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Comparison of two dosing schedules of intravenous
dexmedetomidine in elderly patients during spinal anesthesia
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Department of Anesthesiology and Pain Medicine, Chungbuk National University College of Medicine, Cheongju, Korea

Background: As the number of elder patients grows, spinal anesthesia for such patients are increasing significantly. Any
effort is needed to use the least anesthetic drug for maintaining the anesthesia while avoiding hazards of cardio-pulmo-
nary complications.

Methods: American Society of Anesthesiologists physical status classification I and II, Forty five elderly patients (= 60
years) who received transurethral resection of the prostate or transurethral resection of the bladder tumor were allocated
randomly into three treatment groups. The DMT 0.5 group was designed as with dexmedetomidine 0.5 pg/kg while the
DMT 1.0 group has a 1 pg/kg intravenous injection over 10 min before anesthetic induction. The Control group was de-
signed to get a normal saline. Each group was compared regarding the maximum sensory block level, extension of anes-
thesia, degree of motor block, level of sedation, VAS score and complications.

Results: There were no significant differences among the 3 treatment groups regarding the maximum level of sensory
block and motor block. However, the duration of sensory block was significantly longer in DMT 1.0 group than in the
control group (P = 0.045). Both DMT 1.0 group (median = 3, range = 2-6) and DMT 0.5 group (median = 3, range =
1-6) showed a mean value of 3-4 Ramsay sedation score, which resulted in more excessive sedation and significantly
greater incidence of bradycardia compared to the control group. No complications such as hypotension, nausea, tremor,
and hypoxia were found during this investigation.

Conclusions: In elder patients, the DMT 1.0 group is effective in duration of sensory block and is superior in the aspect
of prolonged duration of sensory block compared to the DMT 0.5 group. (Korean ] Anesthesiol 2014; 66: 371-376)
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Dexmedetomidine in elderly patients

Introduction

When implementing a spinal anesthesia, a rapid change of
blood pressure might occur. This could cause serious issues for
elderly patients with a possible concomitant cardiovascular dis-
ease [1]. Therefore, before implementing spinal anesthesia, we
can prevent a sudden hypotension according to the expansion
of spinal anesthesia range due to injecting a sufficient amount of
fluid and inotropics such as Ephedrine or Phenylephrine. How-
ever, there are also many elderly patients who have a medical
history of hypertension, diabetes or transient ischemic accident.
As a result, if such patients are anesthesized with more than T4
dermatome, they are more vulnerable to cardiovascular changes
and their health status could be more likely irreversibly damaged
by it.

As the population of elderly people increases, the number
of elderly patients who get a surgery with spinal anesthesia is
increasing accordingly. Examples for such surgeries which need
spinal anesthesia are transurethral resection of the prostate or
transurethral resection of the bladder tumor, hip fracture sur-
geries or total knee replacement arthroplasty. Therefore, it is
important to implement spinal anesthesia with the use of a small
amount of anesthetic medicine. In this way, we can get proper
anesthesia level and reduce the effect on the cardiovascular
system. However, a small amount of anesthetic medicine could
lead to a shorter maintenance time as it is necessary for surger-
ies. Due to an unexpected prolonged surgery patients could feel
pain on the operation region, and an unwanted general anesthe-
sia could be necessary during this surgery.

Ebert et al. [2] demonstrated the time to sensory regressions
of two dermatomes after ropivacaine spinal anesthesia increased
in patients where dexmedetomidine was used (249 + 56 min)
compared to the control group (195 + 53 min). Also, Hong et al.
[3] found out dexmedetomidine can certainly increase the anes-
thesia time. It was detected during an investigation with elderly
patients who got small amounts (6 mg) of Bupivacaine injected.
Likely dexmedetomidine can prolong a spinal anesthesia and
could so a larger dose of local anesthetics. As an additional
benefit there is no risk of paradoxical excitation related to Mid-
azolam.

In our research, spinal anesthesia was implemented to patients
who got a transurethral resection of the prostate or a transure-
thral resection of the bladder tumor by using 6 mg of bupivacaine
similar to the research of Hong. We built 3 treatment groups with
the aim to find the proper dosage which could lead to a sedation
of elderly patients with less side effects and an increased anesthe-
sia effect. The control group was designed with a normal saline
injection. The second group was designed to inject 0.5 pg/kg dex-
medetomidine, and the third group was designed to inject 1 pg/kg
dexmedetomidine.
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Materials and Methods

We randomly selected 45 male patients with an age 60 years
or older who underwent a transurethral resection of the pros-
tate or transurethral resection of the bladder tumor. In general,
a surgery took no longer than two hours. These patients there
surgery in our hospital and their physical status was measured
according to the American Society of Anesthesiologists (ASA)
I, II. For this investigation we got a hospital ethics committee
authorization. An informed consent form of patients was given
beforehand.

Out of the patients who were planned to get an urology sur-
gery in our hospital, following patients were excluded from the
subject of investigation: patients with a ASA physical status 3 or
higher, patients with coagulopathy or bleeding diathesis, with
increased intracranial pressure, with sepsis, with hypersensitiv-
ity reaction to local anesthetics, with a psychologically unstable
status with preexisting neurological deficits and with intake of
narcotic analgesics or sedatives.

Forty-five patients were randomly divided into 3 groups.
The control group was designed with 20 ml normal saline as
injection. The second and the third group were designed with a
fluid injection for 10 minutes. This fluid was a mixture of dex-
medetomidine (Precedex, Hospira Inc., Lake Forest, IL, USA)
200 ug/2 ml and 18 ml normal saline. The second group (DMT
0.5 Group), patients got a fluid injection with 0.5 pg/kg and the
third group (DMT 1.0 group) patients got an injection with
1 pg/kg. Initial patients got 500 ml lactated Ringer’s solution
starting with the entrance in the operating room until the time
before spinal anesthesia was implemented without any other
premedication. After the operating room entrance, electoro-
cardiography, noninvasive blood pressure, pulse oximetry and
basal vital sign were measured. Thereafter dexmedetomidine or
normal saline were injected for 10 minutes. Five minutes after
the injection, spinal anesthesia was implemented at the level of
L3-L4. After confirming the effusion of the cerebrospinal fluid
by puncturing with 25 gauge Quinck needle bupivacaine 6 mg
were injected.

We confirmed disappearance of cold feeling by using alcohol
sponge and pinprick sensation by using a needle. We recorded
each of the degree of maximum sensory blockade. Also, by us-
ing Modified Bromage scale (Bromage 0: no paralysis, Bromage
1: unable to raise extended leg, Bromage 2: unable to flex knee,
Bromage 3: unable to flex ankle), we confirmed the extent of mo-
tor blockade. During surgery performance we measured every
10 minutes and recorded the recovery time of sensory block to
two dermatome regression from the maximum level and mo-
tor blockade recovered to bromage 1. No maintenance dose of
dexmedetomidine was added and the experiment was continued
by using a double blind study design. It means the observer of
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patients couldn’t recognize them. The Ramsay sedation score was
measured (1 = anxious and agitated, 2 = cooperative and tran-
quil, 3 = drowsy but responsive to verbal command, 4 = asleep
but brisk responsive to a glabellar tap, 5 = asleep with a sluggish
response to tactile stimulation, 6 = asleep and no response) in
the operating room and recovery room on a 10 minute basis and
observed the aspects of change during different time periods.
We defined excessive sedation with a Ramsay sedation score 5/6.
In the it happened, we confirmed the spontaneous breathing of
patient. It was done carefully so that airway could be gained im-
mediately if a hypoxia (oxygen saturation < 90%) occured.

We recorded complications caused by spinal anesthesia and
dexmedetomidine such as bradycardia, hypotension, nausea,
vomiting, shivering and hypoxia. We injected 0.5 mg of atropine
intravenously if a bradycardia (heart rate < 50 /min) occured and
injected 5 mg of ephedrine intravenously if a hypotension (systolic
blood pressure < 90 mmHg, or average arterial blood pressure
lower than 20% of standard) occured. After surgery, we watched
patients in the recovery room until sensory blockade dropped to
T12. We confirmed the patients degree of pain by using a visual
analogue scale 1, 4, 12 and 24 hours postoperative. We also re-
corded the first time that the patients asked for the analgesia and
the number of those requests over 24 hours.

Before this research a pilot study on with 10 patients for each
of 3 groups was conducted. We used the average time in which
the sensory block dropped to two dermatome (control group: 99
min, DMT 0.5 Group: 111 min, DMT 1.0 group: 130 min) for
the calculation of patient numbers. We set alpha value as 0.05,
beta value as 0.2. As a result we needed 45 samples in total (G-
power 3.0.10). We used SPSS 13.0 (SPSS Inc., Chicago, IL, USA),
and every measured value was marked as average + standard
deviation. For the comparison of age, weight, height, hemody-
namic value, sensory and motor blockade of the three groups,
we used an one-way analysis of variance, ANOVA. For the non-
parametric variables of those three groups we used the Kruskal-
Wallis test. For side-effects during the operation and the use of
inotropics the analysis was done with the chi-square test. We
decided P < 0.05 as statistically significant.

Results

There were no significant differences in age, height and weight
among the three groups (Table 1). We implemented spinal an-
esthesia in all patients. However, one patient from the control
group, and 2 patients from the DMT 0.5 Group were excluded.
This was due to we tried again the anesthesia or switched to gen-
eral anesthesia because the anesthetic level was insufficient.

In both methods, the disappearance of cold and pinprick, the
extent of maximum sensory blockade showed no significant dif-
ferences among the groups. We found the disappearance of cold
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due to the anesthetic effect (time for sensory regression of two
dermatomes) was 20 minutes (P = 0.045) longer in the DMT
1.0 group then in the control group. Even without statistical
meaning the pinprick test showed also a longer anesthetic effect
for about 16 minutes in the DMT 1.0 group then in the control
group. The time it took for the motor blockade to recover was
similar for all groups, and the time patients stayed in the recov-
ery room showed also no statistical difference (Table 2). Almost
all patients showed a 0-1 degree of pain using the Visual Ana-
logue Scale (VAS) 1 ,4, 12, 24 hours postoperative, which means
there was almost no pain. Therefore, the time that patients asked
for the analgesia and the number of their requests for 24 hours
was similar among the groups. This means barely no patient did
complain pain. In a small number of cases patients asked for an-
algesia because they felt back pain or something uncomfortable
on their foley catheter. However it did not affect the stats. There
was no patient who showed excessive sedation in the control
group. To show excessive sedation means that patients respond
slowly to the tactile stimulation (Ramsay sedation score = 5), or
a patients can't respond to the stimulus (Ramsay sedation score
=6). In the DMT 0.5 Group, 5 patients had score 5 and 1 patient
had score 6. In the DMT 1.0 group, 5 patients had score 7 and

Table 1. Demographic Data

Control group DMT 0.5 DMT 1.0
(n=14) (n=13) (n=15)
Age (yr) 739+7.3 71.9+£8.0 76.1+7.0
Height (cm) 162.6 +5.5 163.4 + 6.4 163.6 +8.2
Weight (kg) 64.9 £10.0 64.1+7.0 62.2+154
ASA 1/2 3/11 4/9 4/11

Values are number of patients or mean + standard deviation. Control
group: control, DMT 0.5: dexmedetomidine 0.5 pg/kg, DMT 1.0:
dexmedetomidine 1.0 pg/kg. There were no significant difference
among the groups. ASA: American Society of Anesthesiologists physical
status classification.

Table 2. Characteristics of Spinal Block and PACU Time

Control group DMT 0.5 DMT 1.0
(n=14) (n=13) (n=15)
Maximum block level
Cold T7.9+22 T74+19 T67+1.7
Pinprick T9.4+1.7 T8.6 +2.1 T84+ 15
Time to two-segment
regression (min)
Cold 94.3 £28.3 97.3+21.8 114.7 £28.3*
Pinprick 82.0+21.1 90.4+229 98.0+28.8
Time to motor regression ~ 79.6 £31.6 942 +£51.0 80.3+38.7
(min)
PACU stay (min) 454+199  37.7+£247 423+17.1

Values are mean + standard deviation. Control group: control, DMT 0.5:
dexmedetomidine 0.5 pg/kg, DMT 1.0: dexmedetomidine 1.0 ug/kg. *P
< 0.05 compared to control group. PACU: postanesthesia care unit.
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Fig. 1. Ramsay sedation score. In DMT 1.0 group, 1 ug/kg of Dexmede-

tomidine was administered. In DMT 0.5 group, 0.5 pg/kg of Dexmede-
tomidine was administered.

2 patients had score 6, which was significantly more than in
the control group. In both DMT groups, sedation score was the
deepest around the 20-minute period and it decreased thereafter
(Fig. 1).

Vital sign were measured from the moment normal saline
or dexmedetomidine were injected to the moment when the
surgery was finished. The lowest heart rate was significantly dif-
ferent between the control group and the other groups. In the
control group it was 61.3 + 11.7 beats per minute whereas in the
DMT 0.5 Group it was 53.6 + 8.0 beats per minute (P = 0.025)
In the DMT 1.0 group it was 52.9 + 5.7 beats per minute
(P = 0.019). The lowest heart rate was significantly lower in the
both DMT groups. There was no significant difference among
the groups considering the lowest hemodynamic values during
the operation (Table 3). In DMT 0.5 Group and DMT 1.0 group
the number of patients who suffered bradycardia (heart rate
< 50 /min) was significantly larger than in the control group, but
there was no difference between the two DMT groups (Table 4).
No side effects such as hypotension, nausea, vomiting, shivering
and hypoxia occurred.

Discussion

If we inject a,-adrenergic receptor agonists such as Clonidine
and dexmedetomidine with local anesthetic intrathecal, it can
strengthen the effect of the local anesthetic. So it reduces the
amount of local anesthetic which were needed and can extend
the time of sensory blockade and motor blockade. There are sev-
eral researches regarding this [4-6]. Through these, usefulness
and stability of dexmedetomidine are confirmed [7]. Dexme-
detomidine is a a,-adrenergic receptor agonist which is 8 times
more selective than Clonidine [8]. Dexmedetomidine gives
direct anesthetic effect by affecting brain and spinal neural tube.
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Table 3. Intraoperative Data

Control group  DMT 0.5 DMT 1.0
(n=14) (n=13) (n=15)
Lowest HR (mmHg) 61.3+11.7 53.6 £8.0% 529 +57%*
Lowest SBP (mmHg) 1309+19.2 120.5+16.1 1229+19.7
Lowest MBP (mmHg) 98.0+11.9 920+132 935+134
Lowest DBP (mmHg) 72.1 £10.8 70.2+11.0 735118
Duration of surgery (min) ~ 40.7£27.0  50.8+32.8 59.7+20.3
Excessive sedation (5/6) (0/0) (5/1) (712)

Values are mean =+ standard deviation. Control group: control, DMT 0.5:
dexmedetomidine 0.5 pg/kg, DMT 1.0: dexmedetomidine 1.0 pg/kg.
*P < 0.05 compared to control group. HR: heart rate, SBP: systolic blood
pressure, MBP: mean blood pressure, DBP: diastolic blood pressure.

Table 4. Adverse Effects

Control group DMT 0.5 DMT 1.0
(n=14) (n=13) (n=15)
Bradycardia (n) 1 4% 5%
Hypotension (n) 0 0 0
Nasea (n) 0 0 0
Vomiting (n) 0 0 0
Shivering (n) 0 0 0
Desaturation (n) 0 0 0

Values are number of patients. Control group: control, DMT 0.5:
dexmedetomidine 0.5 pg/kg, DMT 1.0: dexmedetomidine 1.0 pg/kg.
*P < 0.05 compared to control group.

It also acts as a vasoconstrictor [9]. Many researches proved in-
travenous dexmedetomidine decreases the amount of inhalation
anesthetics and narcotic analgesics which are needed during
general anesthesia [10]. It also interacts with local anesthetics,
decreases the needed amount and increases the effect. Also it is
known with implementing a spinal anesthesia besides epidural
anesthesia and local anesthesia intravenous dexmedetomidine
increases the sensory blockade of anesthesia, it extends the ef-
fect of bupivacaine. Also the analgesia request time for patients
for the first time after the surgery will be delayed [11]. There are
also many researches regarding this.

In their research Hong et al. [3] implemented spinal anes-
thesia by using 6 mg of bupivacaine on 51 elderly patients. They
observed a control group where patients got normal saline injec-
tion and another group where 1 pg/kg dexmedetomidine were
injected. The extent of maximum sensory anesthesia and motor
blockade had no difference. The time it took for the extent of
anesthesia to drop down to two dermatome was prolonged in
the group injected with dexmedetomidine in both cases of cold
and pinprick sensation. The lasting time of motor blockade had
a significant difference. In our study we want to see if we can get
similar effects with fewer side effects by using smaller dosages.
Therefore, in this research, we made two experimental groups
(0.5 ug/kg, 1 pg/kg) and a placebo control group with elderly
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male patients and tried to find out the extent of anesthesia. We
wanted to find out the proper dosage which could increase the
effect of anesthesia and sedation with less side effects through
this prospective research.

The heart rate of patients in both DMT groups dropped 8-9
beats per minute compared to that of the control group. The
number of times we used atropine because bradycardia occurred
was 1 in the control group, whereas 4 in the DMT 0.5 Group
and 5 in the DMT 1.0 group. We expected bradycardia will oc-
cur more in the DMT 1.0 group, but there was no statistical dif-
ference. For DMT 0.5 Group, it was 53.6 * 8.0 beats per minute,
and for the DMT 1.0 group 52.9 + 5.7 beats per minute. Also,
other hemodynamic values had no difference. So we can con-
clude the control group and the DMT groups have statistically
significant differences in terms of heart rate decline. However
between the two DMT groups there is no difference regarding
the heart rate and other hemodynamic values.

If we compare the control group with the DMT 0.5 Group in
both cases of cold and pinprick sensation no statistical differ-
ences in the extent of anesthesia and in the effect of anesthesia
extension were shown. However, compared with the control
group, the time for the sensory blockade to drop down to two
dermatome was 20 minutes longer for patients in the DMT 1.0
group. Also, without statistical difference, there was 17 minute
difference in the prolonged time of anesthesia between the two
DMT groups. The sensory blockade checked through the use of
pinprick sensation showed similar results. Therefore, it is true
that there was an effect of anesthesia extension in the DMT
1.0 group compared to the control group, but compared to the
DMT 0.5 Group there are no statistical differences in the he-
modynamic change such as bradycardia. The DMT 0.5 Group
showed no meaningful differences in the effect of anesthesia ex-
tension compared with the control group. We need to reconsider
that the dosage of the DMT 0.5 Group has no worth in the use
for elderly patients because it showed similar frequencies of bra-
dycardia compared to the DMT 1.0 group. Previous researches
done by Kaya et al. [11] also showed the recovery time for motor
blockades has no statistical meaning among the control group to
the DMT groups.

References

Park et al.

If we use midazolam for sedation, some patients can show
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prolonged duration of sensory block compared to the DMT 0.5
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and extension of spinal anesthesia.
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