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Abstract

Background: caudal anaesthesia has short-term effect. Alpha-2 adenoreceptors when used as adjuvant to local
anaesthetic in children prolongs analgesic duration. The study is aimed to assess the efficacy of addition of dexme-
detomidine with Bupivacaine in caudal block for extending postoperative analgesia and its safety profile in pediatric
infra-umbilical surgeries.

Method: the prospective interventional longitudinal double blinded study was conducted on 60 patients randomly
divided into two groups by simple lottery method: group B who received (0.25 % ) bupivacaine 1 ml/kg plus 1 ml nor-
mal saline (NS), and those in group BD who received (0.25 %) bupivacaine 1 ml/kg plus 0.5 ng/kg dexmedetomidine
in 1 ml NS. Post-surgery, both groups were compared in R studio v1.2.5001. Association between the adverse effect
and other variables (age, gender, type of surgery, groups) were assessed by Multiple linear regression.

Results: in group BD, duration of analgesia prolonged significantly (P < 0.05). In group BD, FLACC score at initial
four hours and at 12th hour was significantly less (P < 0.05). Group B was more likely to receive high number of
rescue analgesia (P = 0.0005; OR = 11.769). No significant difference was observed concerning hemodynamics,
respiratory parameters and adverse effect between both groups (P > 0.05).

Conclusion: in children, dexmedetomidine when used along with bupivacaine prolongs postoperative analgesia du-
ration, without any significant side effects.
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Introduction

Post-operative pain is strongly associated with emotional  of continuous infusion or bolus is the commonest regional
component and is difficult to assess specially in the paediat- ~ technique that provides analgesia both peri and post-oper-
ric age group [1]. Several techniques have emerged for pain  ation in children [3]. Although it has huge advantages such
relief in this group inclusive of both regional and systematic  as early extubation, low risk of infection and ambulation, its
analgesia [2]. Caudal epidural anaesthesia, either in form  use is limited due to short term effect of analgesia [2]. Ad-
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juvants such as alpha-2 adrenoceptors agonists, ketamine
and opioids are used for prolongation of anaesthesia [4—6].
However, use of ketamine and opioids are rather limited
due to post-operative complications [6]. Therefore, adju-
vants having a neuroprotective effect are widely studied.

Alpha-2 adrenoceptors agonists are well known to
have physiological properties that induce sedation and
analgesia, reduce plasma catecholamine, attenuates
stress responses and shivering induced by surgery [7].
Dexmedetomidine is a potent alpha-2 adrenoceptor ag-
onist with renal, cardiac and neuroprotective properties
[8]. Its alpha-2 adrenoceptor selection makes it an opti-
mum sedative and analgesic agent compared to other al-
pha-2 adrenoceptor agonist [9]. Since dexmedetomidine
acts on the ventrolateral preoptic nucleus (VLOP) in reg-
ulating wakefulness, it promotes sedation similar to coop-
erative sedation [10, 11]. Previous studies have reported
that dexmedetomidine if added to local anaesthesia pro-
longs analgesic duration by blocking the hyperpolariza-
tion-activated cation current [12].

However, the study was conducted to assess the effi-
cacy of addition of dexmedetomidine with Bupivacaine in
caudal block for extending postoperative analgesia and its
safety profile in pediatric infra-umbilical surgeries.

Materials and Methods

The prospective interventional longitudinal double blind-
ed study conducted in department of anesthesiology at
tertiary care hospital. The minimum sample size was cal-
culated (n=~ 49) considering 80 % power with 95 % level
of significance in R studio (v1.2.5001) software using ap-
propriate R code (pwr. chisq. test (w, n, sig, level, power)).
A total of 60 patients undergoing elective infra-umbilical
surgeries aged 2—10 years and belonging to American
standard association (ASA) status I and Il were included
and Il were included and written consent was obtained
prior to the study. Patients were randomly divided into
Group B (n = 30) and Group BD (n = 30). Randomiza-
tion was done by simple lottery method. Each patient was
assigned a number and every alternate number obtained
from lottery draw was added in same group. Patients with
delayed milestones, allergy to proposed drugs, bleeding
and clotting disorders, congenital malformations of the
back and pre-existing neurological or spinal disease, con-
genital heart disease and history of infection at the back
or proposed region of anesthesia, were excluded from the
study. All medications were prepared by the anaesthesi-
ologist who were not participating in the study. All health-
care personnel, the patients and the parents of children
were blinded to the medications administered caudally.
Pre-anesthetic check-up was carried out a day prior.
Patients were kept fasting as described in ASA guidelines
[13]. All patients were premedicated with mixture of Inj.
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Ketamine 5 mg/kg + Inj. Glycopyrrolate 0.004 mg/kg +
Inj. Midazolam 0.05 mg/kg IM. On arrival to operation
theater (OT), Electrocardiogram, Pulse oximetry (SpO,),
Heart Rate (HR) and Noninvasive Blood Pressure (NIBP)
were monitored. Patients were preoxygenated (100 %)
for 3 minutes (Jackson-Ree’s circuit) and lignocaine (2 %)
1 mg/kg was given prior to the induction.

Adequate size laryngeal mask airway (LMA) was intro-
duced, and anesthesia was maintained using O, (50%) +
N,O (50 %) + sevoflurane 0.5—1.5 %. After induction, cau-
dal block was performed under aseptic precautions. Pa-
tients in group B received (0.25%) Bupivacaine 1 ml/kg
plus 1 ml normal saline. Whereas the patients in group BD
received (0.25 %) Bupivacaine 1 ml/kg + 0.5ug/kg Dexme-
detomidine in 1 ml normal saline. Heart Rate (HR), Blood
Pressure (BP), Respiratory Rate (RR), and O, saturation
were recorded immediately after and every 10 min there-
after till the patient was shifted to the ward. Post-opera-
tion, duration of analgesia and pain by face, legs, activity,
cry, consolability scale (FLACC)were assessed as described
by Goyal et. al [2]. Rescue analgesic paracetamol 30 mg/kg
suppository was given to maintain the low pain score. The
total number of analgesic doses received in 24 hours and
the adverse effect were noted in both the groups.

Statistical analysis

All the data collected were organized in Microsoft EXCEL
2016. The Statistical Software R studio 1.2.5001 was
used. Both the groups were compared using Mann-Whit-
ney test (duration of analgesia), chi-square test (FLACC
score and number of rescue analgesia) and independent
t-test (hemodynamic and respiratory parameters). Multi-
ple linear regression was used to analyze the association
between the adverse effect and other variables (age, gen-
der, type of surgery, groups). P value (<0.05) was consid-
ered statistically significant.

Results

The male: female ratios of groups B and BD were 29:1
and 14: 1, respectively. Demographic and clinical data of
the sample is given in Table 1.

Duration of analgesia was noted as the time from in-
jection of caudal anesthesia with bupivacaine or bupiva-
caine with dexmedetomidine, to the first dose of rescue
analgesia. The mean duration of analgesia in group B and
BD were 288.1 minutes and 541 minutes respectively.
Mann Whitney test showed that duration of analgesia was
significantly prolonged when dexmedetomidine was used
along with bupivacaine (P <0.001).

Multiple linear regression showed that demographic
variables (age, gender, weight) did not have significant ef-
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Table 1. Demographic and clinical distribution of the
sample size (n = 60)

Table 2. Number of rescue analgesics used

Number of children

Variables Frequency (n = 60
! quency ( ) No. of doses of rescue Group B Group BD

Mean age (months) 59.12 + 27.032 analgesics
Mean weight (kilograms) 14.07 £ 3.799 1 - 9
Surgical type 2 13 18
* Herniotomy 22 3 15 3
e Orchidopexy 15
» Circumcision 11 4 2 -
* Herniotomy + Circumcision 05
« Hypospadias Repair 04 diffusion into cerebrospinal fluid (CSF) or by absorption
« Implant Removal 01 and reaches a-2 receptors present in the spinal cord, brain

0 and brainstem [14, 15]. On stimulating the alpha-2 recep-
e Open Appendectomy 01 . . . . .

s ) tors calcium entry into nerve terminals is decreased. This

* Second Toe Amputation With 01 s . .

Wide Excision facilitates analgesia. In the present study, it was found

fect on analgesia duration (P >0.05). Neither did duration
of the surgery. Surgical type such as open appendectomy
and orchidopexy + circumcision significantly affected the
duration of analgesia (P =0.041; P=0.011 respectively).

During initial four hours FLACC score was significantly
high in group B (P<0.05). At the 8™ hour, there was in-
crease in FLACC score in group BD. However, the differ-
ence between both groups was insignificant (P =0.059).
At the 12™ hour, FLACC score decreased significantly in
group BD whereas it increased in group B (P=0.0001).
No significant difference in FLACC score was observed
after the 12™ hour between both groups.

Number of rescue analgesics used have been given in
Table 2. Minimum number of rescue analgesics required in
group B was two compared to one in group BD. Maximum
number of rescue analgesics required in group B was four
compared to three in group BD. Group B was more likely
to receive high number of rescue analgesia compared to
group BD (P=0.0005; OR 11.769).

Minimal complications of hypotension, bradycardia and
vomiting were observed in four cases of both groups. Mann
Whitney test showed that the hemodynamic and respiratory
parameters of children in both groups did not change signifi-
cantly with time (P>0.05). There was no significant associ-
ation observed between the demographic variables, type of
surgery and adverse effect (P>0.05)in both the groups. Chi-
square test further confirmed that the adverse effects were
not significantly associated with the groups (P>0.05). This
indicates that dexmedetomidine is safe to use in children.

Discussion

Dexmedetomidine is a potent alpha-2 adrenoceptor ago-
nist. It enters the central nervous system (CNS) through

that when dexmedetomidine was used as an adjuvant with
bupivacaine, duration of analgesia increased significant-
ly, and number of rescue analgesics required reduced. All
this occurred without any significant adverse effects.

Demographic data is comparable to similar studies by
Kurrapiah et al. and Hassan et al. [16, 17]. However, Kur-
rapiah et al conducted their study specifically on patients
undergoing surgery for hypospadias.

Duration of analgesia was prolonged significantly when
dexmedetomidine was used along with bupivacaine com-
pared to bupivacaine alone. This finding concurs with the
findings of previous studies [2, 16, 18]. Duration of analge-
sia was not significantly affected by any of the demographic
variables (P>0.05). Surgery type such as open appendec-
tomy and orchidopexy + circumcision significantly affected
the duration of analgesia (P=0.041; P=0.011 respectively)
[19]. FLACC score during initial four hours and 12™ hours
of post-surgery was significantly low in group BD (P <0.05).
This illustrates an enhancement of analgesia when dexme-
detomidine was used as an adjuvant with bupivacaine. How-
ever, the significantly lesser number of rescue analgesics
required post-surgery in the group with dexmedetomidine
is obvious due to the lower FLACC score. In the bupivacaine
group, all the patients required >2 rescue analgesics. Previ-
ous studies have also reported that dexmedetomidine when
used along with bupivacaine lowers the FLACC score and the
required number of rescue analgesics [2, 20]. This can be
attributed to the mechanism of action of dexmedetomidine.

Minimal complications of vomiting, bradycardia and
hypotension were seen. The incidence of complications
was statistically insignificant. This is similar to the find-
ings of Goyal V et al. [2]. However, Goyal V et al. evaluated
only the incidence of nausea and vomiting and reported
that the incidence of nausea and vomiting were higher in
the group injected with bupivacaine alone. Interestingly,
this difference was not observed in the study conducted.
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There were no significant changes observed in the hemo-
dynamic and respiratory parameters of both the groups.
This concurs with the findings of previous study [16]. This
depicts that dexmedetomidine is safe to use in children
irrespective of demographic variables.

However, the present study was performed on a small
population hence degree of generalization on the effect of
dexmedetomidine on patients could not be made. A simi-
lar study with large sample size and with different dosage
of dexmedetomidine would provide better insights on the
efficacy and safety profile of dexmedetomidine in paedi-
atric group.

Conclusion

In paediatric group, dexmedetomidine when used along
with bupivacaine prolongs the duration of postoperative
analgesia when compared to bupivacaine alone, without
any significant side effects.
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TNopiBHsAIbHE AOCTiIKEHHS KayAanbHOi aHecTe3ii

3a fornomoroio GyniBakainy nporu GyniBakainy

3 IeKCMeIeTOMiJMHOM NP ONepalisiX Ha HIKHiN YaCTHHI
JKUBOTA Yy BiKOBiii rpymi airei

Kiwop Kymap H., Canoin Kadam

Meouunuii koneoxc im. /1. FO. INamina, Tosapucmeo
oceimu im. J]. [lamina (Akpedumosanuti ynisepcumem),
Konxanyp, Maxapawmpa, [nois

Pesiome

Ilepedymosu: kayoansHa aHecmesis MAe KOPOMKOHACHY
oito. [Ipu sukopucmarHi 6 skocmi ad'toeaHmy 00 Micye6020
anecmemuky Yy Oimeli anbgpa-2-adpeHopeyenmopu npo-
008CYoMb MPUBANicmy 3He00NEHHS. JJoCaiONCeHHS Mano
Ha Memi oyiHumMU eexmusHicmbs 000a8aHHA 0eKcmedemo-
MiOuHY 3 6ynieakaiHom Yy KayoaavbHy 610Kady 05 po3wu-
PpeHHs nicnsonepayiiinoi ananzesii ma i npogine 6esnexu
npu nediampuyHux iHMpanynKkosux onepayisx.

Memoou: [IpocnekmusHe iHmepeenyitliHe N03008HCHE NO-
0giliHe cnine 0ocnionceHHs 6yno npogedeHo Ha 60 nayicH-
max, 6unaoko8UM HUHOM NOOINEHUX Ha 08 2pynu nNpocCmum
memodom nomepei. [pyna B ompumana (0,25%) 6ynisa-
Kainy no 1 mn/ke naioc 1 mn 38uyatinozo ¢izionozivHozo
posuury (HC), a mi, xmo 6 epyni BD, ompumanu (0,25%)
6ynisakainy 1 miu/ke nmoc 0,5 mke/ke 0ekcmedemomiou-
Hy 6 1 mn HC. [Ticna onepayii 06udsi epynu nopigHiosanu
8 R studio v1.2.5001. Acoyiayito minc nobiuHUM epexmom
ma iHwumu 3mMiHHUMU (8iK, cmamb, mun onepayii, epynu)
OUiHI08AIU 30 OONOMO20I0 MHONCUHHOI NiHiliHOI pegpecii.

Pesynbmamu: y epyni BD mpusanicme ananzesii 3nau-
Ho nodosxcunacs (P < 0,05). Y epyni BD nokasnux FLACC
HA NOYAMKOBUX 4OMUPLOX 200UHAX i Ha 12-ii 200uni 6ys
3Ha4Ho meHwum (P < 0,05). I'pyna B wacmiwe ompumyea-
J1a 8enUKY Kinbkicmb psamyeansHux aHaneesiii (P = 0,0005;
OP = 11,769). He 6yno suseieHo cymmesoi pisHuyi wjo0o
2eMOOUHaMIKU, napamempig OUXaHHs ma nobivHuX egek-
mie minc o6oma epynamu (P >0,05).

BucHosgok: y dimeli 0excmedemomioun npu 00HOHACHOMY
3acmocyeanti 3 6ynieakainom nodo8ICYe mpueanicmy nic-
JI80Nepayitino2o 3HeOONEHHS 6e3 3HaHHUX NOOIHHUX eek-
mie.

KnwouoBi cnoBa: 6ynigakain, dekcmedemomiouH, eemo-
OuHamika, nicnsonepayitinuti 6ine

20. SAADAWY I, BOKER A, ELSHAHAWY MA, ALMAZROOA A,

MELIBARY S, ABDELLATIF AA, et al. Effect of dexmedetomi-
dine on the characteristics of bupivacaine in a caudal block in pe-
diatrics. Acta Anaesthesiologica Scandinavica [Internet]. Wiley;
2008 Dec 8;53(2):251-6. Available from: https://doi.org/10.1111/
j.1399-6576.2008.01818.x

CpaBHHUTE/IbHOE HCCIIeN0BaHNe KayAaIbHON aHeCTe3uH
GynYBaKanHOM [0 CPABHEHUIO C OyNMBaKaHOM
C IeKCMeZIETOMHMAMHOM IIPH OMEPALUSIX HA HIKHUX

oT/Zief1ax OPIOILHO#T 0JIOCTH B AETCKOi BO3PACTHOIA rpymie

Kuwop Kymap H., Canoun Kaoam

Meouyunckuti konneonc /1. FO. [Tamuna, O6pazosamesnbHoe
obwecmeo /1. M. [lamuna (AKkpeoumosaHHbili

YyHusepcumem), Konxanyp, Maxapawmpa, Mnous

Pesiome

IIpednoceinku: kayoaneHas aHecmesus umeem Kpam-
Ko8peMeHHblll appekm. AdeHopeyenmopbl anvgpa-2 npu
UcnoJIb308aHUU 8 Ka4ecmee a0sl08aHMA K MECIMHOMY AHe-
cmemuky y Oemeli npoonesarom Oelicmeue aHanbeemuxd.
Hccnedosatue Obi10 HANPABIEHO HA OYEHKY 3ppekmus-
Hocmu 006aeneHus 0eKcMedemoMuOuHa ¢ OYnueaKauHom
8 KayoanbHoM O710ke 01 NPOONEHUS NOCAEONEPAYUOHHOU
ananbeesuu u e2o npoguns besonacHocmu npu neduampu-
YecKUX UHPPanynouHbIX onepayusx.

Memoosl: npocnekmugHoe UHMEPSEHYUOHHOE NPOO0JILHOE
080liHOE c1enoe uccnedo8aHue Oblo NPOBEOEHO € YHacmu-
em 60 nayuenmos, cryqaliHbM 00pasom pazoeneHHbIX Ha
0se 2pynnel ¢ NOMOWbl0 Memooa npocmolti nomepeu. I pyn-
na B, nonyuaswas (0,25 %) 6ynusakaun 1 miu/ke nuoc 1 mi
gusuonoeuyeckozo pacmeopa (NS), u nayuenmel 6 epynne
BD, komopwie nonyyanu (0,25 %) bynueaxkaun 1 ma/ke nawoc
0,5 mke/ke 0excmedemomuouna @ 1 mn NS. Nocne onepa-
yuu obe epynnvl cpagHusauck 8 R studio vi.2.5001 Ces3b
MeNCOY noOOHHLIM Ipdekmom u Opy2umMu nepemMeHHbIMU
(803pacm, nont, mun onepayuu, 2pynnsl) OYeHus8anacs ¢ no-
MOUWbIO MHOMCECMBEHHOLI JIUHELHOU pezpeccuul.

Pesynvmamoi: ¢ epynne BD npodonncumensHocmy 06e3-
bonusanus 3HavumenvbHo yeeaudunace (P < 0,05). B epyn-
ne BD ouenka FLACC e nepevie yemevipe 4aca u yepe3 12
4acos Ovina 3nayumensHo menvwe (P < 0,05). Ipynna B
¢ bonbuiel 6epOAMHOCMbIO NONYHANA 6OILUWIOE KOUHeC-
80 akcmpeHHoli ananveezuu (P = 0,0005; OR = 11,769). He
HAO1100aN10Ch 3HAUUMEIbHBIX PA3AUHUL 8 OMHOWEHUU 2€-
MOOUHAMUKU, PecnupamopHsiX napamempos u no6o4HbIX
apgpekmos mexncdy obeumu epynnamu (P >0,05).

3akniouenue: y demeli 0ekcme0emomMuoOuH npu 00HO8pe-
MEHHOM npuMeHeHuU ¢ OYynueakauHoM npoosnesaem npo-
001HCUMENLHOCMb  NOCIEONEPAYUOHHO20 00e3001U8aHUS
0e3 Kakux-1ubo 3HAHUMeNbHbIX NOOOHHbIX 3PPeKmos.

KntoueBsie cnoBa: OynueakauH, 0ekcmeoemoMuouHt, 2eMo-
OUHAMUKA, NOCIEONEPAYUOHHAS 00J1b




