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ABSTRACT

Background and Objective: Opioid medications used to be the key method for the pain management after spine surgery; most of the
opioids may cause many adverse reactions. The purpose of this research was to observe the role of dexmedetomidine combined with
butorphanol in the pain management of patients after posterior spinal surgery.

Methods: This research was conducted at the First Hospital Affiliated to Jinzhou Medical University, China from May 2018 to January
2019. Sixty patients who underwent posterior spinal surgery were equally divided into two groups randomly: Group B who received
butorphanol 0.125 mg/kg and Group DB who received dexmedetomidine (DEX) 0.1 ug/kg/hour plus butorphanol (B) 0.125 mg/kg. The
patient-controlled analgesia was conducted to deliver a bolus dose of 0.5 ml. followed by an infusion of 2 ml/hour and a lockout time of 15
minutes nutes. Heart rate, mean arterial pressure, respiration rate, pulse oxygen saturation, visual analog scale score (VAS), and Ramsay
sedation score were recorded as follows: 1 hour (T1), 2 hours (T2), 6 hours (T3), 12 hours (T4), and 24 hours (T5) post-surgery. The total
number of buttons pressing of patient controlled intravenous analgesia (PCIA) and supplementary analgesic agents was observed and
adverse drug reactions and total rate of patient satisfaction were evaluated statistically.

Results: VAS scores at different intervals in DB group were significantly lower compared with the B group after surgery; while the score of
Ramsay sedation was remarkably higher in DB group. The total number of buttons pressing of PCIA was less than that of the B group and
the frequency of nausea was notably lower in DB group (p < 0.05). The total rate of satisfaction with analgesia in DB group was higher after

surgery.

Conclusion: DEX could enhance the analgesic effect of butorphanol after posterior spinal surgery with lesser adverse reactions.
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Introduction

Optimal postoperative pain control can lead to reduced
complications, faster recovery, as well as improved patient’s
quality of life. The opioid medications once used to be the
key method for pain management after spine surgery [1]
but most of the opioids may cause many adverse reactions
including postoperative nausea and vomiting (PONV),
pruritus, and urinary retention [2]. To resolve this issue, many
new methods and new better anesthetics were developed
[3,4]. Among the anesthetic, butorphanol is widely used
due to its partial activities of agonist/antagonist on p-opioid
receptors. It has more powerful analgesia efficiency and
lesser adverse reactions than morphine [5-8]. However, some
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serious adverse effects are also observed with this drug such
as excessive sedation, respiratory depression, PONV and
dizziness [9]. Therefore, it seems necessary to offer drug in
combination to reduce these adverse reactions
Dexmedetomidine (DEX), a novel selective a-2 adrenergic
receptor agonist which does not cause respiratory depression,
is mainly applied in intensive care for sedation or analgesia,
but it does not cause respiratory depression [10]. DEX as
an adjunct with intravenous patient-controlled analgesia
(IV-PCA) opioids (morphine, fentanyl, sufentanil, and
butorphanol) has been confirmed to reduce opioids related
side effects, provide better patients’ satisfaction undergoing
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abdominal total hysterectomy or partial laryngectomy or
laparoscopic nephrectomy or total hysterectomy under
laparoscopy [11-15]. However, up to now, studies focusing
on combination of DEX and butorphanol are still inadequate.
The primary purpose of this research was to evaluate
the safety and effectiveness for combination use of DEX
and butorphanol for postoperative analgesia in patients
undergoing posterior spinal surgery.

Methods

Sixty patients (aged 25-58 years) with American Society
of Anesthesiologist physical status | or Il and body mass
index <28 kg/m? undergoing posterior spinal surgery were
included. The following patients were excluded: 1) patients
with hypertension or ischemic heart disease; 2) patients
who had taken B-adrenoreceptor blockers or analgesics 1
week before the study; and 3) patients with neuropsychiatric
diseases, conduction abnormality, or allergy to butorphanol
or DEX. All patients signed the informed consent form and
the research was approved by Ethics Committee of the First
Hospital Affiliated to Jinzhou Medical University, China vide
Project No. 20180305.

Patients were continuously monitored through
electrocardiography, blood pressure (BP), pulse oxygen
saturation (SpO,), end-tidal carbon dioxide before the
operation. Before anesthetic induction, midazolam 0.04
mg/kg was intravenously injected into all patients and
penehyclidine hydrochloride 0.5 mg before anesthetic
induction was given. For anesthetic induction, etomidate (0.3
mg/kg), sufentanil (0.4 g/kg) and cisatracurium (0.15 mg/kg)
were intravenously injected. Sevoflurane (1.0-2.5MAC) was
used to maintain anesthesia and an intravenous infusion
of DEX 0.4 pg/kg/hour combined with remifentanil (0.1-0.2
pg/kg/minute). Cisatracurium (0.05 mg/kg) was managed
during operation or 1 hour before the end of operation.
Hemodynamic stability was maintained intraoperatively.

All patients received an intravenous injection of
Butorphanol 1mg and toxanisgiong 2 mg 15 minutes before
completion of the surgery. An electronic infusion pump for
intravenous PCA was used for all patients after surgery. The
patients were administered butorphanol 0.125 mg/kg in the
group B. The patients were administrated DEX 0.1 ug/kg/
hour plus butorphanol 0.125 mg/kg in the group DB. 0.9%
normal saline was added to prepare 100 ml PCA and infused
with a 0.5 ml bolus on-demand.

The determination of vital signhs was made to ensure the
safety of the patients. The physiological indices included
heart rate (HR), mean arterial pressure (MAP), respiration
rate (RR), and SpO,. 1 hour (T1), 2 hours (T2), 6 hours (T3),
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12 hours (T4), and 24 hours (T5) post-surgery of HR, MAP, RR,
and SpO, were recorded.

The VAS score was analyzed by standard criteria: O:
painless, 1-4: mild pain, 5-6: moderate pain, and 7-10: severe
pain. VAS scores at rest and movement were recorded at
T1-T5.

Ramsay sedation score was calculated as 1: fidgety; 2:
quite cooperative; 3: responds quickly to the instruction, but
the pronunciation is ambiguous; 4: asleep, easily wake up by
light tactile stimulation or the simple verbal commands; 5:
drowsy, slow response to instructions; and 6: deep sleep. The
score between 2 ~ 4 represent satisfactory sedation; score
of 5-6 represent excessive sedation. Ramsay sedation score
were recorded at T1-T5.

The total number of buttons pressing of PCIA within 24
hours was observed, the number of supplementary analgesic
agents was recorded, other adverse drug reactions (nausea,
vomiting, bradycardia, respiratory depression) were noted,
and total rate of patient satisfaction (very satisfied, satisfied,
somewhat satisfied, not satisfied) were evaluated statistically.

Statistical analysis

Statistical analysis was conducted using Statistical Package
for the Social Sciences 22.0 (SPSS Inc. Chicago, IL). Data were
shown as the mean + SD (standard deviation). Comparison
between the 2 groups was analyzed using independent
student’s t-tests and comparison among groups was
conducted using 2-way analysis of variance. p < 0.05 was
considered as statistically significant.

Results

AsshowninTable 1, there was no difference in patient gender,
age, or weight among the study groups. No statistically
significant difference was found between the two groups at
T1-T5 with HR, MAP, RR, SpO2 (Table 2).

Patients showed an obviously lower VAS score in the DB
group both at rest and movement than the group B (p < 0.05)
(Figure 1). Postoperative Ramsay sedation score of DB group
was higher compared with the group B at T1, T2, T3 and T4,
but there was no significant difference (Figure 2). Patients
in the B group (35 + 8) demonstrated a significantly higher
pump-press number than the DB (8 + 3) group (p < 0.05).

Table 1. Patient characteristics in the two groups (n = 30).

Variables Group B Group DB
Age (years) 45.17 +9.49 44.67 +9.38
Weight (kg) 63.70 + 7.91 64.27 £ 7.79
BMI (kg/ m?) 224+28 23123

Values are expressed as the mean + standard deviation.
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The group DB showed a lower frequency of nausea than
the group B (p < 0.05), and no obvious difference occurred
in the frequency of vomiting and bradycardia between the
two groups, and the frequency of respiratory depression was
zero (Table 3).

Furthermore, results indicated that total rate of patients’
satisfaction was obviously greater in the DB group than that
of group B (p < 0.05) (Table 4).

Discussion

In order to alleviate postoperative pain, postoperative
analgesia is a vital component [16,17]. PCIA is an effective
method in reducing the severe pain after the spinal surgery.
However, the application of morphine drugs in PCIA has many
side effects, and thus needs to be improved. DEX is recently
reported to be used in the treatment of many diseases and
postoperative treatments [18]. Combining DEX with opioids
in PCIA after the surgery has reported to reduce opioids
consumption and improved patients’ satisfaction compared
with opioids in PCIA alone [13,14]. In this study, combination
treatment of DEX 0.1 pg/kg/hour and butorphanol 0.125 mg/

kg enhanced the analgesic effect of single use of butorphanol,
and decreased the rate of the butorphanol-induced PONV
and some severe adverse reactions.

Butorphanol is a commonly used opioid analgesic for
postoperative PCIA, and also is a lipid-soluble narcotic agent
that has strong k-receptor agonist and weak p-receptor
agonist/antagonist activity [8]. In this study, it is indicated
that combination of DEX and butorphanol demonstrate
an obviously lower VAS score at rest and movement and
a significantly lower pump-press number compared with
butorphanol alone. DEX demonstrated to strengthen the
analgesic role of butorphanol and lessen the required dosage
of butorphanol. The results of this study also confirm that
DEX can enhance the analgesic effect of opioids and reduce
their consumption [15,18,19]. The underlying mechanism
may be a synergistic analgesic effect of DEX and butorphanol
that can produce effective analgesia when combined [20].

However, high dosage of butorphanol can produce
narcolepsy, dizziness, inhalation inhibition, nausea, vomiting
and other adverse reactions. In the present research,
combination of DEX and butorphanol demonstrated a lower

Table 2. Comparison of vital signs between the two groups (n = 30).

Group T1 T2 T3 T4 T5
HR (bpm) B 71 +13 74 +15 76 + 10 74 +6 736
DB 72 +15 7317 72 £ 14 70 £10 74 £10
MAP (mm Hg) B 74 + 10 69+8 69 +6 71+5 69+6
DB 73+6 68 +5 66 +5 68 +6 69+6
RR (bpm) B 182 17+3 18 + 1 182 18+ 1
DB 18+ 3 172 17+ 2 17 £1 17 +2
SpO, (%) B 98 + 1 97 +£2 98 +3 97 +1 97 +3
DB 97 +2 97 +2 97 +3 98 +2 97 +2

Values are expressed as the mean + standard deviation.
HR = heart rate, MAP = mean arterial pressure, RR = respiration rate, SpO, = oxygen saturation.
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Figure 1. VAS pain score (at rest and movement) at different time
points in the two groups. *p < 0.05 compared with group B at rest;
#p < 0.05 compared with group B at movement.
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Figure 2. Ramsay sedation score at different time points in the
two groups. Compared with group B, the group DB showed
lower frequency of nausea (p < 0.05).
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Table 3. Comparison of adverse reactions between the two groups

[cases (%), n = 30].

Group Nausea

Vomiting

Bradycardia

Respiratory

depression
B 8(26.7) 1(3.3) 1(3.3) 0
DB 2 (6.7)* 1(3.3) 1(3.3) 0

Data indicated the number and percentage of patients, n (%).

*p < 0.05 compared

with group B

Table 4. Comparison of total rate of patient satisfaction between the
two groups [cases (%), n = 30].

Very o Somewhat Not . .
i satisfied =il satisfied satisfied Sl A
B 8(26.7) | 5(16.7) 10(33.3) | 7(23.3) | 23(76.7)
DB 12 (40) | 8(26.7) 8 (26.7) 2(6.7) 28 (93.3%)

Data indicated the number and percentage of patients, n (%).
*p < 0.05 compared with group B.

frequency of nausea compared with butorphanol alone. It
may be due to the antiemetic effect of DEX due to its inhibitory
effect on adrenergic receptors and sedation effect [21]. It
is also likely attributable that the combination treatment
reduced the dosage of butorphanol [8]. In other words, the
dose of butorphanol was reduced with subsequent reduction
in the frequency of vomiting.

Moderate postoperative sedation can relieve the tension
and anxiety of the patients and contribute to postoperative
rehabilitation. Butorphanol produces a sedative effect by
acting on k-receptor, and DEX also has a sedative effect.
However, in this study, the sedative process of the patients
was appropriate, and there was no obvious difference
in the sedative score between the two groups. It may be
because the dose of DEX in this study was lower than the
conventional sedative dose 0.2-0.7 (ug/kg/hour), [22] and
adding DEX to butorphanol PCA reduced butorphanol dosage
and corresponding sedative effect.

Conclusion

DEX can enhance the postoperative analgesic effect of
butorphanol in patients undergoing spinal surgery, reduce
the consumption of butorphanol with subsequent lower
frequency of reported adverse reactions while improving
patients’ satisfaction at the same time. An important part
of this process is the reduction of postoperative pain, the
ability to get out of the bed early and the promotion of early
recovery. However, the selection of the dose of DEX remains
to be further studied.

Limitations of the study
The current research has certain limitations. First, only one
dose of DEX was used, whether higher or a lower dose could
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produce the similar or better effect, remains to be further
studied. Second, only one type of orthopedic surgery was
performed; hence, further studies with inclusion of other
major types of surgeries is suggested in order to widen the
scope of these drugs for postoperative analgesia.
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