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Abstract

Background: Studies have demonstrated the efficacy of Traneseabdomen plane (TAP) block as a component ofimmudial postoperative
analgesia after cesarean section. The aim of #mept study was to compare the efficacy of comiwinaif dexmedetomidine and ropivacaine
to ropivacaine alone for Transversus abdominis@I@AP) block as post-operative analgesic afterelosegment cesarean section (LSCS).
Subjects and Methods: A randomized double blind, prospective study wasdomted on 100 ASA grade | and Il pregnant patients
undergoing LSCS under spinal anesthesia. They meidomly divided into two groups, group | (n=50¢eved 20 ml of ropivacaine 0.25%
and 2 ml of normal saline while group Il (n=50) eaed 0.5 mcg/kg dexmedetomidine dissolved in 2ofnhormal saline and 20 ml of
ropivacaine 0.25% as bilateral TAP block at the ehsurgery. The total duration of effective anaigewvas recorded as primary outcome and
secondary outcomes were pain score, total requitenfeanalgesics in the first 24hrs postoperativaiyg side effectResults: The time for
first analgesic dose was longer in group | tharugrb (282.58 vs 192.2 min, p<0.05) and total dos&ramadol used in the first 24 hrs was
less among patients in group Il when compared witise in group | (72 vs. 98 mg, p<0.05). Pain wigsificantly reduced at all post-
operative points for the first 6 hrs in group lingeared with group | (p<0.05). Changes in systaliastolic and mean arterial pressure and
heart rate were statistically insignificant in baitoups. There was no statistically significanfetiénce in the incidence of side effects in both
groups.Conclusion: In conclusion, this study shows that addition otrdedetomidine to ropivacaine for TAP block aftesa@an section,
achieves better analgesia and provides longeridarat pain control post-operatively without anyjoreside-effects.
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] analgesid. In view of the foregoing we planned to carry out
Introduction a prospective, double-blind, randomized study veitn as

ini ; . i below.
Transversus abdominis plane (TAP) block is a region given below

analgesia technique that blocks abdominal wall @eur Aim of the study

afferents between T6 and L1 and thus can relieveato The primary aim of this study was to compare tHeaty of
pain associated with an abdominal incisibFhere is the combination of dexmedetomidine and ropivacaine
considerable potential for TAP block to comprise an ropivacaine alone in TAP block after C-section énnis of

effective component of a multimodal regimen fortdosver ~ duration of effective analgesia. Secondary aimduifes
segment cesarean section (LSCS) analgesia. TAP inpain score, total requirement of analgesics infifsé 24hrs
cesarean section has been given with local anésthéke postoperatively and side effects.

bupivacaine and ropivacaine with a limited duratioh

action.' Additives to local anesthetics like opioids, ketiagn Subjects and Methods

and o2 agonists like clonidine and dexmedetomidine have

been successfully used in peripheral nerve blocks feeld After approval from the scientific and ethical coittee of

blocks to increase the duration of postoperative our institution, written informed consent was obtal
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from100 adult patients; American  Society  of
Anesthesiologists physical status | and Il patieptsted for
elective caesarean section under spinal anaestiiSgia
were recruited.

Patients who refused to participate in the studth wnown
allergy to local anaesthetic agents, who receivey rson-
steroidal anti-inflammatory drugs or opioids 48 tsoprior
to surgery, failed block or patients with any cairidication
for spinal anaesthesia, unable to communicate theei
English or Hindi language or those who did not rate
spinal anaesthesia well and had to be convertegeteral
anaesthesia for cesarean section were excluded finem
study.

They were randomly assigned to one of the two ggarpup

I and Il. Randomization was performed using a capu
generated program to allocate patients to the twaups
using the method of random number. Group allocatias
concealed in serially numbered sealed, opaque epeglthat
were opened in the operating theatre just priortte
administration of spinal anaesthesia. Medicatiok2 nl)
were prepared by an anesthesiologist in a 50minggri
labeled as “study drug” who was not involved in gedy to
maintain blinding. The patient and the anesthegiplo
resident administering the TAP block and involveddata
collection were also blinded to group assignmetie €Tode
was broken after the completion of the study amdistical
analysis.

During the pre-operative anesthetic assessmentiéns,
visual analog scale (VAS) for pain assessment wpkimed
to the patients with number from 0 to 10 cm, witm8aning
no pain and 10 meaning the worst pain before acheiring
the block.

Patients were monitored by non-invasive blood pness
electrocardiogram (E.C.G), pulse oximetry and tenajpee.
Spinal anesthesia was administered in all patigntstting
position with 25gauge Quincke needle at the L3-hter
space and 2 ml of 0.5% bupivacaine (heavy) wasngafter
obtaining free flow of CSF.

Group | (n=50) patients received TAP block on eaide
with 20 ml of ropivacaine 0.25% and 2 ml of norrealine.,
Group Il (n=50)) received TAP block on each sidehwd2
ml of study medication, in which dexmedetomidine O.
mcg/kg was dissolved in 2 ml of normal saline addeal to
20 ml of ropivacaine 0.25%.

All patients of study groups | & Il received TAPdgk using
landmark technique as described by McDonnell &t Ehe
assessment of presence and intensity of pain (bothest
and on passive flexion of hip and knee), nausemjitiuag,
and sedation was done immediately after transféd?PAQCU
(0 hour) and at 1,4, 8, 16 and 24, hour after syrgehe
intensity of pain was assessed on VAS Score 000 no
pain, to 10 = worst pain). Level of sedation waseased as a
sedation score of 0-3, where 0 = awake and alertqdietly
awake, 2 = asleep but easily arousal, 3 = deep,slag
responding to painful stimulus. Patients were latiaio be
sedated if score was >2. Inj. Ondansetron 4 mgyetrously
was given if patients complained of persistent pausr
vomited.

After the surgery, all observations were made by an

independent observer who was unaware of groupatitot
The duration of effective postoperative analgedéined as

the time (in hours) from the giving of the TAP bko the
time to the first analgesic request in the postaipes period
was recorded. Intravenous tramadol was given asuees
analgesia for postoperative pain relief if painrecwas >3 or
when it was requested by the patients; total trahad
consumption in 24 hrs was recorded. The pain sqMaS)
with and without movement, sedation score and sfterts
were also noted at 1, 4, 8, 16 and 24 hours positipely.

Outcome

The primary outcome was the duration of postopezati
analgesia and the total requirement of analgesing (
Tramadol) in the first 24 hrs postoperatively. Setary
outcomes were, pain score variation and possible
dexmedetomidine side effects (dryness of mouthatsemd
hypotension, and bradycardia).

Demographic variables were analyzed using Fishexact
test, repeated measurements recorded by repeatslires
unpaired t test if normally distributed and nomioalordinal
variables by Chi-square test. Results were expiesse
standard methods i.e. as mean * standard deviafibi.
square test was applied for physical status. $tatis
analysis was performed by SPSS (version 20.0).I[tRewaas
considered significant if <0.05 and highly sigrdfint if
<0.001.

Results

A total of 100 patients who fulfilled the criteriavere
randomized for this study. Four patients were el@tl
because of a second surgical intervention in theediate
post-operative period. A total of 47 patients ioup | and 49
patients in Il group were included in the study.eTtwo
groups were not different in respect of demograpdmd
other operative characteristics except for duratibaurgery
as shown in table 1. The time to the first analgesguest
(Duration of analgesia) in the postoperative perigds
statistically higher in group Il as compared to wgol
(282.619.4 vs. 192.2+7.5 minf< 0.001) as shown in table
2 and figure 1. The cumulative tramadol consumptioring
first 24 hrs after surgery was significantly reddida the
study group Il in comparison to group | (72+26.59%+35.3
mg),P< 0.001) as shown in table 2 figure 2. Théeptd of
group | reported statistically significant higheziip scores in
first 8 hours after the surgery as compared to mriduas
assessed by Mean Visual Analog Score (VAS Groupd a
group Il p<0.05) as shown in table 3 and figure 3.

The patients of Group Il reported significantly néy
sedation score during first hour of the post-opeeaperiod
as compared to group | (1.68+0.57 vs. 1.12+0.520@81)
but after 1 hour, there was no difference in sedasicore of
the patients between the two groups as shown ile téb
figure 4. Postoperative nausea and vomiting (POMeje
more in the group Il but not statistically signéit, total 12
(24%) patients from both the groups complained afisea
and/vomiting and required ondansetron medicatioshasvn
in table 5. Two (4%) patients complained of headam
group | & one (2%) patient in group Il, hematomathe
transversusabdominis muscle was reported in 1 (2%) case
from group | and in 3 (6%) cases from group Il anduth
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dryness was reported in a single case from graup Il

Table 4: Sedation score in post-op period in botthe groups.

Post-op Group | Group Il p-value
- - — - period (Ropivacaine) | (Ropivacaine+
Tab_le 1: Demographic and clinical details of two gups Dexmedetomidine)
Variable Group | Group I
Ropivacaine Ropivacaine+ P-value
(Rop : (DexF:nedetomidine) Mean | SD Mean SD
1 hour 1.12 0.52 1.68 0.57 <0.001*
Mean | SD Mean SD
Age(Year) | 26.8 432 | 272 6.08 | 0.7053 4 hour 1.07 0.23 112 031 0.3620
Weight(Kg) | 53.7 381 | 542 424 | 05365 8 hour 0.99 0.14 1.04 0.21 0.1644
Height(cm) 153.2 5.23 154.8 6.16 0.1646 16 hour 0.94 0.11 0.98 0.13 0.0999
Duration of 41.8 471 43.7 4.82 0.0490* 24 hour 0.88 0.10 0.92 0.11 0.0600
surgery
(min)

* p<0.05 value is indicative of significant differenbetween the means of Group | and II.

*p<0.05 value is indicative of significant differembetween the means of Group I and II.

Table 5: Proportion of side effects observed in lib groups

Table 2: Time to first analgesic request (Duratiorof analgesia)
and 24 hr Tramadol consumption in both groups.

Variable Group | Group Il
(Ropivacaine) | (Ropivacaine+ p-value
Dexmedetomidine
Mean | SD Mean SD
Time to first 192.2 7.5 282.6 9.4 <0.001*
analgesic
request
[Tramadol]
(Duration of
analgesia)
(in min)
Total 97.0 35.3 72.0 26.5 <0.001*
Tramadol
consumption
(inmg) in 24
hours

*p<0.05 value is indicative of significant differesmbetween the means of Group | and II.

Table 3: Pain score (VAS) after the TAP block in bth the
groups.

Post-op Group | Group Il p-
period (Ropivacaine) | (Ropivacaine+ value
Dexmedetomidine)
Mean SD Mean SD

Immediate | O 0 0 0 -
post op.

1 hour 0 0 0 0 -

4 hour 2.30 1.22 1.62 1.15 0.005*
6 hour 2.60 1.17 1.90 1.07 0.002*
8 hour 3.10 1.61 2.10 153 0.002*
16 hour 3.40 1.67 3.12 152 0.383
24 hour 2.40 1.39 2.60 1.64 0.512

*p<0.05 value is indicative of significant differesmbetween the means of Group | and II.

Side effects| Group | Group I p-value

(Ropivacaine) | (Ropivacaine+

N=50 Dexmedetomidine)

N=50
PONV 5(10%) 7(16%) >0.05
Headache | 2(4%) 1(2%) >0.05
Dryness of | 1(2%)s 1(2%) >0.05
mouth
Hematoma | 1(2%) 3(6%) >0.05
*p<0.05 value is indicative of significant differembetween the means of Group | and II.

Discussion

In the present study, the prominent finding is dddition of
dexmedetomidine to ropivacaine for TAP block presd
prolonged post-operative analgesia and better paittrol
than ropivacaine alone. The duration of analgesis longer,
VAS was lower and the needs for rescue tramadoéslos
were lesser when dexmedetomidine was added to
ropivacaine. The explanation of the prolonged domabf
analgesic effect after TAP block may be relatedhi® fact
that transversus abdominis plane is relatively lyoor
vascularized, and therefore drug clearance mayldwe lsy
reduction of absorption in to the blood stre@m.

Ropivacaine with its efficacy, lower propensityr famotor
block and reduced potential for cardiac and cemeal/ous
system toxicity, appears to be an important optfon
regional anesthesia and management of postope zaivié
Recently, adjuvant medications were added to local
anaesthetics to prolong the effect of TAP blbtk.
Dexmedetomidine is a selective alpha &,) adrenergic
agonist with both analgesic and sedative propéefti€sudies
done by Kanazi GE et'#fl and Jain D et & have found that
the addition of dexmedetomidine to to local anastth in
central neuraxial blocks and in peripheral nenackédes in
human was a safe and effective way to potentiateetfect
and reduce the analgesic requirement . Carneyplf2have
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shown that the median time to first request for phare was
significantly longer in the TAP block group as cangd to
control group in patients undergoing total abdornina
hysterectomy (TAH). Marhofer D et’alhave reported that
the addition of dexmedetomidine to ropivacaine vamious
types of peripheral nerve blocks resulted in prgadion of
analgesic effect, same as we observed as the igarigt
mean VAS between the two groups was statisticalijli
significant in first 6 hours post-operatively. Alralbi WA
et al*in their study also reported visual analog scoresew
significantly lower in dexmedetomidine with bupieéoe
group in the first 8 h post-operatively when conaghawith
bupivacaine group postoperatively which was in egrent
with our findings. The inter-group VAS was comparaid

VAS Score

Imme diate Lhr 4hrs 6hrs 8hrs 16hrs 24 hrs

post-op
Post-op period

—— Ropivacaine +
Dexmedetomidine

——Ropivacaine

Figure 3 : Visual Analogue Score in post-op period

different time points after surgery, thus strengthg the
objective assessment of the quality of analgesia.
Dexmedetomidine is associated with side effectsh sas
sedation, bradycardia and hypotension at higheesidmit
none were noted in present study as maybe dueetdoti
dose of drug and its slow absorption from the TA&ck
Masuki et al suggested that dexmedetomidine induces
vasoconstriction through an action o@ adrenoceptors in
the human forearm possibly also causing vasocatistri
around the site of injection, delaying the absorptdf local
anesthetic and hence prolonging the effécthese major
sedative and antinociceptive effects of dexmedeloraiare
attributable to its stimulation of the adrenoceptors in the
locus coeruleus. The use of dexmedetomidine waxsed

with a decrease in heart rate and blood pressurepasted

in a study by Al-Ghanem et &f’
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Figure 1: Time to first request of Tramadol (Duration of
analgesia in min.)

Group 2
(Tap block with Ropivacaine + Dexmetomidine)

Groupl
(Tap block with Ropivacaine)

265
72
353
97

0 20 40 60 80 100

W SD of 24 hour Tramadol consumption ® Mean of 24 hour Tramadol consumption

Figure 2: 24 hour Tramadol consumption(in mg)
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Figure 4: Sedation Scores in post-op period

In the present study side-effects observed were VWON
headache and dryness of mouth. PONV was the most
prevalent i.e 10% and 14% in both the grqipowed by
headache 4% and 2%, there was no significant dififex
between all the observed side effects. This coeldibe to
the combination o, agonists with ropivacaine, even though
ropivacaine has been shown to be a better drugrinst of
cardiovascular and hemodynamic contfBIWe also did not
observe any hemodynamic side effects in our study.
Hematoma was observed as a side effect of TAP hiock
both groups. In our study TAP block was performed a
tactile blind procedure and as we did not use stnad to
visualize the anatomy, we could not ensure centcemé
correct placement of the block , it might be possthat a
portion of the block were placed incorrectly eithe
superficially or intraperitoneally®

Limitation of this study is, firstly lack of properssessment
of TAP block as it was given following the induatimf
spinal anaesthesia, but we depend upon the skills o
investigators for proper placement of drug in trerect
plane. An ultrasound guided TAP blocks would hagerba
more appropriate technique. Second limitation whs t
inability to assess dexmedetomidine plasma conatorr to
determine whether its action was related to systemi
absorption or pure local effect but as only thelgesia
seems to be prolonged without any drug related sftét
we assume that the effect was completely regional.

Third, the study was not large enough to assestysathere

is a risk of inadvertent peritoneal puncture witistblock,
however small. We, however, have not encounterésl th
complication in the TAP blocks we now routinely foem.
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The use of ultrasound to confirm needle positiornthier
reduces the risk of this complication, besidesdasing the
success rate and efficacy of the block. But manyters,
including ours, still do not have access to thalits.

Based on the aforesaid findings of our study, ity ne
concluded that the addition of dexmedetomidine to
ropivacaine in TAP block enhances the duration of
anesthesia and provides better pain control postatipely
without any major side-effects. Further studies| vk
required to find the safe as well as effective dade
dexmedetomidine that might lead to further proldiagaof
analgesia.

Conclusion

In conclusion, this study shows that addition of
dexmedetomidine to ropivacaine for TAP block after
cesarean section, achieves better analgesia anddgso
longer duration of pain control post-operativelythwaiut any
major side-effects.
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