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ABSTRACT

Background

Suxamethonium having its rapid onset and short duration of action makes this drug unique amongst
the neuromuscular blocking drugs described so far. However, use of suxamethonium is associated
with a large number of undesirable side effects.

Objective
To evaluate clinical effects of high and low dose of suxamethonium and to determine whether lower
dose of suxamethonium can be used for any beneficial effects in terms of its various adverse effects

e.g. cardiovascular responses, post-operative muscle pains and intraocular pressure.

Methods

A total of 100 patients were included in this prospective study. All these patients on preoperative
clinical evaluation were assessed to have adequate airway. All the patients were divided in two groups,
low dose group (group 1) and High dose group (group Il) with 50 patients in each at random. A standard
anesthetic technique was adhered to all the patients and following parameters were observed on
comparative basis: a. Fasciculation and post operative myalgia. b. Cardiovascular effects, c. Intraocular
pressure.

Observation

The incidence of post Suxamethonium pain was significantly greater in group Il. Increase in heart rate
from baseline was significant in both groups. There was no significant difference between the two
groups in the diastolic pressure but rise in systolic blood pressure was significant at all assessment

times in both groups. This rise from control was statistically significant.

Conclusion
Suxamethonium can be used in lower doses (0.5 mg/kg) in elective cases without airway compromise.

It gives benefits of reduced muscle pains, cardiovascular responses and intraocular hypertension.
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INTRODUCTION Dose of suxamethonium used plays an important
Suxamethonium is a depolarizing type of role as it determines the amount of drug reaching
neuromuscular blocking drug. Rapid onset and neuromuscular junction finally

short duration of neuromuscular block produced

. N Lower doses of suxamethonium will cause less
by this drug makes it uniqgue amongst the

neuromuscular blocking drugs described sg far prolonged apnea especially in cases of unknown

. . ” ... . plasma cholinesterase deficiency and in various
It produces adequate intubating conditions Wlthlr‘P y
30-40 seconds which lasts for 6-7minutes in

dosages used in anesthetic practice. Thus, there is adequate evidence to believe

) ) i ..suxamethonium in low doses would have fewer
However use of suxamethonium is associated with

L f s il lai
a lage number of undesirable siddesis, the Incidences of side &cts especially myalgia,

disease states where enzyme levels aré€ low

: . . . __untoward cardiovascular responses, potassium and
notable ones being myalgia and fasciculation, ] o _
. , , . . IOP changes without compromising its
hyperkalemia, cardiac arrhythmias, specially _ )
. . . : _ neuromuscular blocking properties.
bradycardia, raised intraocujantragastric and

intracranial pressure, mesenteric spasm, creatine

: : METHODS
phosphokinasuria, prolonged apnoea and _ _ _
A total of 100 patients were studied after taking

informed consentAll the patients were in the age

known trigger agent for malignant hyperthermia.
. . . .group 15-45 years and belonged\®A grade | or
Usual intravenous dose of suxamethonium is 1- _ _ _
_ _ Il. These patients presented electively for various
1.5mg/kg of body weight and many of the side ) _ _
types of sugery in CMS-TBaching Hospital,

myoglobinuria. Suxamethonium is also a well

effects have been seen to be dose reldteid.has , ]
. Bharatpuy Chitwan, NepalAll these patients on
also been hypothesized by waters and mapteson. . n )
preoperative clinical evaluation were assessed to
A large dose of suxamethonium is well known tohave adequate airway and belonged to class | or I
cause prolonged apnoet a work, published by of Mallampati classificatiof.
Stewart et al where lower than normal doses were _ ) _
_ _ Those patients having class Il or IV airways were
used, magnitude of cardiovascular responses e.rg. _
. ot included.
heart rate and blood pressure (mean arterial blood
pressure) was significantly less than those seen withll the patients were divided in two groups 50

conventional doses of suxamethonitim. patients in each at random.

Various hypothesis put forward by waters andl. Low dose group (group |): Fifty patients
collier " suggest altered balance of forces which belonging to this group were administei@8

develop at muscle fibrefascia interface or at mg/kg of suxamethonium.
sarcolemmal membrane, resulting in damage t ) .
_ . ~ 2. High dose group (group I1): Remaining 50
motor units thereby causing hyperkalemia, . . . :
patients were administered suxamethonium in

myoglobinuria, creatine phosphokinasuria etc. a dose ofL.5mgkg.

2



Yadav RK et al. A clinical comparison of high.........ccccceevnnncceinen,
A standard anesthetic technique was adhered to .  Intraocular pressure was measured at induction

all these patientsAll patients were premeditated and at 2 min and 4 min after administration of
with diazepam 0.02mg/kg the before night and in ~ suxamethoniumA SCHIOTZ tonometer was
the morning on the day of giery. On the table an used for this purpose.

intravenous line using normal saline was Starte%atistical analysis

and baseline blood pressure recording were madf)’ata was analyzed by Z test. Comparison within

Induction of anesthesia was achieved with inj. .
_ _ the group for cardiovascular parameters and IOP
Propofol upto a maximum of 2.5mg/kg given OVer < done using students paired‘t’ test. For

20-30 secondsAfter further 30 seconds, . . .
comparison between the two multiple linear

appropriate dose .of suxamethonium 0'5_ mg/kg 0Fegression analysis was undertaken controlling for
1.5 mg/kg depending upon the group patient belon%aseline variablesThe consolidated results of

to, was givenThereafter anesthesia was maintained[hese analyses have been presented in appendix

using oxygenAir, Isoflurane and long acting B. statistical significance was taken as p <0.05.
relaxants vecuronium.

OBSERVATIONS

Total of 100 patients were studied in both groups,

1. Pulse and blood pressure were continuousl)];iﬁy belonging to low dose group I and fifty in
monitored and recordings were obtained on thé1igh dose group IRl patients were oASA | or |l

status. Demographic data are statistically not

significant.All the patients were followed up to

Following observations were made:

following occasions:

a. Before and after induction with Propofol  enquire about the occurrence of muscle pdins.
b. After administration of suxamethonium. incidence of post Suxamethonium pain was
c. One minutes after intubation. significantly greater in group Il (p<0.05)wenty
d. Five minutes after intubation. seven (54%) patients in group Il complained of

. _ _muscle aches whereas only 17 (34%) patients in
2. Patients were followed up on the first and again ,
_ _ group | had muscle aches of varying sevehityne
on fourth or fifth day after operation and were _ _ _
of the patients in low dose group had major post
asked about of occurrence of muscle pdihs. , , i _
_ operative myalgia as against 5 in group Il
responses to the questions were assessed and

graded according tdable-1. Table: 2 Incidence of post Suxamethonium of
muscle pain (myalgia)

Grade of Group 1 Group 2

Table 1: grading of severity of muscle pain. myalgia (No. of pt.) (No. of pt.)

None Minor (Localized to one group of muscle)

None 33 23

Moderate (Generalized aches) Minor 4 10
Major (Interferes with normal activity and ~ Moderate 13 12
mobilization) Major 0 5
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Heart rate: 4. Rise in systolic blood pressure was significant at
values.After adjusting for baseline values, thegroup Il as compared with group | the systolic

average heart rate after induction was higher byress e rise to significantly higher values from

7.5 beats/min in group Il as compared to group lcontrol at induction (10.97 mm of hg) and at one

Slmllarly heért rate_elevatlon from baseline to ON€ . ite after intubation (13.83 mm of hdy. five
mllnu.te after intubation was also higher Py 67 beatsr‘{ﬂnutes after intubation, the significance was lost
min in group Il. These dects were significant (table 7)
(p<0.05).however at five minutes after intubation, '
the diference from baseline was not significantDiastolic blood pressure:
(p>0.05). within the groups increase in heart rat®iastolic pressure recordings were observed to be
from baseline was significant in both groups at alsteady comparatively and @ variations were
assessment times (table 6). unusualThis has been presented in table nbtts
. . observation is slightly diérent as there was no
Systolic arterial pressure; o _ gnty _

. . significant diference between the two groups in
There was considerable variation in both the groups™ ) _ ]

the diastolic pressure changes at induction as was

and observations have been presented in table no. ) _
the case in heart rate and systolic pressure (table

Table 3: Maximum variation of heart rate from basal values

Group Fall upto No change Rise upto
20%  10% 10% 20%  30% 40% 50% >50%
I 1 1 4 28 15 1 Nil Nil Nil
Il 1 2 Nil 1 6 13 16 8 3

Table 4: maximum variation of systolic blood pressure from control values.

Group Fall upto No change Rise upto
20% 10% 10% 20% 30% 40% 50% >50%
I Nil 1 Nil 18 22 8 1 Nil Nil
I Nil 2 Nil 1 19 17 9 2 Nil

Table 5: maximum variation of diastolic blood pressure from basal values

Group Fall upto No change Rise upto
20% 10% 10% 20% 30% 40% 50% >50%
| 1 2 2 24 16 3 2 Nil Nil
I 1 2 1 3 14 14 12 3 Nil
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Cardiovascular responses: values in mean (SD)
Table 6: Heart rate (beatsmin)

Group Contral After Induction 1 min after induction 5 min after induction
| (low) 85 (14.07) 90(13.56) 104(16.39) 91 (10.36)
Il (high) 84 (14.46) 97(16.05) 110(19.95) 92(12.44)

Table 7: systolic arterial pressure (mm of hg)

Group Control After Induction 1 min after induction 5 min after induction
| (low) 125(12.32) 129(12.22) 140 (11..06) 131 (1..43)
| I (high) 124 (9.55)  140(9.44) 154(14.92) 132 (11..26)

Table 8: diastolic arterial pressure (mm of hg)

Group Contral After Induction 1 min after induction 5 min after induction
| (low) 78(6.16) 82(5.24) 86(4.87) 81(4.98)
I 1 (high) 74 (5.82) 82(6.23) 92(5.43) 84(4.71)
Intra ocular pressures mm of hg after intubationThis rise from control

were recorded at three occasions, after |nduct|or\1lVaS statistically significant. Howeyert 4 min after

2 minutes and 4 minutes after drug (table 15).

Tension was measured in right eye because gfuxamethonlum values were restored towards

was 13.76(3.35) mm of hg which rise to 20.22(4.35¥ignificance disappeared

Table 9: Intraocular pressure recordings: values expressed as mean (SD) mm of hg

Group After Propofol 2 minute after suxamethonium 4 minute after suxamethonium

I 13.76(3.35) 20.22(4.35) 14.05(2.92)

I 14.15(4.03) 21.11(3.92) 16.63(3.36)
DISCUSSION The present study has demonstrated a reduced

Post operative myalgia though considered to béncidence of pain in patients given a smaller dose

minor side dict. Of the many regimes which have of suxamethoniumThese results are comparable

been proposed as a mean to reduce this pain, mdbbse obtained byt8wart et aP Fasciculation

effective and widely used method is pretreatmenbbserved in low dose group of patients were of finer

with a small dose of non-depolarizing relaxahts. quality and less discernible than in high dose group.
5
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However there seems to be little correlation In an attempt to analysis dose dependent types of
between visible fasciculation and incidence ofresponses, Katz and Eakins demonstrated marked

muscle pain.This was shown by Urbach in increase inresting tension of medical rectus irscat’

1960%muscles pains howeveseem to be related €ye following administration of suxamethonium

to occurrence of hyperkalemiaand creatine indosage of 30 -150 ug/k§Joshi and Bruce using
phosphokinesuri. 0.5 mg/kg and 1.0 mg/kg of suxamethonium found

higher dose caused less intraocular hypertension

than the smallerCook on the other hand found

pressure changes as a result of ganglioniqhat 1 mg/kg of Suxamethonium caused a
stimulation. The main adverse ffct of

Suxamethonium is known to produce arterial

_ _ significant increase in IOP and that a higher dose
Suxamethonium on cardiovascular system has beegf 2.5 mg/kg had a similarfett suggesting dose

bradycardia and nodal rhytribut they are much above normal paralyzing dose was neither critical

more common in children and after secondnor protective’® The present study does not

successive dose. Leiman confirmed elevation iNyemonstrate any suchfgifence. Howevein high

blood pressure and heart rate following dose group mean IOP value at 4 min after

suxamethonium in hypoxic and hypoxic: suxamethonium [16.63(3.36)] was higher than pre

hypercarbic doges. relaxant value [14.15(4.03)]. In low dose group

In present study where cardiovascular parameter¥@lues retuned to almost normal [table 15].1t is
were significantly raised at all reference times. 1tPOSSible that stress response to laryngoscopy and

is worthwhile to mention that in study byeSart intubation has contributed to rise in IOP as was
et al magnitude of increase in cardiovasculardemonstrated by Pandey et al. this was also shown

variables was higher than those observed in presef®y Wynands et al and Boweh.

study® Suxamethonium has been well known for Considering the present evidence available low

causing rise in intraocular tensiofpart from dose of suxamethonium does not appear to cause

Suxamethonium, there are many factors WhlChless compromise intraocular pressure than higher
affect IOR Arterial pressure and its correlation with doses especially in cases requiring intubafitis

IOP have been studied extensiveBhis is in is further substantiated by present stlyr study

agreement with Macri and Schreuder and Linnsserp]owever also showed mean 10fse at 4 min

who reported poor or no correlation betwe":'ninterval in group 1l to be significantly higher as

systemic pressures and I&FThe present study compared to group . this points towards possibility

demonstrated a significant rise in mean IOpof longer duration of intraocular hypertension

following suxamethonium and intubation in both caused by higher dose of suxamethonium.

the groups.This had also been noticed by
Craythrone andaylor et al **'” These findings CONCLUSION
were further confirmed by Pandey et al, who Low dose of suxamethonium has been assessed in

demonstrated that tracheal intubation alsothis study to reduce incidence of adverdeats.
accentuated rise in IGP Present studysupported by Low doses are also
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associated with reduction in incidence of muscle

pains, cardiovascular responses and shorter

duration of intraocular hypertensiofo conclude,

Suxamethonium can be used in lower doses (0.5

mg/kg) in elective cases without airway 9.

compromise. It gives benefits of reduced muscle

pains, cardiovascular responses and intraocular

hypertension.
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