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Introduction

Managing anesthesia for spinal surgery demands meticulous attention to physio-
logical stability and neurological monitoring. Key considerations include patient
positioning, intraoperative neuromonitoring (IONM) compatibility, management of
blood loss, and prevention of postoperative complications like nausea, vomiting,
and pain. The choice of anesthetic technique, whether general anesthesia with
endotracheal intubation or regional techniques, is guided by the specific surgical
procedure and patient factors. Emerging trends focus on optimizing periopera-
tive outcomes through multimodal analgesia and enhanced recovery after surgery
(ERAS) protocols tailored for spinal interventions [1].

Intraoperative neuromonitoring (IONM) is a cornerstone of preventing neurological
injury during complex spinal surgeries. This review highlights the various IONM
modalities, including somatosensory evoked potentials (SSEPs), motor evoked po-
tentials (MEPs), and electromyography (EMG), and their crucial role in real-time
assessment of neural integrity. Anesthesiologists play a vital role in optimizing
anesthetic techniques to ensure reliable IONM signals while maintaining surgical
conditions [2].

Minimally invasive spinal surgery (MISS) presents unique anesthetic challenges,
including the potential for rapid fluid shifts, positional changes, and altered physi-
ological responses. Anesthesiologists must be adept at managing these dynamic
situations, often utilizing regional anesthesia techniques in conjunction with mon-
itored anesthesia care or general anesthesia to facilitate faster recovery and re-
duced opioid requirements [3].

Enhanced recovery after surgery (ERAS) pathways are increasingly being adopted
for spinal surgery to improve patient outcomes, reduce length of stay, and minimize
complications. This article discusses the anesthetic components of ERAS proto-
cols for spinal procedures, emphasizing the importance of multimodal analgesia,
early mobilization, and judicious fluid management [4].

The management of blood loss in major spinal surgeries, particularly those involv-
ing the posterior spine, is a significant concern. Anesthesiologists employ various
strategies to minimize intraoperative hemorrhage, including the use of hypoten-
sive anesthesia, cell salvage, and judicious fluid management. Understanding the
physiological impact of blood loss and its effect on neurological function is critical

[5].

Regional anesthesia techniques, such as spinal or epidural anesthesia, can be
advantageous in certain spinal surgeries, particularly for patients who may not
tolerate general anesthesia well. These techniques can provide excellent intra-
operative and postoperative analgesia, reducing the need for systemic opioids.
However, their application is limited by the extent of the surgery and the require-

ment for prone positioning [6].

Postoperative pain management following spinal surgery is critical for patient re-
covery and early mobilization. This article reviews various analgesic strategies,
including opioids, non-opioid analgesics, and regional techniques, highlighting the
principles of multimodal analgesia to optimize pain control and minimize side ef-
fects [7].

Airway management in patients undergoing spinal surgery, especially those with
cervical spine pathology, requires careful consideration. The prone position and
potential for restricted neck movement can complicate intubation. This review dis-
cusses strategies for secure airway control in this patient population [8].

The use of muscle relaxants in spinal surgery can interfere with intraoperative neu-
romonitoring. This article explores the balance between achieving adequate surgi-
cal relaxation and preserving the integrity of IONM signals, discussing alternative
anesthetic agents and strategies [9].

Emerging anesthetic techniques, such as the use of dexmedetomidine and ke-
tamine, are being investigated for their role in improving perioperative outcomes
in spinal surgery, including enhanced analgesia and reduced opioid consumption.
This review examines the current evidence for these adjuvant agents [10].

Description

The anesthetic management for spinal surgery is a multifaceted discipline requir-
ing careful consideration of numerous physiological and technical aspects to en-
sure patient safety and optimal surgical outcomes. Patient positioning, for in-
stance, is a critical factor that can influence hemodynamics, respiratory function,
and the effectiveness of intraoperative neuromonitoring (IONM). Anesthesiologists
must be vigilant in monitoring and managing these potential complications, while
also considering the compatibility of the chosen anesthetic agents with IONM
modalities [1].

Intraoperative neuromonitoring (IONM) has become an indispensable tool in con-
temporary spinal surgery, offering real-time feedback on the integrity of the ner-
vous system. Modalities such as somatosensory evoked potentials (SSEPs), mo-
tor evoked potentials (MEPs), and electromyography (EMG) provide crucial in-
formation to the surgical team, enabling prompt intervention in cases of neural
compromise. The anesthesiologist's role is paramount in optimizing anesthetic
techniques to ensure the reliability of these signals, often necessitating a delicate
balance between providing adequate anesthesia and avoiding agents that could
mask or distort IONM data [2].

Minimally invasive spinal surgery (MISS) introduces a unique set of anesthetic
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challenges distinct from traditional open procedures. The altered physiology as-
sociated with smaller incisions and potentially different operative fields can lead
to rapid fluid shifts and unexpected hemodynamic responses. Anesthesiologists
must be prepared to manage these dynamic situations effectively, often employ-
ing a combination of regional and general anesthesia techniques to support faster
patient recovery and minimize opioid-induced side effects [3].

The widespread adoption of Enhanced Recovery After Surgery (ERAS) protocols
is transforming perioperative care across various surgical specialties, including
spinal surgery. These pathways emphasize a multimodal approach to optimize
patient outcomes by focusing on elements such as effective pain management,
early mobilization, and judicious fluid management. The anesthetic management
within ERAS protocols for spinal procedures is designed to facilitate these goals,
aiming to reduce length of hospital stay and improve overall patient satisfaction
[4].

Significant blood loss remains a primary concern in many major spinal surg-
eries, particularly those involving extensive posterior approaches. Anesthesiol-
ogists employ a range of strategies to mitigate intraoperative hemorrhage, includ-
ing controlled hypotensive anesthesia, the utilization of cell salvage techniques,
and meticulous fluid management. A thorough understanding of the physiological
consequences of blood loss and its potential impact on neurological function is
essential for effective management [5].

Regional anesthesia techniques, encompassing spinal and epidural anesthesia,
offer distinct advantages in specific spinal surgical scenarios. These methods are
particularly beneficial for patients who may present higher risks with general anes-
thesia, providing potent intraoperative and postoperative analgesia that can signif-
icantly reduce opioid requirements. However, the applicability of these techniques
is often dictated by the surgical approach and patient positioning, especially in
cases requiring a prone position [6].

Effective postoperative pain management is a critical determinant of successful re-
covery and early mobilization following spinal surgery. A comprehensive strategy
typically involves multimodal analgesia, integrating various classes of analgesics
such as opioids, non-opioid medications, and regional techniques. The objective
is to achieve adequate pain relief while minimizing the adverse effects associated
with any single modality, thereby enhancing patient comfort and functional recov-
ery [7].

Airway management during spinal surgery, especially in cases involving the cer-
vical spine, presents specialized challenges. The potential for compromised neck
mobility, coupled with the frequent requirement for a prone position, can compli-
cate airway access and intubation. Anesthesiologists must employ tailored strate-
gies to ensure a secure and patent airway throughout the procedure, minimizing
the risk of airway-related complications [8].

The judicious use of muscle relaxants in spinal surgery is a key consideration,
particularly when intraoperative neuromonitoring is employed. Muscle relaxants,
while facilitating surgical exposure, can significantly attenuate or abolish IONM
signals, thereby compromising the ability to detect neurological injury. Anesthesi-
ologists must carefully weigh the necessity of muscle relaxation against the need
for reliable IONM, exploring alternative anesthetic approaches when necessary [9].

Recent advancements in anesthetic techniques include the exploration of adju-
vant agents like dexmedetomidine and ketamine for their potential to enhance pe-
rioperative outcomes in spinal surgery. These agents are being investigated for
their roles in providing superior analgesia, reducing intraoperative and postopera-
tive opioid consumption, and potentially contributing to improved recovery profiles.
Ongoing research aims to define their optimal use in this surgical population [10].

Page 2 of 3

Conclusion

Anesthetic management for spinal surgery is complex, requiring careful attention
to physiological stability, neurological monitoring, and patient positioning. Intraop-
erative neuromonitoring (IONM) is crucial for preventing neurological injury, with
anesthesiologists optimizing techniques for reliable signals. Minimally invasive
spinal surgery (MISS) presents unique challenges due to potential fluid shifts and
altered physiological responses. Enhanced Recovery After Surgery (ERAS) pro-
tocols are increasingly adopted, focusing on multimodal analgesia and early mo-
bilization. Managing blood loss is a significant concern, with strategies including
hypotensive anesthesia and cell salvage. Regional anesthesia can offer bene-
fits for select patients and procedures, while effective postoperative pain manage-
ment utilizes multimodal approaches. Airway management, especially in cervical
spine pathology, requires specific strategies. The use of muscle relaxants must
be balanced against IONM requirements. Emerging anesthetic techniques, such
as dexmedetomidine and ketamine, are being explored for improved perioperative
outcomes.
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