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ABSTRACT

Objective: To compare motor and sensory blockade and hemodynamic effects of standard dose Bupivacaine versus low dose
Bupivacaine mixed with Dexmedetomidine for spinal anesthesia in elderly male patients undergoing genitourinary surgery.
Study Design: Prospective comparative study.

Place and Duration of Study: Anesthesia Department Combined Military Hospital, Lahore Pakistan, from Sep 2019 to Feb
2020.

Methodology: Hundred elderly male patients of American Society of Anesthesiology status-II undergoing surgery under
spinal anesthesia were divided in two Groups. Group B (Bupivacaine Group) was given 11.25mg Bupivacaine and Group BD
(Bupivacaine+Dexmedetomidine Group) received 7.5mg Bupivacaine and 5ug Dexmedetomidine intrathecally. Both Groups
were given equal volume of 2ml.

Results: Mean time for onset of sensory block for Group B and BD was 2.72+0.81 and 2.28+1.03 minutes respectively (p-
value=0.02). Mean time for onset of motor block for Group B and BD was 3.09+0.62 and 2.84+0.64 minutes respectively (p-
value=0.045). Mean duration of analgesia in Group B and BD was 171.87£10.19 and 187.60+18.42 minutes (p-value=0.01). Mean
heart rate in Group B and BD was 80.04+5.51 and 75.6846.11 beats/minutes (p-value=0.001). Mean arterial pressure’s mean in
Group B and BD was 62.78+78.13.49 and 87.96+10.15 (p-value=0.001).

Conclusion: Onset of sensory and motor block was significantly shorter; analgesic effect was longer when Dexmedetomidine
was combined with Bupivacaine for spinal anesthesia in comparison to Bupivacaine alone. Hemodynamic complications were
also less in combination approach.
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INTRODUCTION

Genitourinary surgery in elderly patients is fre-
quently performed under spinal anesthesia with bupi-
vacaine which provides ideal surgical conditions with
dense sensory block. Elderly patients are vulnerable to
complications when single shot spinal anesthesia with
standard doses of local anesthetics (LA) is given.! It is
attributed to age related changes and comorbidities.
Successful anesthetic technique demands early onset of
block with prolonged analgesia and minimal hemody-
namic changes and few drug related other adverse
effects.

Complications of spinal anesthesia due to bupi-
vacaine are primarily because of sympathetic blockade
and they include hypotension, bradycardia, nausea
vomiting and cardiac arrest in rare cases. Spinal
anesthesia offers many advantages.? over general
anesthesia in genitourinary surgeries in elderly people
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but it can have some serious complications.® For
minimizing the risks many adjuvants combined with
LA drugs have been tried to enhance the safety of
patients with various degrees of success. These include
but not limited to morphine,* Dexmedetomidine.*?
midazolam,® clonidine6 and fentanyl.® Dexmede-
tomidine has been introduced in anesthesia practice
recently in Pakistan. It has versatile perioperative
utility in addition to being as anesthesia adjunct drug.”

Dexmedetomidine binds to alpha-2 receptors
located in brainstem and spinal cord. Activation of
these receptors inhibits neuronal firing and potentiates
the effects of regional anesthesia. Due to these pro-
perties Dexmedetomidine can be an attractive choice as
adjuncts to local anesthetics. It has high affinity for
alpha-2 receptors. Its vagomimetic action results in
bradycardia and hypotension when an intravenous
bolus dose. Fortunately such complications are un-
likely when it is given intrathecally. Co-administration
of intravenous and inhalational anesthetics, sedatives
and opioids with intravenous Dexmedetomidine leads
to potentiation of their effects.
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Trans-urethral resection of prostate is the surgical
gold standard treatment for benign prostatic hyper-
plasia. Since this procedure is mostly performed on
elderly patients with multiple coexisting diseases, it is
associated with high morbidity and mortality.

Spinal anesthesia is usually anesthesia of choice
for these patients although there is no evidence of any
difference in outcome between general and spinal
anesthesia.® Spinal anesthesia however offers several
advantages. It is safer in patients with respiratory
disease.” It gives good post-operative analgesia and
reduces stress response to surgery. Spinal anesthesia
allows the anesthetist to monitor the conscious level of
the patient for detection of early signs of TURP
syndrome and delirium. However severe hypotension
and bradycardia can occur with standard dose of intra-
thecal Bupivacaine resulting in adverse outcome.
There have always been efforts to find an adjunct to
LA which can reduce complications because of sym-
pathetic blockade and yet providing ideal anesthetic
conditions for such surgeries. Dexmedetomidine has
promised such advantages in many international
studies.

Purpose of this study was to rationalize the
intrathecal use of Dexmedetomidine with low dose
Bupivacaine if trial suggests that it is equally effective
but carries lesser complications in comparison to
Bupivacaine alone.

METHODOLOGY

The prospective comparative study was carried
out after permission was taken from Ethical Review
Committee of CMH Lahore (ERB Ref No.
1325/2019/Trg/Adm) from September 2019 to
February 2020.

Inclusion Criteria: Patients of American Society of
Anesthesiology (ASA) status Il patients undergoing
genitourinary surgery were included.

Exclusion Criteria: Patients having contraindication to
spinal anesthesia and those unwilling to participate in
study were excluded from the study. Patients having
history of cardiac disease, hypertension or diabetes
mellitus were also excluded from the study.

Hundred elderly patients were recruited for this
study using non-probability con-secutive sampling
technique. The sample size cal-culation was done a
priori (a=0.05 and 3=0.90) using statistical software G
Power 3.1. Patients were divided in equal Groups of B
and BD. Draw method was followed to randomly
assign the Group to patients. Group B patients

received Bupivacaine only while Group BD patients
received  Bupivacaine and  Dexmedetomidine
combination. Dexmedetomidine 100 pg was diluted in
20 ml normal saline to get a dilution of 5ug/1 ml. After
intravenous cannulation and appli-cation of
standardized monitoring, 300ml of ringers lactate was
infused to all patients. Spinal anesthesia was initiated
in sitting position at L3-L4 or L4-L5 level with 25
gauge quincke needle in both Groups after successful
subarachnoid puncture. Both Groups were given equal
volume of 2ml intrathecally. Group B patients were
administered 11.25mg Bupivacaine (1.5 ml 0.75%
Bupivacaine + 0.5ml normal saline) intrathe-cally and
Group BD received 7.5mg Bupivacaine mixed with 5pg
of Dexmedetomidine (1ml of 0.75% Bupivacaine + 1ml
of normal saline containing 5ug of Dexmedetomidine).
Anesthesiologists, nursing staff and record keepers
were blinded to avoid the bias. Base line values of
heart rate (HR), mean arterial pressure (MAP) were
recorded. Level, onset, peak and duration of sensory
block & analgesia were assessed with blunt tip needle.
Onset and extent of motor blockade was recorded
using Modified Bromage scale as described in Table-I.

Table-I: Modified Bromage Scale

Score Criteria
0 Able to move hip, knee and ankle
1 Unable to move hip but able to move knee and ankle
2 Unable to move hip and knee but able to ankle
3 Unable to move hip, knee and ankle

Sensory block was checked every 02 minutes until
the peak sensory level was achieved. Surgery was
allowed when up to T10 level was achieved. Reg-
ressionfrom the peak sensory level was noted after
every 10 minutes for effectiveness and duration of
analgesia.

Hemodynamics parameters of patients of both
Groups were assessed with HR and MAP. HR and
MAP were recorded for each patient preoperatively.
Same were recorded every 5 minutes for 15 minutes
and then every 15 minutes intra-operatively. Hemody-
namic alterations and other complications were also
noted in both Groups. Bradycardia was labeled when
HR was less than 45/minute. Bradycardia was treated
with 0.5 mg Atropine. Hypotension was labeled when
MAP decreased by 20% of baseline. Hypotension was
treated with 5mg Ephedrine. The Student t-test was
used to analyze age, BMI and duration of surgery.
Visual analogue scale was used to assess analgesia.
Statistical analysis was done with SPSS version 24. p-
value <0.05 was considered significant.
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RESULTS

In this study the age range of the patients was
from 65 to 83 years with mean age of 72.26+5.36. Mean
age of patients in Group B was 72.80+ 5.36 years while
in Group BD it was 71.72+ 5.37 years with p-value of
0.317. Mean BMI was 22.45+1.65 Kg in Group B and
23.01+1.35 Kg in Group BD with p-value of 0.067.

Mean of duration of surgery in Group B was
49.16£12.65 while in Group BD it was 50.82+10.96 with
p-value of 0.485. Onset and peak for sensory block was
significantly rapid in Group BD with p-values of 0.02
and 0.019 respectively. Duration of analgesia was also
significantly longer in Group B as compared to the
Group BD with a p-value of 0.001. Detailed
comparison is shown in Table-IL

Table-II. Comparison Between two Groups for time of Onset of
Sensory block, Peak Sensory Level & Duration of Analgesia
(n=100)

Group Mean+SD p-

value
Time of onset of sensory B 2.7240.81 0.02
block(Minutes) BD 2.28+1.03 )
Peak level B 6.32+¢1.33 0.019
achieved(Minutes) BD 5.78+0.88 )
Duration of B 171.87+¢10.19 0.001
analgesia(Minutes) BD 187.60+18.42 )

Group B=Bupivacaine Group, Group BD=

Bupivacaine + Dexmedetomidine Group, Onset and
peak of motor block was significantly rapid in Group
BD with p-values of 0.045 and 0.015 respectively.
Detailed comparison is shown in Table-III.

Table-III: Comparison of motor block in both Groups (n=100)

Group MeantSD -
value
Freely move legs and feet B 3.09£0.62 0.045
(Minutes) BD 2.84+0.64 )
Just able to flex knees & B 4.90+1.35 0.004
freely move feet (Minutes) BD 4.2240.93 )
Unable to flex knees but can B 6.06+1.23 0.02
move feet (Minutes) BD 5.32+1.02 )
Unable to flex knees & feet B 8.07+1.14 0.015
(Minutes) BD 7.30+1.86 )
Group B=Bupivacaine Group, Group BD=

Bupivacainet+Dexmedetomidine Group, HR and MAP
remained significantly stable in BD Group as com-
pared to Group B.Comparison of hemodynamic
parameters of both Groups are shown in Table-1V.

Group B=Bupivacaine Group, Group BD=
Bupivacaine+Dexmedetomidine Group, Comparison
of number of cases of hypotension, bradycardia and
cardiac arrest is shown in Table-V.

Table-IV: Comparison of Hemodynamic Parameters of Both
Groups (n=100)

Group MeantSD p-value
Average heart rate B 80.04+5.51
during . BD seseer1 | OO0
procedure/min
Average mean arterial B 62.78+13.49
pressure during 0.001
procedure BD 87.96+10.15

Table-V: Comparison of Complications in Both Groups
(n=100)

Group B Group BD p-
n=50 % n=50 % value
Hypotension 9 18% 2 4% 0.025
Bradycardia 3 3% 4 8% 0.69
Cardiac arrest 0 - 0 - -
Group B=Bupivacaine Group, Group BD=

Bupivacaine+Dexmedetomidine Group.
DISCUSSION

Neuraxial anesthesia is a popular and most
commonly used anesthesia technique for elderly
patients undergoing genitourinary surgery. Despite
being widely used, its perioperative complications can
have serious unwanted outcomes. Several researches
in recent past have shifted the focus from conventional
approach of spinal anesthesia to the concept of low
dose Bupivacaine with various adjuncts. Opioids have
been most commonly used as adjuncts to spinal
anesthetics with consistent results of better
hemodynamic stability.’0 Various other drugs have
been tried other than opioids. Dexmedetomidine is one
of the most recent drug in this regard with promising
results and even fewer complications. Unfortunately
there is limited number of studies on the subject.

Dexmedetomidine being a very highly lipophilic
drug rapidly diffuses in cerebrospinal fluid and
attaches to alpha-2 receptors. This provides effective
and superior analgesia and may prolong duration of
analgesia.ll Intrathecal opioids can have delayed
respiratory depression and pruritus which is unlikely
with Dexmedetomidine as LA adjunct.!?

In our study, onset of sensory and motor bloc-
kade was significantly shorter when Dexmedetomidine
was combined with Bupivacaine for spinal anesthesia.
Duration of analgesia and motor blockade was also
extended in BD Group so there was lesser requirement
of post-operative analgesics. Mean arterial pressure
MAP and HR were toward the lower side in B Group
whereas BD Group has shown betterhemodynamic
stability. Seven patients had symptomatic bradycardia,
3 belonged to Group B was whereas 4 were from the
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Group BD. Eleven patients had hypotension,® belon-
ging to Bupivacaine Group whereas two were from the
BD Group, expressing clear advantage in mixed
Group. None of the patients in either Group had
delayed respiratory depression or any other major
complication.

In a systemic review and meta-analytic study, re-
searchers independently searched PUBMED, EMBASE
and other search engines for randomized controlled
trials comparing the effects of Dexmedetomidine and
fentanyl as adjuvants to LA for intrathecal use (total of
639 patients from 9 studies). It was observed that
Dexmedetomidine as LA adjuvant in spinal anesthesia
was more effective than fentanyl. Dexmedetomidine
prolonged the duration of spinal anesthesia, improved
perioperative analgesia, reduced the incidence of
pruritus and did not increase the incidence of
bradycardia and hypotension.!3

Kanazi et al. in a prospective randomized double
blind study on 60 patients undergoing TURP surgery
used clonidine or Dexmedetomidine as an intrathecal
adjunct to Bupivacaine. In their study, time of onset to
reach peak sensory and motor blockade and sensory
and motor regression times were recorded. Shorter
onset of motor and sensory block with favorable
hemodynamic stability was observed when dexme-
detomidine and clonidine were used as an adjunct to
LA as compared to LA only.™

EL-Hennaway et al. carried a randomized clinical
trial on 60 children in a comparative prospective study.
In this study, Dexmedetomidine was used as an
adjunct to Bupivacaine for caudal block. They con-
cluded that addition of Dexmedetomidine to LA
significantly enhanced analgesia in children under
going lower abdominal surgery without any increase
in incidence of complications.!®

Xia et al. conducted a prospective double blind
randomized study on 70 patients undergoing caesarian
deliveries. They observed that the effect of intrathecal
Dexmedetomidine reduces the dose requirement of
hyperbaric Bupivacaine and effective anesthetic con-
ditions can be achieved with lesser dose.®

Liu et al. did a systematic review and meta-
analysis on effects of 5ug of Dexmedetomidine in
combination with intrathecal Bupivacaine versus
placebo. In their analysis, they observed that in-
trathecal Dexmedetomidine significantly hastened the
onset and prolonged both sensory and motor
blockade.?”

Sushruth et al. conducted a study which con-
cluded that onset of sensory and motor block was early
and duration of sensory and motor blockade pro-
longed when Dexmedetomidine added to Bupivacaine
for spinal anesthesia.’® Same was observed in our

study.

In a study conducted by Kurhekar et al. showed
Intrathecal Dexmedetomidine prolonged the motor
and sensory blockade without any undesirable side
effects but intraoperative hypotension was more
frequent.??

Dexmedetomidine has synergistic effects for
anesthesia, sedative and analgesic. Its perioperative
and intensive care use has created lot of interest in
local practice. Judicious use of this drug can improve
the safety standards of anesthesia. This study has its
limitation as only ASA-II patients were included in this
study. Hence the results of this study cannot be
generalized for ASA-IIl and ASA-IV patients. Further
research and experience for the safe use of
Dexmedetomidine is required to establish its role in
anesthesia.

CONCLUSION

Onset of sensory and motor blockade is significantly
shorter in patients who were given Dexmedetomidine
combined with low dose Bupivacaine as spinal anesthesia
compared to standard intrathecal dose of Bupivacaine.
Duration of analgesia was longer combination Group
compared to isolated use of Bupivacaine. There were no
hemodynamic or other major complications in patients
receiving Dexmedetomidine as an adjunct drug hence
rationalizing this combination for future practice.
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