hemodynamic stability: Unlike general anesthesia, spinal
anesthesia is associated with minimal cardiovascular depression,
making it suitable for patients with compromised cardiac
function or hemodynamic instability.

Reduced risk of postoperative nausea and vomiting: Since
spinal anesthesia avoids the use of inhalational anesthetics, it is
associated with a lower incidence of postoperative nausea and
vomiting, leading to improved patient satisfaction.

Enhanced postoperative pain management: Spinal anesthesia
can provide prolonged postoperative analgesia, reducing the
need for systemic opioids and facilitating early ambulation and
rehabilitation.

Risks and complications

While spinal anesthesia is generally considered safe, it is not
without risks and potential complications. Some of the common
risks associated with spinal anesthesia include:

Hypotension: Spinal anesthesia can lead to a sudden decrease in
blood pressure due to sympathetic blockade, especially in elderly
patients or those with preexisting cardiovascular disease. Prompt
intervention with intravenous fluids, vasopressors or positioning
maneuvers is essential to manage hypotension.

Headache: Post Dural Puncture Headache (PDPH) is a well-
known complication of spinal anesthesia, occurring in
approximately 1-2% of cases. It is characterized by a severe,
positional headache exacerbated by sitting or standing and is
thought to result from leakage of cerebrospinal fluid through the
dural puncture site. Conservative measures such as bed rest,
hydration and analgesics are usually sufficient for symptomatic
relief, while epidural blood patching may be required in
refractory cases.

Nerve injury: Although rare, spinal anesthesia carries a small
risk of nerve injury, including direct trauma to spinal nerves or
spinal cord compression secondary to hematoma formation or
local anesthetic toxicity. Careful patient selection, proper
technique and vigilant monitoring can help mitigate these risks.

While respiratory
depression can occur following high spinal anesthesia or
inadvertent intrathecal injection of excessive local anesthetic,

Respiratory  depression: uncommon,

necessitating prompt recognition and management with airway
support and respiratory stimulants.
Applications of spinal anesthesia

Spinal anesthesia finds wide-ranging applications across various
surgical specialties, including:
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Orthopedic surgery: Spinal anesthesia is commonly used for
lower limb orthopedic procedures such as total hip arthroplasty,
knee arthroscopy and femoral fracture repair.

Obstetrics: Spinal anesthesia is the technique of choice for
cesarean section delivery due to its rapid onset, reliable block
height and minimal fetal exposure to anesthetic drugs.

Urology: Spinal anesthesia is frequently employed for
procedures such as Transurethral Resection of the Prostate

(TURP), cystoscopy and inguinal hernia repair.

General surgery: Spinal anesthesia can be used for various
abdominal surgeries, including hernia repair, appendectomy and
colorectal procedures, particularly in patients with significant
comorbidities or those at higher risk for complications with
general anesthesia.
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CONCLUSION

Spinal anesthesia is a valuable technique in the armamentarium
of anesthesiologists, offering numerous benefits including rapid
onset, predictable block height, hemodynamic stability and
enhanced postoperative pain management. However, it is
essential to be aware of the potential risks and complications
associated with this technique and to carefully weigh the benefits
against the risks in each individual patient. With proper patient
selection, meticulous technique and vigilant monitoring, spinal
anesthesia can provide safe and effective anesthesia for a wide
range of surgical procedures.
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