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Aim: Lumbar foraminotomy surgery requires a potent opioid with short duration and rapid
onset of action. In the present study we intended to compare the efficacy of fentanyl alone vs
the combination of dexmedetomidine and fentanyl during lumbar foraminotomy surgery.
Methods: The duration and requirements for first postoperative analgesics, hemodynamic
stability, and respective side effects were studied. A prospective, randomized, double blind
study of 40 patients (fentanyl group [Fen group] and fentanyl-dexmedetomidine group [Fen-
Dex group], n=20 each) scheduled for lumbar foraminotomy surgery under pharmaceutical
care intervention was carried out. Patients were classified as class I or II, according to the
American Society of Anesthesiologists physical status classification. Patients received intrao-
perative propofol, sevoflurane, atracurium, and either fentanyl loading dose of 1.0 ng/kg and
maintenance infusion dose of 0.2 pg/kg/h in both groups. The patients of the Fen group
received normal saline (0.9%) placebo, while the patients of the Fen-Dex group received
dexmedetomidine infusion (0.5 pg/kg/h) along with the fentanyl infusion. Postoperative
morphine doses were given. Hemodynamic stability, pain, postoperative analgesia require-
ment, side effects of drugs, and other effects were monitored.

Results: In the Fen-Dex group, the pain score was significantly less than in the Fen group
(»<0.05). The time to first postoperative analgesia request was prolonged in the Fen-Dex
group compared to the Fen group. On the other hand, requirement of morphine, and post-
operative symptoms and episodes of nausea and vomiting were significantly greater in the
Fen group than in the Fen-Dex group (p<0.05).

Conclusion: The present study suggests the addition of dexmedetomidine during lumbar
foraminotomy surgery at different levels would be beneficial to reduce morphine consump-
tion and any adverse drug reaction.

Keywords: dexmedetomidine, foraminotomy surgery, fentanyl, postoperative analgesics,
hemodynamic stability, adverse drug reactions

Introduction

The most common therapeutic problems after surgeries are postoperative pain and nausea
and vomiting side effects.' In lumbar foraminotomy surgery, patients usually experi-
ence more severe postoperative pain than in other common surgeries.* Dexmedetomidine
is an active dextrorotatory isomer of medetomidine and a highly selective o2-adrenocep-
tor agonist” commonly used in anesthesia and emergency care. Activation of the receptors
inhibits neuronal firing causing sedation, analgesia, hypotension, and bradycardia.’
Termination of pain signals is generally controlled by pre-synaptic activation of the o2-
adrenoceptor which inhibits the release of norepinephrine,” while decrease in blood
pressure (BP) and heart rate (HR) is due to the postsynaptic activation of o2-
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adrenoceptors in the central nervous system which inhibits
sympathetic activity.® It has analgesic, sedative, and anesthetic
sparing effect along with cardiovascular stabilizing effects.”'”
It reduces sympathetic tone and attenuates the stress responses
to anesthesia and surgery. It increases respiratory stability,
decreases opioid need, helps with early postoperative recovery,
and maintains hemodynamics by blocking sympathetic
overactivity.'! In recent years, perioperative continuous dex-
medetomidine infusion has been used for sedative purposes in
cardiac surgery and outpatient operations, in particular those
performed with local anesthesia.'? Dexmedetomidine effec-
tively attenuated sympathomimetic stimulation during intuba-
tion, but does not completely stop the heart and cardiovascular
system response.'? However, there have not been sufficient
studies on the usage of continuous dexmedetomidine infusion
in general anesthesia for induction and maintenance of
anesthesia.

In this study, we investigated the time to first post-
operative request for analgesic agent, the total morphine
consumption (postoperatively), severity of postoperative
pain using the visual analog scale (VAS) score, and nausea
and vomiting side effects.

We carried out this study by conducting a clinical
pharmacist intervention during lumbar foraminotomy sur-
gery in different anesthetics stages.'>'*

The formal permission for this study to be conducted
was obtained from the Human Investigation Section of the
Institutional Review Board of the Hospital (Specialty
Hospital, Amman, Jordan), and informed consent was
obtained from each patient.

Materials and methods

Adult patients up to the age of 55 years presenting for
surgery in Jordan were enrolled. After obtaining written
informed consent before surgery, each patient was evalu-
ated. This study adhered to the Declaration of Helsinki
guidelines. All patients were initially assessed in a sys-
tematic way for the following clinical parameters: age,
gender, duration of the complaint, associated systemic
conditions, and family history.

Clinical pharmacist’s role

An independent clinical pharmacist, who was just involved
in the therapeutic regimen, created the experimental pro-
tocol. The pharmacist provided the patients with some
information about the disease and drug use pre-, intra-,
and postoperatively. They attempted to allay patients’ fears
and apprehensions to minimize the consequences of the

painful surgical experience, furthermore they checked
patients’ wellbeing and health condition, and monitored
all prescribed medication prior to the surgery, if appropri-
ate. The clinical pharmacist investigated and recorded all
the details of potential drug allergic responses and major
side effects if appropriate, and analyzed the results. In
addition, they instructed the patients on how to use the
face pain scale.

Technique of anesthesia

To detect a reduction in VAS score of 0.82 units, which is
similar to other studies with a two-sided 5% significance
level and a power of 80%, a sample of 20 patients in each
group was necessary, given an anticipated dropout rate of
5%. Total number of patients were 40, they were divided
randomly in two groups (20 patients in each group), dis-
regarding their gender and age. The established uniform
operative procedures for the two groups who were treated
by the same surgical team were carried out."”

A prospective randomized double blind study was con-
ducted with 40 patients between the ages of 48—55 years,
patients were classified as class I or II, according to the
American Society of Anesthesiologists physical status
classification. Patients were educated and able to use the
patient-controlled analgesia technique. Patients who devel-
oped bleeding or hyper-sensitivity to any medication were
excluded from the final study using current protocol. None
of the patients were pre-medicated nor alcoholic. Patient
data were collected and recorded before and during the
operation: gender (male or female), age (years), body mass
(kg), HR (beats/min), and mean arterial blood pressure
(MAP) (mmHg). All patients were free of any systemic
diseases after performing pre-operative test and were con-
sidered fit to be operated on. The drug history of each
patient did not display any major differences between
individuals and the data indicated that all patients were
considered suitable for the trial. We excluded all patients
with major systemic diseases, or those taking chronic
narcotic analgesics.

Half an hour prior to surgery, patients of both groups
received midazolam (0.25 mg/kg po) as a pre-medication.
The anesthesia was induced in the operating theater using
propofol (2 mg/kg) bolus intravenous (iv) injection, fol-
lowed by atracurium (0.6 mg/kg) and sevoflurane/nitrous
oxide mixture.

Fentanyl (1 pg/kg) bolus iv injection followed by a
fentanyl infusion (0.2 pg/kg/h) was used as analgesic
agent for both groups. On the other hand, the patients of
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the fentanyl-dexmedetomidine group (Fen-Dex) group
received dexmedetomidine (loading dose of 0.5 pg/kg
and maintenance dose of 0.2 pg/kg/h) infusion for the
first 24 hours after surgery. The patients received normal
saline as needed during surgery and postoperatively.
Quantitative measurements during the operation and
analgesic assessment postoperatively were carried out.
All the data were collected blindly. Hemodynamic para-
meters were recorded for all patients (HR, as beats/min
and MAP, in mmHg). The postoperative pain (during 24
hours) was recorded at the post-anesthesia care unit
(PACU) using VAS.

During the first 24 hours after surgery, the severity of
postoperative pain was measured by using the VAS with 0 as
no pain and 10 as the highest measurable pain. Whenever the
pain score was more than 4 on VAS, morphine was given
intravenously in the PACU until the pain score was reduced.
The morphine was given using morphine infusion pump which
can deliver morphine solution at the rate of 1 mg/mL/h. The
total requirement for morphine (mg) and VAS scores were
monitored and signs of nausea and vomiting were documented.

Statistical analysis

Sigma Plot Version 12 and Graph Pad Version 5, were used
for the statistical analyses. Values are expressed as mean +
SD or median (interquartile range) (range). Categorical data
are expressed as number of patients/observations. Mann-
Whitney U test (either numerical or ordinal) and the
test (categorical) were used for comparison.

Results
The two experimental groups were found to be comparable
in regard to gender, age, and body mass.

There were 25 lumber level 5 and sacral 1 (L 5—-S 1)
patients, ten lumber level 2 and 3 (L 2 — L 3) patients, and
five L5—-S 1and L 2 - L 3 patients, all with unilateral
level and no other spinal pathology.

Table 1 Demographic parameters of groups of patients

No statistically significant differences between the two
groups (Table 1) were observed. The time to first post-
operative request for analgesic agent in PACU, total mor-
phine consumption, VAS score, MAP, and HR were
observed over the first 24 hours after surgery. These para-
meters were significantly different between the two groups
(»<0.001). The morphine requirement in the patients of
Fen-Dex group was significantly reduced compared to the
fentanyl group (Fen group) (p=0.001). The first request for
analgesic agent during the treatment at PACU was also
significantly (P=0.001) reduced. The VAS value was also
significantly (P=0.001) reduced in Fen-Dex group com-
pared to the Fen group. On the other hand, the hemody-
namic measurements were satisfactory and normal,
showing no significant differences between the two groups
(MAP /p=0.339] and HR /p=0.767]) (Figure 1, Table 2).
Patients in the Fen-Dex group experienced fewer episodes
of nausea and vomiting than the patients of Fen group
(Table 3). None of the patients were excluded from the
study due to any complications.

Discussion
Worldwide, literature on clinical pharmacist interventions
in the “operating room” is still limited. This research
applied a pharmaceutical care intervention to lumbar for-
aminotomy surgery. Earlier studies have suggested more
pharmacist intervention during surgery in conjunction with
anesthesiologists.'® Newer studies have applied clinical
pharmacy intervention program in the operating room."*
Feld et al'” have studied various alternative methods
for analgesia in bariatric surgery. The results indicate that
dexmedetomidine provided better hemodynamic stability
preoperatively and postoperative analgesia, which accord-
ingly reduces the use of morphine or morphine derivatives
postoperatively in comparison to fentanyl. As compared to
Feld et al,'” we had the same results concerning hemody-
namic stability and postoperative analgesics consumption.

Variable

Fen group (n=20)

Fen-Dex group (n=20)

Gender: male (female)
Age (years)?

Body mass (kg)°

Heart rate (beats/min)?®
MAP (mmHg)*

[ 9)

71.0%2.6

51 [50-52.3] (49-53)

70.5 [69-74.3] (67-75)
88.5 [77.0-90.3] (71-92)

10 (10)
50 [49-53.3] (48-55)
69.0£2.6

72 [69-75] (67-75)
89 [80-90] (70-90)

Notes: *Median [interquartile] (range). ®Mean % SD.

Abbreviations: MAP, mean arterial blood pressure; Fen group, fentanyl group; Fen-Dex group, fentanyl-dexmedetomidine group.
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Figure | Effect of treatment (Fen [control] and Fen-Dex [test]) on: (A) visual analog scale (VAS) score (p=0.001), (B) morphine requirement (p=0.001), (C) time to first
request for analgesia (minutes) (p=0.001), (D), mean arterial blood pressure (MAP) (p=0.339) and (E), heart rate (HR) (p=0.767).
Abbreviations: Fen group, fentanyl group; Fen-Dex group, fentanyl-dexmedetomidine group.

Table 2 Time to first request for analgesia in PACU, the cumulative requested doses of morphine, VAS score, HR, and MAP*

Parameter

Fen group (n=20)

Fen-Dex group (n=20)

p-value

Time to first request for dose of analgesia in PACU (minutes)
Morphine dose (mg, 24 hours)

VAS score (24 hours)

HR (beats/min)

MAP (mmHg)

17.1 [15.3-18.1] (14.3-19.1)
60.1 [59.1-61.0] (58.1-62.2)
5 [5-5] (4-8)

68 [67-70] (63-71)

77.5 [77-80] (76-81)

23.7 [22.9-24.8] (21.3-25.7)
45.1 [43.7-46.9] (42.3-48.1)
3.5 [3-4] (3-5)

67.5 [65-70] (64-75)

80 [79.3-80] (75-81)

0.001, S
0.001, S
0.001, S
0.767, NS
0.339, NS

Note: *Data are expressed as the median [interquartile] (range).

Abbreviations: PACU, post-anesthesia care unit; VAS, visual analog scale; HR, heart rate; MAP, mean arterial blood pressure; Fen group, fentanyl group; Fen-Dex group,

fentanyl-dexmedetomidine group; S/NS, significant/non-significant.

Hemodynamic and recovery profile of patients treated  hemodynamic control was observed with dexmedetomi-

with dexmedetomidine and fentanyl in intracranial supra-
tentorial surgeries were studied by Tripathi et al.'® Better

dine in comparison to fentanyl. A recent study was carried
out by Goyal et al,' which has confirmed that
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Table 3 Nausea and vomiting over the first 24-hour postopera-

tive period
Nausea and Fen group Fen-Dex p-value®
vomiting status | (n=20)(n=20) | group (n=20)
No 6 I5 0.0044
Yes 14 5

Note: *Significantly reduced nausea and vomiting in Fen-Dex group vs Fen group.
Abbreviations: Fen group, fentanyl group; Fen-Dex group, fentanyl-dexmedeto-
midine group.

dexmedetomidine can be used as suitable alternative to
fentanyl in breast cancer surgeries due to better hemody-
namic stability, anesthetic sparing effects, and better
recovery profile. Lehnen et al*® and Cepeda et al*' have
mentioned that nausea and vomiting are the most common
adverse effects of opioids during surgeries. Previous stu-
dies tested the effects of ketamine on the consumption of
morphine and associated side effects like nausea and
vomiting in after tonsillectomy. Their results showed a
significant reduction in total morphine consumption and
its side effects.” On the other hand, opioid consumption
was reduced during intraoperative period and in the PACU
when dexmedetomidine was used for different surgeries.*
In the current study, dexmedetomidine in lumbar foraminot-
omy surgery at all levels, had the same effects on morphine
consumption and side effects.

Liang et al** indicated that dexmedetomidine showed
superiority to placebo, but not to all other anesthetic agents
in terms of post-anesthesia nausea and vomiting, and this
efficacy may be related to a reduced consumption of
intraoperative opioids. These observations were similar to
the current findings. Our study showed a significant reduc-
tion in the consumption of analgesic agents in the Fen-Dex
group compared to the Fen group postoperatively (Figure
1, Tables 2 and 3). Turgut et al*® have reported that
patients of Fen group required additional analgesia earlier
than Dex group. Dexmedetomidine can be used safely for
pain reduction, which may help to reduce intraoperative
opioid requirements, as it is evident from previous
studies.”

Conclusion

Adding dexmedetomidine to fentanyl in lumbar foraminot-
omy surgery at different levels, could be a supplementary
therapy to maintain hemodynamic level and ensure post-
operative analgesic control whilst reducing the consump-
tion of postoperative morphine, thereby minimizing
nausea and vomiting side effects.

Interventions of clinical pharmacists have an efficient
role in improving and recovering the total outcomes of
lumbar foraminotomy surgery.
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