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ABSTRACT

Pain is a complex medical problem that its inaddgqupostoperative control has adverse effects onepest
physiological, metabolic and mental status. Addmgw supplements will lead to an increased duratain
analgesia. The purpose of this study was to compaeeaddition of neostigmine and ketamine to bugaire
0.25% for epidural analgesia increasing durationpafstoperative analgesia. In this double blind iclah trial, 90
patients over 50 years candidated for elective $ipgery with ASA class |, Il were randomly dividedthree
groups: neostigmine, ketamine and control groupls.pAtients received epidural with bupivacaine G25%y
2cc/segment. Furthermore, 60 micrograms neostigmiag added in first group and 40 mg ketamine wasl disr
group Il. Level of postoperative pain based on &8 duration of analgesia and amount of analgesas w
determined and compared across the three groups.rid@an of pain score at 6 and 12 hours after syrgeas
significantly lower in the ketamine group than titber groups and in neostigmine group was less filacebo (P
< 0.01). The mean of duration of postoperative aesilg in the ketamine group was significantly higtrean the
other groups and in neostigmine group was more thlacebo (P< 0.01). The mean dose of analgesic (pethedin)
was the least in the ketamine group<M®.001). Neostigmine and ketamine with bupivac@ir#s% for epidural
anesthesia increased the duration of analgesiarduthe postoperative period and reduced analgesisemption
that about ketamine was more than neostigmine.
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INTRODUCTION

One of the common medical problems in the fieldtreaitment is bone fracture. Femoral fractures ariéeq
common. According to the modern day Orthopedidsfeahoral fractures require operation and Fixati@m the
other hand, the occurrence and intensity of paioragithese patients is really high [1]. Various sadave pointed
to the fact that during and after complete replaaetnof hip joint using regional anesthesia (spimakpidural),
bleeding among the patients will decrease as ma@0&do 50 percent and it is really effective imtrolling post-
operative pain as long as 24 to 72 hours [2 & 3].

One of the major advantages of regional anesthgegftzat it can remove the post-operative pain witheeed for
further narcotics (either by itself or mixed witbrgeral anesthesia). This will help the patients staving faster, be
discharged more quickly and spend less money oin tteatment. This is very important in terms ofypical,
mental and economic factors [2].
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The type of medicine also influences the analgesiility after epidural operation and moderation of
pathophysiologic response and will result in anrowpd state. For instance, the local anesthetied irsregional
methods will result in quicker restoration of ditjes motions and have less pulmonary side effent$ rovide
better analgesia compared to systematic venousdspidhe advantages of post-operative epiduralgesa may
result in further satisfaction of patients and iy their life quality.

Large researches are being carried out on meditahatives as the main Neuraxial analgesic medicnd
supplementary medicines beside the main drugs.

These adjuvants are used beside local anesthetiogptove analgesia and reduce the side effectspdme could
achieve a general acceptance. Neostigmine and ketare two drugs recently used as adjuvant mesiciDespite
their exciting theoretic effects, few clinical siesl have been conducted on them. Neostigmine isesdhie level of
analgesia and its duration by releasing nitric exid spinal cord. The other mechanism proposedt fdeals with

harnessing Acetylcholinesterase and increasinglémsity of acetylcholine in spinal cord. Muscarinéceptors in
the posterior horn of spinal cord increase the gaieshold and analgesia. Ketamine is another adjudrug whose
popularity as a means to control pain is on the. flis effects are mainly attributed to its antagtim properties on
NMDA (n-methyl-d-aspartate) receptors. It can ballyeeffective in moderating central sensitizatiand opioid

resistance.

Taking into consideration all these interpretatione seek to study the effect of neostigmine antrkane as
adjuvant drugs beside bupivacaine for electiveesyriqn femoral fractures.

MATERIALSAND METHODS

This is a double-blind, randomized clinical triabistered under the trial code IRCT201112198468MdHacted on
patients with femoral fractures candidated for tkecsurgery. Having obtained informed consentsnasy as 90
patients over 50 with femoral fractures candiddtadelective surgery who had class 1 and 2 ASA whd no

history of allergy to local anesthetics were rantjodivided into three groups (30 in each group)(n&ostigmine),

B (ketamine), and C (placebo). Firstly, all thei@atis were injected with 5 cc/kg Ringer LactateuserlO to 15

minutes before operation in order to achieve tHécgnt hydration (as CVE: Compensatory intravdacwolume

expansion). The patient was then asked to assusittiry position and a No. 19 needle was used todaot

epidural anesthesia through L5-L4 or L5-S1. Therddanaterial was injected after entering the eg@tispace. All

three groups received as much as 2 cc/segmen2®¥0bupivacaine. Group A received p@ neostigmine, while
40 mg ketamine was used for group B. Distilled watas used to increase the final volume of thetgmiuo 20 cc

for all three groups. All patients received 2 mglaziolam for sedation. During operation, ringer sotuwas used
to make up for the liquids the patients would IcB®gose patients whose operation lasted longer 1B8mminutes or
experienced severe bleeding or required transfusiotheir epidural anesthesia failed were excluttedh our

research. The pain score of all patients in regowthin 6, 12, and 24 hours after operation wasasoeed and
specified based upon VAS ruler. The time for priynaainkiller request (pethidine in the case of tteisearch) and
the dose of painkiller used during 24 hours andngduthe period of analgesia and the average bloesspre, heart
rate, ECG status and percentage of oxygen satoratfore conducting epidural and right after it anary 5

minutes during the operation (maximally 120 minutegre registered. The painkiller used in this aesk was
pethidine prescribed for patients in milligrams.

A questionnaire containing questions on the hemanhya status of patient and pain score and the teogt
analgesia was filled and the information obtained statistically analyzed.

The K-S test was used to study the normal distiobutindependent t-test was used to study thosahas which
had a normal distribution, while Mann-Whitney U wased to study the variables which had an abnormal
distribution. Having entered the information intatstical software, the information were represdrin the form of
tables and charts, and analytical statistics inochean difference comparison test in two grougaaependent t-
test (Mann-Whitney U) and successive test measurewere utilized.
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RESULTS

The effects of adding neostigmine and ketamine.2% bupivacaine on post-operative analgesia wiiduzal
anesthesia among femoral fracture elective patemetpresented here:

Of all the 30 patients studied in neostigmine gré&p 54.6% were male and 45.4% were female. Otradl 30
patients studied in ketamine group (A), 59% werdenaad 41% were female. In the placebo group, 5%&¥e
male and 40.9% were female. No statistically sigaift difference was observed between the thregpgron terms
of gender distribution. As B 0.05, the gender distribution in all three growpss equal and nearly 55.1% of
participants in all three groups were male (tabig.1

Table 1: Comparing the gender s acr oss three groups of neostigmine, ketamine and placebo among patientswith femoral fracture

Gender /groupl Male| Female Total
Neostigmine 54.69% 54.49 100%

Ketamine 59% 41% 100%
Placebo 59% 40.99 100%
Total 55.1%| 44.9% 1009

Table 2: Comparing the average age across three groups of neostigmine, ketamine and placebo among patientswith femoral fracture

Age / grouj | Average age (yeal
Neostigmine 66.3
Ketamine 67.4
Placebo 65.5
Total 66.4

Table 3: Comparing aver age pain scorein recovery 6, 12, and 24 hour sfollowing operation among the three groups of patientswith
femoral fracture

Group / hou Recover After 6 hour: After 12 hour After 24 hour
Neostigmine 0.22 1.05 2.82 4.10
Ketamine 0.13 0.90 2.63 4.04
Placebo 0.18 1.77 4.03 4.18
Statistical testt Mann-Whitney J  Mann-Whitney U  Mawtitney U | Mann-Whitney U
P-value P>0.0¢ P<0.01 P<0.01 P>0.0t

Table 4: Comparing aver age length of analgesia among the three groups of patientswith femoral fracture

Group Length of analgesia (hourp) Statistical asial
Neostigmine 9.30 R 0.001
Ketamine 10.15 Anova test
Placebo 5.30

According to table 2, the following average agesemeported for different groups: 66.3 years foostigmine
group, 67.4 years for ketamine group, and 65.5facebo group. As B 0.05, there is no significant difference
between the three groups in terms of age and thiage age of the three groups was 66.4 years gtapig.

As P> 0.05, no statistically significant difference walsserved between the three groups in terms of theage
pain score in recovery. However, pain score inrk@ta group was less than what was observed in tther two
groups 6 and 12 hours after operation. This sgorebstigmine group was less than what was obsénveldcebo
group (P<0.01). No statistically significant difference walsserved between the three groups in terms ofgzaire
24 hours after operation (0.05) (table 3-4).

As it is shown in table 4, the average analgegia tivas different across the three groups. ASOR001, the average
length of anesthesia was significantly more tham tiho other groups, while the average length ofigesia in
placebo group was the least.

The average dose taken within the first 24 houltsvfing the operation was also different acrossttivee groups.
As P<0.001, this dose was the least in ketamine gr88(8(mg pethidine) (table 4-5).
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Table5: Comparing average dose of painkiller taken within thefirst 24 hour sfollowing operation among the three groups of patients

with femoral fracture

Group Dose (mg) Statistical analysis
Neostigmine 40.9 R 0.001
Ketamine 33.¢ Anova test
Placeb 79.t

The average pain score 6 and 12 hours after operati ketamine group was significantly less thae dther
groups. In neostigmine group, this score was leas placebo (R 0.01). No significant difference was observed
between the score of three groups in recovery (F05).

DISCUSSION

What has always concerned the minds of anesthe@tdds development of an appropriate drug agpplement to
be added to local anesthetics in epidural blockriter to lengthen the period of analgesia and as&epatients’
satisfaction. This research seeks to achieve aroppate medical compound capable of elongatingléhgth of
analgesia through epidural method. Paying attertto@eriatric medicine and problems of their adjdatisease
(considering the increasingly wide growth of thigeagroup in society) seems to be one of the mopbitant
priorities of healthcare system. One of the moshmmon types of fracture among this age group is faimoone
fracture. Utilizing regional techniques, particlyagpidural anesthesia and post-operative painrgbwill provide

major aid to doctors and it has great advantagethése old patients.

By adding ketamine and neostigmine as adjuvantbdsical anesthetics for epidural anesthesia, tkeage post-
operative analgesia lengths and scores were cothpgeenst one another. A comparison of the resweléeved for
neostigmine, ketamine, and placebo group cleariptpdo the fact that the average pain scores i@etlyroups
within 6 and 12 hours after operation were différ@nd pain score in ketamine group was less tharother two
groups. In ketamine group, the average period at-pperative analgesia was more than other 2 grolipis
average in neostigmine group was more than whatolasrved in placebo group. The average dose okifler
taken (milligrams of pethidine) within the first Z¥urs after operation in ketamine group was ass than the
other two groups.

There results of previous researches are partralipe with what we have achieved. In a study aartdd by Batra
et al (2003), it turned out that adding neostignimeanesthetics as a supplement in Urogenital segen children
conducted through caudal anesthesia (it is in fakind of epidural anesthesia) helps make the teodtpost-
operative analgesia among children longer [16].

In a similar research conducted by P.H. Tan e2@00), it turned out that intrathecal neostigmiefph reduce post-
operative pain in inguinal herniorrhaphy. In thissearch, the length of analgesia in neostigmineimgneas
significantly longer than placebo €0.05) [17].

In another research conducted by Z.H. Khan et @& in India, it turned out that using intratheoalbstigmine
sedated the pain following spinal disc operatiod #re score of pain in neostigmine group 4 and @rhafter
operation was much less than what was observethaelpo group. According to this research, the aesmount
of morphine used within the first 24 hours in negreine group was 0.9 mg, while this amount was @g in
placebo group [18].

In a study carried out by Liu S. et al (1995), addiketamine could not increase the length of aessh
significantly following an operation with epidurahesthesia. The results of that study was notia With ours.
This discrepancy may be attributed to differentetyf surgery, the small number of samples in pre/research,
and the type of medicine taken [5].

Considering all the consistencies referred to betweur research and the above-said studies, iduont that the
length of analgesia in ketamine group is more thanother 2 groups. The length of analgesia in tigroge group
was more than what was observed in placebo grohp.pRin score and the average amount of painkilezn
within the first 24 hours following the operatiam ketamine group was more than what was observéteiother 2
groups. This value in neostigmine group was leas thhat was observed in placebo group. All thests faoint to
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the positive and effective influence of using niegstne and ketamine as adjuvant beside bupivactiireugh
epidural method among patients suffering from feahfmacture. Thus, the present research recommaesidg such
drugs but emphasizes ketamine as the best supéwitmthe minimum effective dose). No particutide effects
in neostigmine and ketamine groups were observedh&more, researchers are recommended to compaze
adjuvants with drugs used in this research andrtdpeir results in order to achieve the best madiompound
with the highest efficiency and least side effects.

CONCLUSION

Using neostigmine and ketamine as adjuvants aloitly W25% bupivacaine in epidural anesthesia resulta
longer post-operative analgesia and less consumgpifo painkillers. A longer period of analgesia ala$s
consumption of painkiller has been observed ambnge consuming ketamine compared to those whodiemh t
neostigmine.
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