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Abstract

Objectives: Minimally invasive epiduroscopy has recently been reported as an effective treatment procedure for chronic
and intractable low back pain. However, no study has determined safe anesthetics for monitored anesthesia care during
epiduroscopy. We aimed to compare and evaluate conventional monitored anesthesia care drugs with dexmedetomidine.
Methods: A retrospective study including all patients who underwent epiduroscopy at the JR Tokyo General Hospital
from April 2011 to March 2016 was designed. The epiduroscopy procedures were performed under anesthesia with
dexmedetomidine plus fentanyl (dexmedetomidine group) or droperidol plus fentanyl (neuroleptanalgesia group). Patients who
received analgesics other than fentanyl, another analgesic combined with fentanyl, any sedative other than dexmedetomidine
or droperidol, or who had incomplete data were excluded. We compared (1) the type and dose of medication during the
epiduroscopy and (2) the incidence of postoperative nausea and vomiting.

Results: We identified 45 patients (31 and 14 in the dexmedetomidine and neuroleptanalgesia groups, respectively) with
a mean age of 69.0years. The two groups had comparable characteristics, such as age, sex, body mass index, the American
Society of Anesthesiologists Physical Status, analgesics used in the clinic, comorbidities, history of smoking, and the duration of
anesthesia. The dexmedetomidine group received a significantly lower fentanyl dose during surgery (126 £ 14 vs 193 £21 pg,
mean * standard deviation, p=0.014) and exhibited a significantly lower incidence of postoperative nausea and vomiting (I vs
3, p=0.047) than the neuroleptanalgesia group.

Conclusion: This study involved elderly patients, and the use of dexmedetomidine in monitored anesthesia care during
epiduroscopy procedures in these patients may reduce the required fentanyl dose during surgery and the incidence of
postoperative nausea and vomiting. This strategy may help prevent respiratory depression and aspiration.
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(TNF-a) and leads to epidural
adhesion,%? which can cause chronic pain.!?

Minimally invasive epiduroscopy may be an effective
treatment for such conditions;!! therefore, the number of epi-
duroscopy procedures performed is currently increasing
worldwide.'>13 This procedure consists of observation,
washing, irrigation, lysis of the adhesion in the epidural
space under direct visual observation, and direct drug admin-
istration to the affected part of the spinal canal.'>!4 However,
anesthesia is required to alleviate pain during the lysis of the
adhesions in the epidural space.’> Thus, monitored anesthe-
sia care (MAC) should be used to provide anesthesia during
epiduroscopy.'¢-18

Sedation levels range from conscious sedation to general
anesthesia, and MAC is an intermediate state. MAC involves
the anesthesiological assessment and management of physi-
ological changes, such as fluctuations in blood pressure
and respiratory depression, and medical issues that can arise
in patients because of invasive medical care by an
anesthesiologist.!® Epiduroscopy is often performed on the
elderly, and, therefore, it is necessary to consider the possi-
bility of respiratory depression and aspiration of postopera-
tive nausea and vomiting (PONV) induced by the anesthetic.
PONYV is one of the most common perioperative complica-
tions, with a reported frequency of 20%-30%.2° However,
no studies have examined the anesthetics used in MAC dur-
ing an epiduroscopy and the anesthetic that would provide
the maximum benefit is unclear.

Dexmedetomidine (DEX) has been used in cases where
evaluation or treatment needs to be performed using
approaches such as gastrointestinal endoscopy?! or cardiac
catheterization,?? because of its sedative effects and general
safety owing to its extremely low potential for respiratory
depression. DEX is a strong and highly selective o2 adrener-
gic agent that has various pharmacologic actions.?® It is
believed that the sedative effect occurs through the central
02A receptor of the locus coeruleus nucleus, and the blockage
of pain occurs through the central a2A receptor of the spinal
cord posterior horn.?* The combination of droperidol plus fen-
tanyl (neuroleptanalgesia (NLA)), which provides balanced
anesthesia, has been used for a long time.2* Droperidol is a
strong neuroplegic with an a receptor blocking effect. It pro-
duces kinetic reflex restraint, psychic apathy, and a nerve
interception state with the stabilization of the autonomic
nervous system.?2¢ Fentanyl is a synthetic opioid used
worldwide.? It is a full agonist with a very high selectivity for
the p-opioid receptor. The analgesic effect of fentanyl is con-
sidered to be approximately 200 times greater than that of
morphine.?®? Side effects of fentanyl include somnolence,
respiratory depression, nausea, vomiting, and itch. However,
the extent of nausea, vomiting, and itch has been reported to
be less than that experienced as a side effect of morphine.30-33

Thus, the aim of this study was to establish a strategy for
reducing the PONYV associated with epiduroscopy procedures
using DEX plus fentanyl or NLA, which are often used in

space

MAC during epiduroscopy procedures in Japan. Therefore,
we compared the two regimens in two different groups of
patients (DEX and NLA groups) and investigated the differ-
ences in the type and dose of medication used during surgery
and incidence of PONV.

Methods

Subjects and setting

All the patients who underwent an epiduroscopy at the JR
Tokyo General Hospital from April 2011 to March 2016 were
included in this study. Informed patient consent was obtained
after epiduroscopy for collecting surgical and clinical data ret-
rospectively, and this study was approved by the Research
Ethics Committee of JR Tokyo General Hospital (approval no.
H28-01). During the study period, there were no changes in
the surgical facilities at JR Tokyo General Hospital, and the
number of operating rooms (10), the shifts for nurses working
in the operating room, the frequency of epiduroscopy proce-
dures (2/month), the devices used, and the number of surgeons
performing the procedure (2) did not change.

Exclusion criteria

This study compared the effect of DEX and droperidol, and,
therefore, excluded patients who received an analgesic other
than fentanyl or combined with fentanyl and those who
received any sedative other than DEX or droperidol. Patients
who had incomplete data, did not undergo the procedure in
its entirety, or received a dose other than that listed earlier
were also excluded.

Study design

This retrospective study used the clinical, anesthesia, and
nursing records of patients. The anesthetics used in MAC
during the epiduroscopy procedures were DEX plus fentanyl
or droperidol plus fentanyl, and, based on these two regi-
mens, the patients were classified into DEX and NLA groups,
respectively. In both groups, prior to the start of surgery, the
patients were placed in the prone position and their sacral
hiatuses were sterilized with 10% povidone-iodine and then
draped. The MAC was then initiated, an approximately 1-cm
incision was created after induction of local anesthesia with
mepivacaine 3 mL, the incision was dilated, and the epiduro-
scope was inserted.

The DEX group received an initial loading dose of DEX
(6.0 ugkg'h™!, 10min), as directed, and 50—150 pg of fenta-
nyl was administered prior to the local anesthetic. After the
surgery had commenced, the DEX group was administered a
maintenance dose of DEX (0.2-0.7 ugkg'h™') and a fenta-
nyl 25-50 pg/dose was intermittently administered during
the MAC until the conclusion of the surgery. The NLA group
was administered fentanyl (50-200pg) and droperidol
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87 patients were identified |

12 patients were excluded

10 patients were not administered dexmedetomidine (DEX)
plus fentanyl or droperidol plus fentanyl

Surgery was halted in 1 patient because of dural penetration
1 patient was not administered a defined dose

44 candidates were identified for the
DEX plus fentanyl group

l

13 patients were excluded
5 received a combination regimen with other
sedative agents
8 received a combination regimen with other
analgesic agents

31 patients were included
(DEX group)

31 candidates were identified for the
droperidol plus fentanyl group

!

17 patients were excluded
4 received a combination regimen with other
sedative agents
13 received a combination regimen with other
analgesic agents

A 4

14 patients were included
(NLA group)

Figure |. Flowchart of patient selection.

(2.5-5.0mg) before the local anesthetic was administered.
After the surgery commenced, fentanyl (25-50 pg/dose) and
droperidol (1.25mg/dose) were intermittently administered
during the MAC in accordance with the patient’s condition.
At the discretion of the anesthesiologists in charge, both
groups were administered the necessary doses of oxygen,
vasopressors (ephedrine or phenylephrine), antihyperten-
sives/vasodilators (nicardipine or diltiazem), or antiarrhyth-
mic drugs (atropine, landiolol, or lidocaine).

Data analysis and outcome parameters

The following patient characteristics were recorded: age, sex,
body mass index (BMI), the American Society of
Anesthesiologists Physical Status (ASA-PS), regular use of
analgesics, comorbidities, history of smoking, diagnosis, oper-
ating time, duration of anesthesia, the time from the conclusion
of surgery until discharge, total fluid volume infused, oxygen
dose, the type and dose of the anesthetic used, the type of medi-
cation used other than anesthetics, and the incidence of PONV.

Statistical analysis

The statistical analysis was designed to compare the DEX
and NLA groups. Continuous parameters were expressed as
means+standard deviations (SDs) and independent t-tests
were conducted to compare the groups. Categorical variables
were expressed as frequencies and percentages, and chi-
square tests were conducted to compare the groups. All the

analyses were performed using STATA 13.1 software (Stata
Corporation, College Station, TX, USA). The threshold for
significance was set at p<0.05.

Results

Patient selection

During the period of this study, 87 patients underwent epidu-
roscopy procedures, and 12 were excluded; 10 were not
administered DEX plus fentanyl or droperidol plus fentanyl,
1 had the surgery halted because of dural penetration, and 1
was not administered a defined dose. Finally, 44 and 31 can-
didates were identified and included in the DEX and NLA
groups, respectively. In the DEX group, 13 additional
patients were excluded; 5 who received DEX plus fentanyl
combined with other sedative agents and 8 who received
DEX plus fentanyl combined with other analgesic agents.

In the NLA group, 17 patients were excluded; 4 who
received droperidol plus fentanyl combined with other seda-
tive agents and 13 who received droperidol plus fentanyl
combined with other analgesic agents. Thus, 31 and 14
patients were analyzed in the DEX and NLA groups, respec-
tively (Figure 1).

Participants

A comparison of the patient characteristics and diagnoses
in the DEX and NLA groups is shown in Table 1. Age,
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Table I. Comparison of patient characteristics, American Society of Anesthesiologists (ASA) physical status classification system,
comorbidities, and analgesic agents between the DEX and NLA groups.

Variables

DEX group NLA group p-value
Number enrolled 31 14
Age (years), mean+SD 68.5+1.83 70.1£2.76 0.631
Male/Female (%) 12/19 (38.7/61.3) 8/6 (57.1/42.9) 0.249
BMI (kg/m?, mean +SD) 23.4+£0.47 22.7+£0.70 0.426
Tobacco 0.428
No (never smoked) 16 9
Yes (former/current smoker) 15 5
ASA physical status 0514
Class | 3 3
Class 2 24 10
Class 3 4 |
Diagnosis (%)
Spinal stenosis 29 (93.6) Il (78.6) 0.139
Disk herniation 5(l6.1) 3(21.4) 0.667
Spondylolisthesis 2 (14.3) 2 (6.5) 0.393
Other 6 (19.4) 2 (14.3) 0.681
Comorbidities (%)
Hypertension 18 (58.1) 8 (57.1) 0.954
Diabetes mellitus 2 (6.5) 1 (7.1) 0.931
Dyslipidemia 14 (45.2) 5(35.7) 0.552
Malignancy 4 (12.9) 3(21.4) 0.465
Cardiovascular disease 3(9.7) 1 (7.1) 0.782
Asthma 4(12.9) 1 (7.1) 0.569
Urological disease 4 (12.9) 2 (14.3) 0.900
Thyroid disease 1 (3.2) 1 (7.1) 0.555
Brain disease 5(l6.1) 1(7.1) 0411
Peripheral nerve disease 2 (6.5) 1 (7.1) 0.931
Dementia I (3.2) 1 (7.1) 0.555
Depression 2 (6.5) 0 0.331
Analgesic agents used in clinic (%)
NSAIDs 12 (38.7) 7 (50.0) 0.478
Narcotics 5(16.1) 2 (14.3) 0.875
Pregabalin 14 (45.2) 5(35.7) 0.553
Adjuvant remedy 22 (71.0) 12 (85.7) 0.287
Other 24 (77.4) 13 (92.3) 0.210

ASA: The American Society of Anesthesiologists; DEX group: dexmedetomidine plus fentanyl; NLA group: droperidol plus fentanyl (neuroleptanalgesia);
BMI: body mass index; NSAIDs: non-steroidal anti-inflammatory drugs; SD: standard deviation.

sex, BMI, ASA-PS, comorbidities (i.e. hypertension, dia-
betes mellitus, dyslipidemia, malignancy, cardiovascular
disease, asthma, urological disease, thyroid disease, brain
disease, peripheral nerve disease, dementia, and depres-
sion), analgesic agents used in the clinic (i.e. NSAIDs,
narcotics, pregabalin, adjuvant remedy, and others), and
smoking history were not significantly different between
the two groups. Significant differences were not found
between the DEX and NLA groups in the proportion of
patients with a specific diagnosis (i.e. spinal stenosis, her-
niated disk, spondylolisthesis, or other condition). Pre-
medication and PONV prophylaxis were not administered
to all patients. The Apfel PONV factors of female patient

ratio and non-smoker ratio were not significantly different
between the groups. The PONV observation period was
from the day of epiduroscopy until the day of discharge in
both groups.

Main results

A comparison of the incidence of PONV and the dose of
fentanyl during surgery between the DEX and NLA groups
is shown in Figure 2. The presence or absence of PONV
was determined based on the history of receiving an
antiemetic (metoclopramide or domperidone), which
was noted in significantly fewer patients in the DEX group



Suzuki et al.

(a) 250.0-

8]
o
e
[=}
L

150.0 4 *

100.0 4

Dose of fentanyl (ug)
—

50.04

0.0

DEX group NLA group

—
=2
—

IS
)

(metoclopramide/domperidone)
[\&]

Antiemetic (number of occurrences)

DEX group NLA group

Figure 2. (a) Comparison of the doses of fentanyl and (b)
incidence of postoperative nausea and vomiting (PONYV)

between the dexmedetomidine plus fentanyl (DEX group) and
neuroleptanalgesia (droperidol plus fentanyl (NLA group)) groups.
Doses of fentanyl are expressed as mean + standard deviations
(SD). PONV was determined based on history of receiving an

antiemetic (metoclopramide or domperidone).
*p<0.05 vs corresponding NLA group.

than in the NLA group (1 vs 3, p=0.047). A significantly
lower dose of the anesthetic fentanyl was used during sur-
gery in the DEX group than in the NLA group (126+14 vs
193421 pg, respectively; mean+SD, p=0.014). Significant
intergroup differences were not observed in the use of other
intraoperative drugs during surgery (Table 2).

The comparison of the surgery- and anesthesia-related
items between the DEX and NLA groups is shown in Table 3.
The differences in the operating time, duration of anesthesia,
time from the conclusion of surgery until discharge, total
fluid volume infused, and oxygen dose were not significant
between the two groups.

Discussion

Summary of findings

The current results indicate that the use of DEX during epi-
duroscopy procedures results in a lower incidence of PONV,
areduced dose of fentanyl use during surgery, and no change
in the duration of anesthesia.

Impact of DEX during epiduroscopy

We found that the use of DEX reduced the intraoperative
requirement for fentanyl compared to that with the use of
NLA. Previous studies of other anesthetics similarly showed
that the intraoperative use of DEX reduced the required
dose of fentanyl,?-0 which was attributed to the slight anal-
gesic activity exhibited by DEX.#' The patients who under-
went epiduroscopy were elderly, and this demographic
typically exhibits reduced clearance and a prolonged elimi-
nation half-life of fentanyl, suggesting that they are far more
sensitive to the drug than younger individuals are.*? Thus,
elderly patients have a higher risk of developing more
severe respiratory depression faster during sedation than
younger individuals do. The increased susceptibility of
elderly patients to respiratory depression during sedation
with fentanyl precludes the prediction of its effect site con-
centration during target-controlled infusion (TCI). In res-
piratory depression during MAC, maintaining an open
airway in elderly patients can prove difficult, and circum-
stances can hamper those efforts, such as the patient being
in a prone position and breathing spontaneously. Thus,
reducing the dose of fentanyl during surgery is crucial, and
the use of DEX could facilitate the prevention of periopera-
tive respiratory depression.

Reduction of PONV

In this study, we noted no significant differences between
the two groups with respect to age, sex, duration of anes-
thesia, and history of smoking. However, patients who
were anesthetized with DEX had a significantly lower
incidence of PONV than those who were anesthetized with
NLA. Previous meta-analyses of randomized controlled
trials of other anesthetics showed similar results, that is,
the use of DEX reduced the incidence of PONV.36-39.43
This study indicates that the use of DEX could contribute
to reducing fentanyl dosage.

PONYV has little immediate effect on the life expectancy
of patients, but persistent PONV can cause serious compli-
cations, such as dehydration, electrolyte abnormalities,
aspiration, and aspiration pneumonia.** This situation is
more serious in the elderly. The elderly often have physio-
logical difficulties in swallowing. In addition, there
are often comorbidities and regularly used medications
that could influence swallowing function. As such, they
often have a higher risk of aspiration than younger
individuals.*>47 Postoperatively, aspiration is likely to be
caused by the residual action of a sedative or narcotic, and
the antiemetics used to treat PONV can also cause aspira-
tion.*” Therefore, initiating steps to treat PONV is vital,*
especially to prevent dehydration, electrolyte abnormalities,
aspiration, and aspiration pneumonia. DEX is an excep-
tional sedative that can reduce the incidence of PONV in
MAC when an elderly patient undergoes epiduroscopy.
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Table 2. Comparison of intraoperative drugs between the DEX and NLA groups.

DEX group (n=31) NLA group (n= 14) p-value

Nicardipine 6 5 0.237
Diltiazem | 0 0.497
Landiolol 0 2 0.031
Lidocaine 0 | 0.132
Atropine 5 | 0412
Phenylephrine 0 | 0.132
Ephedrine | 0 0.497
DEX group: dexmedetomidine plus fentanyl; NLA group: droperidol plus fentanyl (neuroleptanalgesia).
Table 3. Comparison of surgery- and anesthesia-related items between the DEX and NLA groups.

DEX group (n=31) NLA group (n=14) p-value
Operation time (minimum, mean * SD) 61.5+1.9 61.1+£2.9 0.930
Anesthetic time (minimum, mean +SD) 100.5£2.95 97.9+4.39 0.333
The time from the conclusion of surgery until 13.5£0.80 12.1£1.20 0.333
discharge (minimum, mean +SD)
Infusion volume (mL, mean =SD) 459.7+£20.8 483.6+31.0 0.526
Oxygen flow rate (L, mean £SD) 215.2+28.1 2749+41.9 0.243

DEX group: dexmedetomidine plus fentanyl; NLA group: droperidol plus fentanyl (neuroleptanalgesia); SD: standard deviation.

Study limitations

This study had a few limitations that are worth mentioning.
First, the sample size was small and was acquired from a
single institution. Therefore, larger, multicenter studies will
need to be conducted in the future. Second, this was a retro-
spective study, and the only information available was what
was recorded in the existing records. However, factors that
could affect the results were identified, and these did not dif-
fer between the groups of patients.

Conclusion

This study investigated how the use of DEX in MAC during
epiduroscopy may reduce the required dose of fentanyl during
surgery and the incidence of PONV in elderly patients. Thus,
the avoidance of high doses of fentanyl using DEX may help
prevent respiratory depression and aspiration in the elderly.
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