Available online www.jocpr.com

Journal of Chemical and Pharmaceutical Research, 2®, 8(6):12-17

ISSN : 0975-7384

Research Article CODEN(USA) : JCPRC5

Comparison of analgesic effect of different dosed granisetron in
combination with lidocaine for intravenous regionalanesthesia

Modir H. %, Pazoki ShY’, Khalili M. ¥, Amani A.2and Salari H.2

!Assistant Professor of Anesthesiology, DepartmeAnesthesiology and Critical Care, Arak UniversifyMedical
Sciences, Arak, Iran
Resident of Anesthesiology, Arak University of MadBciences, Arak, Iran
3Assitant Professor of Ortopedic, Department of Peic, Arak University of Medical Sciences, Araénl

ABSTRACT

One of the advantages of intravenous regional dmessh is rapid return of normal sensation and poveér
movement at the end of the surgery. The aim opthsent study is to compare the effect of diffederges of
granisetron in combination with lidocaine in int@wous regional anesthesia. In this double blindichl trial,
from May 2014 to July 2015, ninety patients whoeweandidate for forearm Orthopedic surgeries entetiee
study. Patients in the first group received 0.580dtaine (3 mg/kg), one mg granisetron in the segmodp, and
also 2 mg granisetron in the third group in combioa with 0.5% lidocaine (3 mg/kg). Pain during gary and
after it was assessed using visual analog scale.r€bults showed that mean pain of patients imnegliafter the
inflation of tourniquet and at minutes 15, 30 ar&li the third group was significantly lower thametother two
groups (p=0.0001) and also the difference betwaamigetron groups(second & third groups) and figsbup was
significant. The average time of onset of tourniqu&in was 33.50+7.56 minutes in the first grouf,38+4.96
minutes in second, and 44.70+4.39 minutes in tirel group and this time in both granisetron grousecond &
third groups) was significantly higher than firstogip (p=0.0001). It seems that using granisetron s@nificantly
reduce the pain during and after forearm surgery.
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INTRODUCTION

Intravenous regional anesthesia has been recogriged safe and reliable technique for anesthesiafan
preventing bleeding during organ surgery. The athgm of this method includes a quick return of tia¢ural
feeling and the power of motion as the surgery emdkthis lets the organ to return to its normatestjuickly and
also it is by using this method that the neurolagimptoms can be reviewed after fracture has breated (1, 2).
The following items can be referred to as the disathges of this method: discontinuation of anessheoncerns
about local anesthetics, beginning of the slow otfigf the medicine, less muscle relaxation, paiosed by
tourniquet and also less postoperative analgesiaAfBong these, the role of nerve fibers A and norelinated
fibers C have been considered as effective itemsamsation of pain caused by tourniquet becausésthemia
caused by the closing of tourniquet leads to tleemse of compression of peripheral nerve (4) Aedserotonin
released from the platelets of the ischemic andadgu tissues can play a role in the transmissigheofeeling of
pain through peripheral receptors of pain includbAgT3 (5).
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5-HT3 receptor antagonists such as Ondansetroralsanbe linked to p opioid receptors and play the of an
agonist (6). It has also been proven that its si@m@ous injection can create local anesthesiav@jous studies
have shown that this medicine, while use with Laloe, causes reduction of pain during and aftegesyrand the
pain caused by tourniquet in intravenous regionakthesia (8, 9).

Another 5-HT3 receptor specific antagonist is gsatron and its impact lasts longer and has a bettetion than
ondansetron (10) and is often used for preventmgsea and vomiting after chemotherapy (11). Howdkere are
various studies in which this medicine has beercessgfully used for preventing the pain caused pgiol

injection (10, 12). Since granisetron blocks 5-H&8eptor peripherally and centrally (13) and alg®moantagonists
of this receptor have had a role in reducing thi@ paintravenous regional anesthesia; thus, thppgae of this
study is to review the impact of various dosesrahgsetron along with lidocaine in intravenous oegil anesthesia.

EXPERIMENTAL SECTION

Research method:

In this double-blind clinical trial study, from Mag014 to August 2015, a number of 90 patients W visited

Valiasr Hospital of the city Arak for forearm oriedic operations (ulna and radius fractures) edtére study after
getting individual consent and given the criterarentering and exiting the study. The criterizenfering the study
included the age between 20-50 years, ASA I-lisksd their consent for participating in the studycase of any
allergies to the medicines in the study, pregnanogtraindication of intravenous regional anesthesich as sickle
cell anemia, previous consumption of opioids arteotanalgesic medicines, previous use of apomoepimrthe

recent time (dopamine agonist) and the operatiore tof less than 40 minutes and more than 90 mintives
participants entered and exited the study.

After getting the demographic information and reitog the vital signs and percentage of arterialgexysaturation,
2 intravenous access, one was used in the dorsabfdand that is being operated and the other wsasl in the
other hand in order to receive crystalloid fluigs.first, 2 milligrams of midazolam was injected pEmedication
and a paired-tourniquet was placed around 3-4cmehithan the elbows of the operated hand, theR foinutes
the hand of the patient was place higher so trebtbod in the hand would be discharged and woaltightened
with an Esmarch bandage. Then the proximal cuffeglaiourniquet is filled with air to a 250 mmHg psere and
the Esmarch bandage is taken out (14). After reagsthat there is no pulse through the pulse oxiyn@evice, the
patients are divided into three groups randomly based on the table of the random numbers. Thedirshe
control group included patients who had received)/8 lidocaine which was diluted with a 0.9% saltoe40cc
and its concentration had become 0.5% , in 90 sicdn the second group, there were patients wioréeeived
3mg/kg lidocaine and 1mg granisetron which wasted with a 0.9% saline to 40cc and its concemtnatiad
become 0.5% , in 90 seconds. Patients in the grisdp were those who had received 3mg/kg lidocaimd 2mg
granisetron dissolved in 0.9% saline with the tatalume of 40cc , in 90 seconds. It is necessargdie that
preparation of the medicines was done by the pedo@xperts) of anesthesia who had no part irecttig the
information and after the medicines were codedy thiere injected by the anesthesiology residents ware not
informed of the codes and the information was ctdid.

After making sure of the sensory and motor blotie distal cuff was filled with air up to 250mmHgdathe

proximal tourniquet was returned. Also the timebefjinning of painlessness after the first injecticas recorded.
The VAS scale (Visual Analogue Ruler) was usednfi@asuring the tourniquet pain which included a 10@gcler

which was longitudinally stretched between zero &ddentimeters. In this ruler, the number zeroansha painless
state and the number 10 shows unbearable painpdtients were asked to mark the rate of their paithis ruler
and the space between zero and the place markibe fpatient expressed the rate of patient's pain.

The rate of patients' VAS was measured and recaiigbti after the tourniquet was filled and the tgb, 30 and
45 minutes by the anesthesiology resident who didhawve information about the classifications andcase of
presence of a VAS more than 3, one microgram pegtdm of Fentanyl was injected for the patient treltime of
the prescription of the first dose of fentanyl wasorded. Also, the time of beginning of the togumt pain is also
recorded.

After the end of surgery, tourniquet is dischargégth intermittent technique. It is necessary to ti@mmthat the
tourniquet remains closed for at least 40 minutes @ most 90 minutes after the injection of mediciPatient's
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vital signs and percentage of arterial oxygen sditum during the operation and after dischargirgtthurniquet is
measured. The rate of painlessness of the pafiiemtdischarging the tourniquet is expressed edchiiutes to 2
hours (30, 60, 90 and 120 minutes) based on the $&& and the highest measured VAS is expresstit aate
of pain of the patient after surgery.

In the postoperative period, up to 2 hours (30,%Dand 120 minutes), in case of a VAS higher tBaa 75mg
diclofenac suppository was prescribed and the imeamount of the prescribed diclofenac was recbr@lee time
of return of the feeling after the surgery, whishdeefined through return of pain in all of the datomes of the
considered organ after the discharge of tournichest, been evaluated by the Pinprick test (stimadatith the tip
of the needle) and its time is recorded. Also theetof return of motion after the surgery, whichdéfined with the
time spent for the return of the ability to movee tfingers of the hand being operated after dischgrghe
tourniquet, was also evaluated. Then the data walyzed by the SPSS software version 20. In omanalyze the
qualitative data, the Chi-square test was used AIM@VA test and the Toki posttest were used fordhantitative
data and in order to evaluate the qualitative diatthe interval of the study, the analysis of vada test with
repeated observations and the Wilkes Lambada gositere used. The P-value that is less than 0.05bei
considered as significant.
RESULTS

In this study, 90 patients were evaluated in tlgmeeips of 30 patients. In the first group, thereene number of 19
men (63.3%), there were 15 men (50%) in the segpadp and there were 16 men in the third group3%3.and

the rest of the patients were women (p=0.557). dVerage age of the patients in the first group 8&96+8.3

years, it was 38.20+9.3 years in the second gradgtavas 37.07+8.5 years in the third group (P%8)6

The mean of the time needed for anesthesia to ed® group 1 was equal to 3.77+0.9 minutes, 04 minutes
in the group 2 and 1.63+0.7 minutes in group 3theddifference between the third group and therdthie groups
is significant (P=0.0001) and on the other hane, difference between the groups 1 and 2 is alsoifgignt
(P=0.0001).

The mean of patients' pain was measured by using $@ale immediately after the tourniquet is closadl in 15,
30 and 45 minutes after that. As it is seen inetaiile, except the T5minute, in the other times, the differences
between group 3 and the other two groups and grbwpel 2 are significant.

Table 1 — mean of rates of VAS after the tourniqueis closed and surgery begins

P-value
Group 1 Group 2 Group 3 23 P3 P
Initial VAS 5.97+1.2 4.50+1 2.1620.99 0.0001 0.0001 | 0.0001

VAS of the 18 minute | 1.46+0.63] 1.13+0.68 0.16x0.38 0.00010.0001 | 0.059
VAS of the 30' minute | 1.43+0.63] 0.9+0.66  0.23+0.4B  0.00010.0001 | 0.002*
VAS of the 48' minute | 2.53+0.86] 1.87+0.68 1.00+0.052 0.00010.0001 | 0.001*

Data has been analyzed by using the statisticabfesariance with repeated observations and Wilkesbada test
and they have shown that the mean of pain atmaéldiin the group 3 has been significantly lowenttie other two
groups (F=11.59 and P=0.0001) (graph 1).

The mean of the beginning of time of the pain afrbiquet in the control group (group 1) was eqoaB3.50+7.56
minutes, 41.331£4.96 minutes in group 2 and 44.78&4ninutes in group 3 . This time is significaridyver in both
group 2 and group 3 than group 1 (p= 0.0001) bet difference between group 2 and group 3 was not
significant(p= 0.069) . based on table 2 afternayuet is opened, the difference between groupd3tiae other two
groups in terms of the rate of pain is significamiiereas in the times 90 and 120 minutes the diffeg between the
group 2 and the control group (group 1) was natiigant.
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Graph 1 — mean of the rates of pain at various tingafter the beginning of surgery

Table 2 — mean of the rates of VAS after dischargimthe torniquet

P-value
Group 1 Group 2 Group 3 >3 P-3 P2
30 minutes | 4.27+#1.2] 3.43+0.57 2.53+0.63 0.00pD0.0001 | 0.0001
60 minutes | 4.93+0.74 4.47+0.97 3.53x0.53 0.00pD.0001 | 0.018*
90 minutes | 5.53+0.73 5.47+0.51 4.77+0.568 0.00pD.0001 | 0.916
120 minutes| 6.70+0.7 6.50+0.48 5.90+0/51  0.0020.0001 | 0.478

The mean of the rates of pain at all intervalsrafte opening of the tourniguet in the group 3 lesn significantly
lower than the other two groups (F=4.126and P=0.0§aph 2).
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Graph 2 — mean of the rates of pain in various intevals after opening the tourniquet

Before starting the study, hemodynamic paramete&k as blood pressure, heart rate and arterialevxggturation
were measured and in this regard, there was ndfisamt difference between these groups. After apgrthe
tourniquet, systolic blood pressure (P=0.025) amaktdlic blood pressure (P=0.010) in the group 3Jrewe
significantly lower than that of the control gro(dp and in other subjects, the difference betwéergtoups was not
significant.
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Table 3 — values of the hemodynamic parameters betoand after the operation

Group 1 Group 2 Group 3
SBP | 120.8+11.5| 123.44+6.1 120.8455
Beginning of the study DBP 69.8+8.1 75.3+5.7 74.345.9
HR 73.2+11.4 73.2+7.6| 74.1+16.B
SBF | 122.9+6." | 119.7+#7.0 | 117.946.

The tourniquet being opened| DBP 78.1+6.2 73.3+6.6 72.6+5.9
HR 81.1+10.1 81.1+8.5 84+14.5

DISCUSSION

The results obtained from the present research esthdlat using granisetron injected with 0.5% lidoeavas able
to reduce the rate of postoperative pain of theeptst who were the candidates for forearm orthapegderations
depending on its dose. This medicine has had leng-effects and after opening the tourniquet, i &hle to lead
to reduction of the pain of the patients to a cdesible extent compared with the control group.

Granisetron, as a routine, is used at the timenefsthesia for preventing postoperative nausea anuting.
However, many studies have been done which showatliative effect of the SHT3 antagonists in tleduction of
organ's postoperative pain (9). Studies have shbatrthis group of medicine can block sodium chélike local
anesthetics and has an analgesic effect (7). Ibaes proven that 5SHT3 peripheral receptors takeipahe path of
pain relief. These peripheral receptors can beetinto opioid receptor and act as their agonist. (19, et al.,
showed that using the granisetron/lidocaine contlinacan considerably reduce the pain caused bpgbod
injection (16). Ambesh, et al. also found out tpatn felt at the time of propofol injection can baccessfully
eliminated by prescribing 4 milligrams of Ondanset(17).

In the study of Farouk, et al., it was confirmedttadding a 5SHT3 antagonist to lidocaine for creathtravenous
regional anesthesia will significantly lead to tineprovement of quality of anesthesia, reductiontte time of
beginning and prolongation of the time of motor amhsory blockade , reduction of the pain of tayuwat and
reduction of pain during and after the operatioh (B8 the study of Honarmand, et al., adding 8 igridms of
Ondansetron to lidocaine led to the significantuithn of the pain during and after the operationZ4 hours (9).
The results of the two studies mentioned above tpmijth the results of the present study. Of cours¢he two
studies mentioned above, only one dose of the nmadltas been used; whereas in our study, 2 diffateses of
granisetron were used and given the obtained sgldse dependent effect of SHT3 antagonist wasrowed .

It seems that local anesthetic effects of grarisetnd the medicines that are in the same clasg & in
communication with their anti-nausea effects (Thds been specified that receptors similar to5tH&3 intestinal
receptors in the primary afferent fibers exist naty in peripheral nerves but also in central ner(®8). These
receptors also exist in the superficial lamina pieopf the dorsal horn neurons. Arcrionic, et hhye stated that
continuous infusion of ondansetron for preventirggtpperative nausea and vomiting can reduce thigesia
effects of tramadol which is probably due to theckl of 5SHT3 CSF receptors (19). The results of shely of
Stratz, et al., showed that 5HT3 receptor antag@hiave anti-inflammatory effects and because isffdature of
them that they can be effective on reducing postdjpye pain (20). They also found out 5HT3 receptioragonists
can be used as an alternative or complementatgdat usage of corticosteroids.

These anti-inflammation and analgesic effects ef S T3 receptor antagonists have been evaluate@rious

studies. Farber, et al., showed that tropisetr@namaanalgesic effect in patients in fiboromyalgnp21). Also, the
analgesic effect of alosetron in women with irrieabowel syndrome has been proven (22). Mulleal.ethave also
shown that local prescription of 5SHT3 antagonisis  quick analgesic effect on various rheumatistisdases
(23).

We propose that in future study in this field, eas doses and a larger number of 5HT3 receptomganist

medicines shall be reviewed so that a medicine mibhe effectiveness and less side-effects woulidtbeduced.

CONCLUSION

It seems that using granisetron can significargldl to the reduction of pain during and after theyery of the
patients who were candidates for forearm operati@isen the limited side effects and proper pricésthis
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medicine, granisetron can be ordinarily used fduoing the pain of patients and also for prevenfiogtoperative
nausea and vomiting.
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