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Abstract

Background: Providing adequate anesthesia that caters to rapid turn-over in an outpatient ambulatory surgery center setting
is sometimes as much of an art as it is a science. Qutpatient spine surgery is characterized by shorter simplified versions of their
inpatient counterparts carried out in a hospital setting.

Objective: The monitored anesthesia care (MAC) and deep sedation with a laryngeal mask airway (LMA) in the prone position
have received little attention in the anesthesia and spine surgery literature. The authors reviewed their clinical outcomes with the
outpatient endoscopic spinal surgery in conjunction with these two types of anesthesias.

Methods: We performed an analysis of perioperative anesthesia and clinical outcomes in 184 patients who underwent lumbar
endoscopic spinal surgery in two outpatient ambulatory surgery centers. The 184 patients consisted of 90 (48.9%) women and
94 (51.1%) men with an average age of 54.3 * 15.4 years. The average follow-up of 43.27 months. The primary clinical outcome
measures were the modified Macnab criteria. Chi-square testing was employed to analyze statistically significant associations
between the type of anesthesia, preoperative diagnosis, the surgical level(s), and surgeon requirements for MAC versus balanced
general anesthesia.

Results: At the final follow-up, the majority of patients had Excellent (93/184; 50.5%) and Good (74/184; 40.2%) Macnab
outcomes regardless of treatment and anesthesia. There was minimal blood loss in all patients, and there were no complications
such as dural tears, or hematomas. There were also no wound problems such as bleeding, or leaking of endoscopic irrigation fluid
from the wound. Of the 184 study patients, 40 patients (21.7%) had a postoperative irritation of the dorsal root ganglion (DRG).
The mean anesthesia time was 37 + 9 minutes in patients under balanced general anesthesia. with LMA and 48 + 12 minutes in
MAC patients. All of the 184 patients were discharged under one hour from the PACU after an uneventful wakeup. Only six patients
(3.26%) had postoperative nausea.

Conclusions: Monitored anesthesia care with sedation in an ambulatory surgery center in the prone position is best suited for
endoscopic spinal decompressions. Intubation of the patient with general anesthesia is generally not required. Most patients can be
managed with a nasal cannula, face mask, or a balanced general anesthesia with a laryngeal mask airway (LMA).

Keywords: Lumbar endoscopic decompression surgery; anesthesia management; clinical outcomes

Abbreviations: MAC: Monitored Anesthesia Care; LMA: Laryngeal Mask Airway; MISS: Minimally Invasive Spine Surgery; ASC:
Ambulatory Surgery Center
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Introduction

Surgical management has traditionally been accomplished
via open approaches. Minimally Invasive Spine Surgery (MISS) is
gaining popularity in the last decade. It has been the technique
of choice for managing many degenerative diseases of the spine
[1-3]. In the spine, the indications for MISS are mainly herniated
intervertebral disc [1-6]. Compared to the traditional open spine
surgery MISS has many advantages in the perioperative period,
such as minimal tissue trauma, reduced blood loss, decreased
postoperative pain, and a diminished need for deep anesthesia [5-
8]. Many patients experience a much shorter length of inpatient stay.
9 In endoscopic spine surgery, light sedation monitored anesthesia
care is the critical element in allowing patients to discharge early
from the recovery room or the ambulatory surgery center (ASC)
[9, 10]. The authors describe their methodology of providing
anesthesia tailored to the outpatient endoscopic decompression
surgery, where patients not only need minimal amounts of
sedatives and narcotics to feel comfortable throughout different
stages of the spinal endoscopy surgery, are not intubated, and a
rapidly recovered to be sent home from the recovery room typically
within one hour from the operation. Depending on surgeon skill
level, clinical indication, and type of endoscopic surgery there may
be a need to keep the patient responsive where surgeon heavily
rely on the patient’s verbalization ability during the procedure. The
awake patient able to speak during operation with the surgeon is
the most reliable and best monitoring of the patient’s neurological
function during this delicate and potentially dangerous procedure.
Surgeon with high skill level and a great deal of experience may
not require a responsive patient. In such experienced hands, the
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surgery may be executed faster with the patient being under deep
sedation throughout the entire endoscopic surgery. The anesthesia-
surgeon author teams of this article have worked together for years.
The developed protocols presented herein were developed in
close communication between the physicians involved. In purpose
of this article, is to summarize the anesthesia requirements for
the endoscopic spinal surgery, the authors preferred airway
management in the supine and prone position in an ambulatory
surgery center, and the clinical outcomes they have achieved with
their clinical program.

Materials and Methods

Patients

All patients in this case series suffered from sciatica-type low
back and leg pain with claudication symptoms due to a contained
lumbar disc herniation contributing to stenosis in the lateral
recess, or extruded migrated disc herniations. This retrospective
study selected from groups of consecutive patients seen in clinics
of the two participating study sites. All patients provided informed
consent. The total study population consisted of 184 patients 90
(48.9%) of which were female and 94 (51.1%) were male. Patients
were matched to age, gender, and diagnosis. Patient enrollment
at the study sites took place between 2012 and 2018. The mean
follow-up was 43.27 months ranging from 24 to 111 months. The
patients’ age ranged from 19 to 88 years, with a mean age of 54.3
years (standard deviation [SDV] = 15.4 years) with a normal age
distribution (Figures 1,2). The inclusion and exclusion criteria for
this study have been published elsewhere in detail and are briefly
described in the following [8,11].
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Figure 1: Age Distribution of the 184 study patients with the superimposed expected normal distribution (black line). Patient’s
age ranged from 19 to 88 years of age and averaged 54.31 years.
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Figure 2: The quantile-quantile plot of the endoscopy patients” age shows normal distribution. The average age was 54.31 +

15.4 years ranging from 19 to 88 years.

Inclusion/Exclusion Criteria

The history, physical examination, the findings of the advanced
preoperative imaging studies were recorded. Only patients suffering
from sciatica-type back and leg pain due to foraminal HNP or lateral
recess stenosis who failed non-operative treatment for a minimum
of 12 weeks were included in this study. The size and location of
the compressive pathology, whether from disc herniations, or other
types of soft tissue or bony stenosis in the spinal canal, lateral recess,
and neuroforamen were classified according to well-established
radiographic classification systems [12-14]. Diagnostic selective
nerve root blocks were used to determine the symptomatic painful
level.28-35 Exclusion of patients from the study was prompted by
a concurrent diagnosis of infection, tumor or metastatic disease,
overt spondylolisthesis with more than 3 mm of translational
motion on dynamic extension/flexion views, and claudication due

to severe central (< 100 mm?) at the surgical level(s) [15].

Anesthesia For Spinal Endoscopy In Ambulatory Surgery
Center (ASC)

The authors’ did not employ general anesthesia for endoscopic
spine surgery in ASC to facilitate rapid recovery and discharge
to home. Therefore, this team of authors typically decides for
conscious sedation under monitored anesthesia care (MAC) [10,16]
or balanced general anesthesia with a laryngeal mask airway (LMA)
to perform the endoscopic surgery employing the Ramsay Sedation

Scale (Figure 3) [17-21]. For MAC, the target was level 3 (patient
able to respond to commands). The ventilation was found to be
adequate at this level, and typically only a supplementary oxygen
nasal cannula was needed. When communication with the patient
was deemed not to be necessary, the anesthesiologist on this team
of authors aimed for deep sedation Ramsay stage 5 (patient exhibits
a sluggish response to light glabellar tap or loud auditory stimulus)
When communication with the patient was not requested, balanced
general anesthesia with LMA was employed regardless of supine or
prone position. The following sedatives were employed:

Benzodiazepines: Diazepam, midazolam, and lorazepam are
of the same pharmacological group [22-24]. All of them have active
metabolites and can provoke agitation in older people. Midazolam
was employed in ASC in low doses [25,26]. Since benzodiazepines
are metabolized in the liver. Hence, the authors avoided it in patients
with low hepatic function. The new alternative benzodiazepine,
remimazolam, undergoes rapid metabolism by plasma and tissue
esterases, so it is independent of the liver or kidneys. Midazolam
is the most popular drug, but considering it has a relatively long
half-life - t1/2ke0 - the average time to the drug is achieving the
same concentration in the brain as in the plasma is estimated to
be 9 min. [14] The anesthetists considered this pharmacokinetic
dynamic when a second dose was used to avoid complications such
as hypoventilation, airway obstruction, hypoxia, and hypotension
[27].
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Figure 3: Preoperative sagittal (a) and axial (b) T2-weighted MRI images of a 39-year old female patient undergoing endoscopic
transforaminal decompression of the L4/5 level on the left side for symptomatic lateral recess stenosis due to disc herniation
with an annular tear under MAC with local anesthesia. The surgeons requested verbal communication with the patient.
Therefore, her feet were exposed (c) so the surgeon could assess motor function during the endoscopic decompression when
neural elements could be at risk (d). The decompressed traversing L5 nerve root is shown in panel (e).

Propofol: Nowadays, propofol is the most intravenous drug
used in short duration procedures because of its rapid onset and
offset time [28-30]. The pain on injection can be easily overcome by
adding a little amount of lidocaine to the mixture. It has a narrow
therapeutic window, and patients may quickly go into hypotension
and respiratory depression at plasma concentrations similar to
those needed for ambulatory surgery sedation [31]. Hypotension
may quickly develop because of its vasodilative properties [28].
Intravenous volume replenishment and vigilant monitoring of
the patient’s vital signs are critical when using propofol. With the
patientin the prone position with justanasal cannula for continuous
oxygen supply, the patient should not receive an intravenous dose of
propofol higher than the recommended 1mg/kg IV. The continuous
infusion was established at about 50 pg/kg/min [32]. When using
the target-controlled infusion (TCI) technology, the aim was to
maintain at 1 pg/mL concentration in the plasma, but it can vary
depending on the respiratory drive. The anesthesiologist always
used his clinical judgment when assessing the patients’ anxiety and
level of pain control and sedation while safely providing comfort
during the endoscopic procedure on the cervical spine. The latter
was of particular importance when recognizing the patients’ ability
to metabolize sedatives and narcotics rapidly. Particular attention
was be taken in a narcotic-naive patient who may be easily deeply
sedated.

Dexmedetomidine: Dexmedetomidine is an a-2-adrenoceptor
agonist with sedative, anxiolytic, sympatholytic, and analgesic-
sparing effects while causing minimal depression of respiratory
function (Figure 1) [33-36]. Hemodynamic effects include transient
hypertension, bradycardia, and hypotension. 34Dexmedetomidine
exerts its hypnotic action by activating alfa-2 receptors in the locus
coeruleus, inducing unconsciousness similar to natural sleep,
and the patient remains easily rousable and cooperative [35,37].
Dexmedetomidine is rapidly distributed and is mainly hepatic
metabolized into inactive metabolites [38]. Typically, during
intravenous infusion, our anesthesiologists used an induction dose
of 1pg/kg for 10 min and a maintenance dose of 0.5 pg/kg/h. This
dose was adjusted by the patient’s response, up to 1 ug/kg /h. [35]
When administering MAC, dexmedetomidine was effectively used
for maintaining the patient’s baseline sedation. Complementary
propofol and remifentanil was employed as needed during the more
painful parts of the endoscopic cervical decompression surgery
[35]. Judicious application of local anesthesia with 1% lidocaine by
the surgeon allowed also significantly improve patient comfort and
decrease the need for systemic drug application.

Remifentanil: Remifentanil is a short-acting synthetic opioid,
it is a p-receptor agonist, rapidly hydrolyzed by plasma and tissue
esterases. It does not accumulate with a prolonged infusion. Its
context-sensitive half-life is +/- 4 min [37-41]. The combination of
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drugs with potent respiratory depressant properties can lead to a
rapid compromise of respiration. Usually, the remifentanil dose was
around 0,05 pg/kg /min when propofol is used concomitantly [33].
As the t1/2ke0 of remifentanil is 1.3 min, it is easily titratable [35].
This pharmacokinetic and pharmacodynamic profile suggests that
remifentanil will be useful in situations where a rapidly titratable
potent opioids effect was desirable during the endoscopic spinal
surgery with a predictable offset of action without prolonged
respiratory depression [32]. The anesthesiologist should always
keep in mind that remifentanil has a small central volume of
distribution. Therefore, it was not practical in bolus application and
should only be employed by pump infusion. It was highly suitable
for outpatient spine surgery [36].

Ketamine: Ketamine has a carbon chiral and can be found
in both S(+) and R(-) enantiomers. The S(+) isomer is four times
as potent as the R(-) counterpart. In the United States, ketamine
is only available in the racemic mixture. In South America, the
S(+) Ketamine, named dextroketamine, is currently in clinical
use. Ketamine as mono-anesthetic has limited use because of
hallucinations it can produce postoperatively. It usually is used in
conjunction with other drugs with sedative effects [38-43]. One of
the most beneficial ketamine properties is that it provides a high
level of analgesia without respiratory depression [41]. The lack of
respiratory depression is useful in prone patients such as those
undergoing posterior cervical endoscopy [44]. The dose to achieve
analgesia is minimal - 0.2-0.5 mg/kg -was typically sufficient.
Employing ketamin was of real interest when the patient was
obese, asthmatic, or had sleep apnea. The mixture of propofol and
ketamine, known as ketofol, was used [20,45]. The ratio customarily
used for these two drugs is 1:1 to 1:10.9 The team was aware that
the recovery times of patients treated with ketofol may be longer
than those of patients receiving propofol and fentanyl [39]. The use
of ketamine is useful for better analgesia, which in low doses may
be safely employed during spinal endoscopy in the prone position.

Endoscopic Surgical Technique

The surgeons of this study employed the transforaminal
“outside-in” technique [29]. Serial dilation and foraminoplasty
was employed to place the working cannula regardless of
whether the “inside-out” or “outside-in” technique was followed.
A foraminoplasty was performed were needed with power drills,
trephines, chisels, and rongeurs following published techniques
[4,8,11-13,29,30]. If bleeding occurred, a radiofrequency probe
(Elliquence®) was used for coagulation [31]. The endoscopic
decompression procedure was directly visualized throughout the

surgery.
Clinical Follow-Up

Patients postoperative recovery was assessed by recording
the time from arrival in the postanesthesia recovery unit (PAC) to

discharge from the ambulatory surgery center - the PACU time.
Any postoperative sequelae including ndusea, vomiting, urinary
retention, dysphoric wake-up, and excessive postoperative surgical
pain requiring additional narcotic pain medication administration
in the PACU were recorded. Primary measures of surgical outcomes
were assessed employing the modified Macnab criteria [32,33]. All
patients were instructed to be seen in follow-up for examination
and management of any problems at 2 and 6 weeks and then at
3, 6, 12, and 24 months postoperatively. Unplanned visits to the
emergency room, hospital admissions, or unforeseen postoperative

problems or complications were recorded.
Correlative Surgical Outcomes Analysis

Statistical analysis of the PACU time and the primary clinical
outcome measures, descriptive statistics (mean and standard
deviation), crosstabulation statistics and measures of association
were computed for two-way tables using IBM SPSS Statistics
software, Version 26.0. The Pearson %2 and the likelihood-ratio 32
tests were used as statistical measures of association. Expected cell
counts, continuity corrections, and likelihood ratios were calculated
for some analyses. The confidence intervals (95%) for the likelihood
ratios were calculated using the “log method” according to Altman
etal. [36,37].

Result

Asexpected, the 184 endoscopicspinal decompressions patients
were mostly performed at the L4/5 (91/184; 49.5%), followed
by L5/S1 (49/184; 26.6%), and two-level surgery from L4 to S1
(18/184; 9.8%; Table 1), respectively. The most common indication
for surgery was herniated disc (128/184; 69.6%), followed by
spinal stenosis (49/184; 26.6%), and recurrent herniation (7/184;
3.8%; Table 2). The anestesia times were consistently under one
hour in all patients who underwent balanced general anesthesia
with LMA (mean 37 * 9 minutes). MAC patients had slightly longer
anestesia times but there was no statistically significant difference
between MAC- and deep sedation patients (mean 48 + 12). All of the
184 patients, were discharged under one hour from the PACU after
an uneventful wakeup. Only 6 patients (3.26%) suffered from a
brief episode of postoperative nausea. There were no complications
such as dural tears, or hematomas. There were also no wound
problems such as bleeding, or leaking of endoscopic irrigation fluid
from the wound. Of the 184 study patients, 40 patients (21.7%)
had a postoperative irritation of the dorsal root ganglion (DRG).
The remaining three-thirds of the study patients (144; 78.3%)
had an entirely uneventful postoperative recovery without any
problems in the postoperative recovery period. Cross-tabulating
presence or absence of postoperative nausea did not eveal any
statistical association with any particular sedative because of the
low numbers. There were no readmission to an emergency room
for management of any postoeprative sequelae or complications.

All patients were managed postoperatively in an office setting
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according to the postoperative follow-up schedule. At final follow-
up, the majority of patients had Excellent (93/184; 50.5%) and
Good (74/184; 40.2%) Macnab outcomes regardless of treatment

(Table 3). Fair (15/184;8.2%) and Poor (2/184;1.1%) results were
achieved in the remaining 9.3% of patients.

Table 1: Frequency distribution of lumbar surgical levels treated with endoscopic spinal surgery (n = 184).

Level Frequency Percent Valid Percent Cumulative Percent
L1/2 1 0.5 0.5 0.5
L2/3 6 3.3 3.3 3.8
L3-L5 3 1.6 1.6 5.4
L3/4 16 8.7 8.7 14.1
L4-S1 18 9.8 9.8 239
L4/5 91 49.5 49.5 73.4
L5/S1 49 26.6 26.6 100
Total 184 100 100
Table 2: Frequency distribution of preoperative diagnosis of study patients (n = 184).
Preoperative Diagnosis Frequency Percent Valid Percent Cumulative Percent
Herniated Disc 128 69.6 69.6 69.6
Recurrent 7 3.8 3.8 73.4
Stenosis 49 26.6 26.6 100
Total 184 100 100
Table 3: Macnab clinical outcomes following endoscopic spinal decompression surgery (n = 184).
Macnab Frequency Percent Valid Percent Cumulative Percent
Excellent 93 50.5 50.5 50.5
Fair 15 8.2 8.2 58.7
Good 74 40.2 40.2 98.9
Poor 2 1.1 1.1 100
Total 184 100 100
Discussion respiratory depression, or even maintain the patient’s mechanical

ventilation should the patient cease to breathe spontaneously under
Recovery from anesthesia and surgery is typically faster in ASC L . .
) ] ) ) overzealous use of sedation, it certainly prolongs the postoperative

the sooner the patient can be sent home. Patient satisfaction has ) . .
) ] ) recovery. Second, general anesthesia endotracheal intubation may
consistently been reported higher when recovery from a surgical . . .
lead to other postoperative problems, including prolonged wakeup,
procedure takes place at home [46-48]. Therefore, the authors . . . o
) ) ) ] urinary retention with the need for catheterization in the recovery
attempted to demystify the belief that spinal surgery is always . . o
i ] ] room, cardiopulmonary compromise, constipation, etc. [61-72]
complicated, and does need to take place in a hospital under . . . ) . .
] o o Hence, posterior and anterior endoscopic cervical spine surgeries
general anesthesia requiring several days of admission to recover . - .
are preferrably carried out under a combination of local anesthesia
from extensive surgery with significant blood loss. In comparision, . . . . . .
with sedation to minimize the risk of neural injury and streamline
the majority of spinal endoscopies are percutaneous posterior . .
) i o ) ) recovery and workflow in an outpatient surgery center.

procedures with neglible blood loss, minimal muscle dissection,

and hard]y any postoperative wound pain_ These posterior Sedation in ASC has to allow a patient to undergo a potentially

transforaminal or interlaminar decompression procedures seem unpleasant and painful procedure by making it tolerable and

preferred by most endoscopic spine surgeons for greater versatility,
simplicity,and lower risks to the vital structures in the spine [49-58].
For most anesthesiologists, prone position calls for endotracheal
intubation and general anesthesia to secure the airway throughout
the surgery adequately [59,60]. While endotracheal intubation with

general anesthesia is useful in quickly correcting intraoperative

more comfortable to the patient. Sedation is a continuous process
of decreasing consciousness ranging from anxiolysis to a deep
state where nociception is significantly reduced [28]. For spinal
endoscopy, the anesthesiologist should aim for a short time onset
of sedation combined with a rapid and consistent recovery profile.
The sedative concentration should ideally not be associated
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with any adverse hemodynamics, respiratory, and metabolic
consequences. The sedative drugs most used in ambulatory
sedation were midazolam, propofol, ketamine, dexmedetomidine,
remifentanil, and fentanyl. There is a new benzodiazepine,
remimazolam, under investigation in phase three clinical trials. It
may be in clinical applications in the future. Comfortable position
of the patient on the operating table is often supervised by default
by the anesthesiologist and is relevant as to position the patient in
such way that allows best ventilation. Adequate and comfortable
position in the prone position on a lordotic frame or chest rolls is
of particular importance. Local anesthesia should be used by the
surgeon to anesthetize the entire surgical access corridor and the
surgical site, which in the case of cervical endoscopy entails skin
anesthesia, the paraspinal muscles, and the facet joint complex.
The concomitant use of long-acting local anesthetic may not
only diminish painful stimulus during surgery but also control
postoperative pain and avoid a dysphoric wake in the recovery
room. To achieve the right sedation level and comfort in the patient
undergoing spinal endoscopy, the anesthesiologist has to perceive
and anticipate situations where the patient may feel severe pain
and needs to be responsive and cooperative. Since the surgeon may
concentrate on the operation, the anesthesiologists should also rely
on assessing the stimulation level on his monitors.

Results of this consecutive case series corroborated the authors’
clinical experience, that anesthesia needs to be tailored around the
goals of the surgery. In outpatient endoscopic spine surgery, short
and simplified anterior and posterior minimally invasive procedures
are commonly performed. These include posterior foraminotomies,
The

postoperative nausea was 3.26% and very low compared to rates

laminotomies, or partial laminectomies. incidence of
reported with inpatient spine surgery under general anesthesia
endotracheal intubation [73-76]. The surgery times were also
shorter than reported with inpatient open lumbar decompression
surgery [76]. Cliincial outcomes with the decompression procedure
were on par with previously reported outcomes [77-80]. The
postoperative DRG irritations were essentially the only sequela
that bothered some 21.7% of study patients [81]. The remaining
three quarters of enrolled study patients had an entirely uneventful
recovery. Complications with the endoscopic spinal decompression
procedure requiring additional aggressive aftercare are exceedingly
uncommon [57,82]. These favorable clinical outcomes assessments
provided by patients were found to be reflective of their experience
with anesthesia at the ASC [83]. The anesthesia requirements
may vary by anterior or posterior approach, the conjunctive use
of local anesthesia by the surgeon, and the surgeon’s preference
as to whether communication with the patient during surgery
is desired. Using a face mask or nasal cannula for continuous
oxygenation of the patient may be preferred in the latter scenario.
In patients where that was not requested or required, the authors

successfully used a laryngeal mask airway (LMA) as an adjunct to
ventilation under balanced general anesthesia to avoid obstruction.
In patients with medical comorbidities such as asthma, chronic
obstructive pulmonary disease (COPD), cardiopulmonary disease,
diabetes, or obesity, the LMA may improve ventilation and give
the anesthesiologist more confidence in providing more profound
anesthesia. As outlined in the various sedatives review, their
pharmacokinetics-pharmacokinetics and dynamics may quickly
take a patient from cooperative and responsive (Ramsay stage 2 to
3) to respond sluggishly or be entirely unresponsive to a stimulus
(Ramsay Stage 5 and 6). Therefore, a combination of sedatives
and anesthetics tailored to the stimulatioin level created by the
endoscopic decompression procedure is the preferred course of
action.

A combination regimen, multimodal sedation, using several
sedatives is aimed at emphasizing the advantages of the various
medications. For example, ketamine was combined with propofol
because of its excellent analgesic effects without suppressing
respiration. Ketofol is such a combination drug. However, the
ketamine is associated with postoperative hallucinations, for which
reason it has fallen out of favor and is less commonly employed in
the ASC setting. Remifentanil is another narcotic that has been used
in conjunction with propofol. Its rapid onset and offset of action
have made a favorite amongst many anesthesiologists. However,
the drug is expensive, and therefore its widespread use in ASC may
be limited by its prohibitive cost. In some countries, the price is not
that high because many laboratories are making it. Fentanyl may
be used as an alternative to remifentanil by has a much longer half-
life. Its routine use requires experience, and this team of authors
recommends using it judiciously and only dose it before the painful
portion of the cervical endoscopic decompression procedure.
Dexmedetomidine is a newer drug that has found its way into
ASC. The drug is highly attractive because of its excellent analgesic
effects while causing minimal depression of respiratory function
[84-87]. However, the drug may cause transient hypertension,
bradycardia, and hypotension. Therefore, some anesthesiologists
tend to stick with what they know best - a simple combination
regimen of fentanyl and propofol - a time-proven and cost-effective
solution to outpatient endoscopic sedation requirements cervical
decompression surgery. In patients in whom an LMA has been
placed, inhalation anesthesia with sevoflurane. at a fresh gas
flow rate of 1 L/min in adults, the recommended mean maximum
concentrations in the anesthesia circuit are approximately 20 ppm
(0.002%) with soda-lime and 30 ppm (0.003%) with Baralyme.

In summary, close communication between the surgeon and
the anesthesiologist is recommended to tailor the anesthesia to
minimize its side effects. Rapid discharge of patients from the ASCis
common in many outpatient ambulatory surgery centers and even
hospitals. Both rely on turning patients over efficiently yet safely
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to generate revenue. The conjunctive use of local anesthesia with
sedation should further diminish the need for general anesthesia.
Whether or not communication between the patientand the surgeon
is required during the endoscopic spinal decompression surgery
should be determined by the anesthesiologist before determining
the appropriate choice of anesthesia. If cooperation by the patient
is not needed, this team of authors recommends the deliberate
use of balanced general anesthesia with an LMA as it improves
ventilation and diminishes airway obstruction problems in the
prone position. Patient comfort during spinal endoscopy provided
by adequate analgesia and sedation allows the surgeon to execute
the endoscopic surgery expeditiously and promptly, which reduces
the need for sedatives and improves recovery. Anesthesiologist-
surgeon teams that worked together consistently for a long time
typically achieve the best patient satisfaction with the anesthesia
for patients who undergo spinal endoscopy in an outpatient ASC
setting. Both parties know each other’s “habits” to a point where
it becomes second nature. Therefore, the authors recommend
that such joint anesthesia -surgery protocols are written out
and communicated to all relevant staff members involved in the
patient’s perioperative- and postoperative care. Such protocols will
likely guarantee consistently better clinical outcomes with high
patient satisfaction [88-90].

Conclusion

Monitored anesthesia care or deep sedation in an ambulatory
surgery center in the prone position is best suited for endoscopic
spinal decompressions. Endotracheal intubation of the patient
with general anesthesia is generally not required. Most patients
can be managed with a nasal cannula, face mask, or a laryngeal
mask airway (LMA). Typically, these airway management strategies
work well for patients placed in the supine or the prone position.
Outpatient endoscopic surgeries on the lumbar spine are usually
shorter than there impatient open surgery counterparts. Therefore,
patients who have complex medical comorbidities requiring
intubation should be considered for surgery in a hospital or clinical
setting where providers are set up for longer recovery if the patient
requires postoperative mechanical ventilation. Although these
scenarios are uncommon, both surgeon- and anesthesia teams
should avoid complacency in selecting patients for outpatient
endoscopic spine surgery under local anesthesia and sedation.
Every patient should be vetted preoperatively by employing a
robust checklist-type protocol to prevent cancellation of surgery
in the preoperative holding area, and prolonged wake up in the
recovery room or transfer to a tertiary medical facility for further
definitive medical management.
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