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 Editorial

Opioids in Spinal Anaesthesia

Physicians have been using opioids over three

thousand years in clinical practice for analgesia.

Still they are the most potent drugs in analgesic

armamentarium for treating acute perioperative

pain. They have also their strong role in different

techniques of anaesthesia now a days. It is claimed

that the intrathecal administration of opioids is

century old1. However it was not until 1970s that

researchers have to know that these agents exert

their effect by binding with specific receptors.

Intrathecal opioids were first administered to

human subjects in 19792. Since then they are used

to provide analgesia for various surgical

procedures.Three advances in the later part of the

last century established the foundation of opioids

role in neuroaxial analgesia and anesthesia. In

1968 ‘gate control theory’ was proposed by Melzack

and Wall3. It stated that the spinal cord was a

potential target area for modulation of nociception.

This proposition leads to the discovery of opioid

receptors by Pert and Snyder in 19734. They also

identified the dorsal horn opioid receptors by

radiological techniques. In 1976 Yakush and Rudy5

succeeded to demonstrate that nociceptive stimuli

can be modulated by direct action of opioids on the

spinal cord. A great work was in 1979 when Wang

and colleagues used intrathecal morphine and

successfully provided analgesia to a small group of

cancer patients. Another study published in the

Lancet in the same year. It was suggested by the

authors that the analgesic effect was directly

mediated by morphine joining specific opioid

receptors located in the substantia gelatinosa of

Rolando present in the dorsal horn cells of the

spinal cord6.

There are three main types of opioid receptors

including mu, kappa, and delta. All opioids produce

analgesia by binding with opioid receptors. These

receptors are present in brain, spinal cord, primary

afferent neurons and non neuronal tissues and they

have their variable affinities for different types.

They produce different therapeutic responses and

adverse effects.  Intrathecally   mu opioid receptors

provide the primary site of action and are present

in lamina I and II (substantia gelatinosa) of the

dorsal horn. Opioids follow the   same molecular

mechanism.The agonists bind to G-protein coupled

pre and post synaptic opioid receptors which

inhibits adenylate cyclase7. That mediates

increased potassium and decreased calcium

channel. Ultimately the intracellular calcium level

falls which inhibits the release of excitatory

neurotransmitters substance P and glutamate and

there is a reduction in neuronal excitation. Though

the post-synaptic numbers are less than the

presynaptic receptors they play a vital role in

controlling the endogenous opioid containing

interneurons. Several other target sites have been

proposed for different opioids. These are local

anaesthetic like effects on sensory C fibers

(fentanyl), increase in CSF level of adenosine

(morphine) causing hyperpolarization of nerve

fibers and a calcium independent mechanism in

dorsal horn neurons which counters the knowledge

of damping down of neuronal activity in the context

of an analgesic effect 8. Studies have also shown

that intrathecal opioid not only act through spinal

specific mechanism. They also provide their

analgesic effects at distant sites via bulk CSF flow

to the supra spinal areas and also via systemic

vascular absorption followed by bind to higher

centers.

Though the mechanism of action of intrathecal

opioids is the same, their pharmacodynamics those

include onset, duration of action, intensity and

degree of cephalad spread differ. Spinal cord

bioavailability describes the differences 9, 10. The

ability of the intrathecal opioids to reach to their

specific intrathecal sites depends on their

lipophilicity. Lipophilicity is inversely related with

bioavailability at spinal sites. There by hydrophilic

opioid agonists (morphine, diamorphone) have a

greater bioavailability at spinal cord level than

lipophilic agents (fentanyl, sufentanyl). The

lipophilic opioids provide rapid onset, potent

analgesia but shorter duration of action.  If

commonly used lipophilic agent fentanyl is

considered, it has been found that only 8% of the
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intact drug can bind ultimately to the receptor sites

in the grey matter11.  The CSF level starts to fall

with concomitant increase in both epidural and

plasma level. Studies have shown also that the

clearance rate of fentanyl (27 ml/kg/min) is ten

times higher than that of morphine (2.8 ml/kg/

min) 9.

It has also been suggested that lipophilic opioids

have more affinity for white matter compared to

hydrophilic agents who have more affinity for gray

matter. This affinity can be explained by the

cellular construction of the sites. White matter is

composed of neuronal membranes and Schwann

cells which contains 80% lipid while grey matter

is more hydrophilic as it contains no myelin.   This

may explain the narrow band of segmental

analgesia at the site of injection by the lipophilics

versus the wider band of segmental analgesia by

the hydrophilic agents. Another important

pharmacokinetic aspect of intrathecal opioids is

cephalad movement and crossing the BBB. Bulk

flow of the drug, fluctuation of thoracic pressure

and changes in brain volume related with cardiac

cycle results in a net cephalad movement of injected

intrathecal drugs. They may also access the brain

stem through vascular system.  The lipophilic

agents readily crosses the BBB and posses the early

respiratory depression. Hydrophilic agents carry

the risk of delayed respiratory depression as they

cross the BBB slowly11.

Commonly the opioids are used intrathecally along

with a local anaesthetic. It has been found that

this combination provides better pain relief and

associated with fewer side effects than when either

drug is given alone. Though little is known about

the effects of local anaesthetics on opioid receptor

signaling it is known that they inhibit impulse

transmission at the nerve root and dorsal root

ganglia.  This helps explaining segmental block
12. A recent meta analysis has shown that the

mixture decreases the median doses of local

anaesthetics by 40%13. Other studies proved that

morphine at a dose of 75-150microgram is optimal

for single intrathecal administration which half of

the safe dose when morphine alone is used14.  This

reduction of doses provides fewer side effects.

There are side effects of intrathecal opioids.  Few

classic dose dependent side effects are recorded.

They are pruritus, nausea and vomiting, urinary

retention, and respiratory depression. Sedation and

somnolence and myoclonic activity are also

recorded when used with continuous infusion15.

Pruritus though mild becomes sometimes

distressing to the patients and need interventions.

Prophylactic use of opioid antagonists has been

recommended to prevent the problem along with

other side effects.  Respiratory depression is a

deleterious side effect which may lead to serious

consequences from desaturation to respiratory

arrest. So it is mandatory to monitor all the

patients closely. They need not to nurse in a PACU

or ICU. According to a Swedish guideline issued

in1992 all patients having spinal opioids can be

nursed in regular wards which is now practiced

widely16.

Although nausea is an unpleasant nuisance

following opioid administration, intrathecal opioids

are found to be reducing the occurrence.

Researchers have reported a significant decrease

in intraoperative nausea when 25µg fentanyl is

added to a standardized spinal anaesthetic for

caesarean delivery17 .Urinary retention is a

problem when hydrophilic opioids are used. There

is no evidence that spinal opioids cause

neurotoxicity11. It is also claimed that severe post

operative hypothermia develops in a variety of

surgical procedures including caesarean section.

The mechanism is yet to know but it is frequently

seen in unwarmed patients 18.

It is known that opioids are used alone or in

combination for a lot of surgical procedures

including day case surgery, orthopaedic, spine

surgery, urogenital, abdominal and also obstetric

surgery. The characteristics dictate their use in

different procedures. It is understandable that

fentanyl is suitable for day case surgeries. Morphine

is licensed for arthoplasty. A larger dose of

morphine can be used in spine surgeries. Post

operative analgesia following laparoscopic

cholecystectomy can be achieved with morphine

for up to 24 hours. Diamorphone is available and

used in some parts of the world and has established

as a suitable alternative for morphine11. Pethidine

is also used intrathecally but the risk of side effects

are high 19. Spinal opioids for caesarean delivery

bear a special interest for anaesthesiologists.

Probably fentanyl is the most widely used opioid

for caesarean section. A combination of fentanyl



(20-30 µg) with commonly used local anaesthetic
bupivacaine leads to a faster block for
intraoperative and immediate postoperative
analgesia without increasing the degree of motor

blockade10. Bigger doses proved no extra effect

although they did not appeared unsafe. Fentanyl

has also shown less emetic activity than either

morphine or pethidine.

Providing spinal anaesthesia with local
anaesthetics may not be a difficult technique now
days for the anaesthesiologists. Adding opioids may
be newer for many across the world. Though
complications have come down still they happen.
Till date thousands of works have been done with
different opioids for different surgical techniques.
Gathering experiences from those and acquiring
Knowledge of the opioid pharmacology is important
to apply in one’s own setting for better outcome
and fewer complications.

(JBSA 2017; 30(1): 1-3)

Dr. Manash Kumar Basu
Associate Professor
Dept. of Anaesthesia, NICRH, Mohakhali, Dhaka

Corresponding Author: E-mail: basumanash@gmail.com
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Abstract

Background: Major abdominal surgeries still induce neurohumoral changes responsible for postoperative

pain, various organ dysfunctions, prolong hospitalization and convalescence. Insufficient pain therapy

prolongs the hospital stay and rises the mortality rates. Epidural analgesia confers excellent pain relief

and complete dynamic analgesia leading to a substantial reduction in the surgical stress response. Opioid

and local anaesthetic infusion by an epidural catheter is widely used as a postoperative pain management

method after major abdominal surgeries. Type-2 Diabetic patient has many comorbidity with cardiovascular

complication and they are more vulnerable to pain.

Objectives: The purpose of this study was to compare the effect of levobupivacaine and bupivacaine with

fentanyl in postoperative analgesia and haemodynamic changes of type-2 Diabetic patients for major

abdominal surgeries.

Material and method: Sixty (60) patients were selected whose were suffering from Type-2 Diabetes

mellitus and were going to be operated for major abdominal surgeries (Whipple’s procedure, FCPD,

Gastrectomy, Hemi colectomy). Every patient received an epidural block in the sitting position at the T8-

9 or T9-10 level via 18 G Touhy needle. Each patient in group A  received 0.125% levobupivacaine with 2

µgm. fentanyl / ml solution through epidural catheter @ 4 ml / hr. and group B were received 0.125%

bupivacaine with 2 µgm. fentanyl / ml solution through epidural catheter@ 4 ml / hr

Results: Mean visual analog scale (VAS) values of groups did not differ at all time. They were 6 at the end

of the surgery (0.Min, p= 0.06). The VAS scores were not statistically significant in group A & group B (p

> 0.05). The frequency of tachycardia was higher in group B that was bupivacaine group.

Conclusion: The results of our study suggest same concentration of epidural levobupivacaine and

bupivacaine with fentanyl provide stable postoperative analgesia and both were found safe for the patients

undergoing major abdominal surgery, but levobupivacaine is less tachycardic and safer for Type-2 Diabetic

patient.

Keywords: Major abdominal surgery, thoracic epidural, levobupivacaine, type 2 DM.

(JBSA 2017; 30(1): 5-13)

Introduction

As is known, insufficient pain therapy prolongs the

hospital stay and raises the mortality rates.1

Epidural is commonly used for acute and chronic
pain therapy by the placement of a catheter in
epidural space. Consequently, lower doses of drugs
can be used and the side effects reduce. More

effective analgesia and early mobilization are the
advantages.2

The postoperative pain scores can be made lower
by using multimodal analgesia and continuous
epidural analgesia.3 Opioid and local anaesthetic
infusion by an epidural catheter is widely used as
a postoperative pain management method after



major abdominal surgeries.4 There are several

methods now a days to provide sufficient analgesia.

The agents which cause less side effects but better

quality of analgesia are more valuable.

Systemic toxicity results from excessive blood

levels of local anaesthetics in central nervous

system and cardiovascular system when they are

injected intravenous (IV) by mistake.5 They cause

directly negative inotrophy, myocardial conduction

abnormalities and arrhythmias. Arrhythmogenic

effects of these drugs are related with

repolarization of potassium, sodium and calcium

channels.6 Consequently with this mechanism,

cardiac impulse conduction slows down, QRS

complex widens, PR distance gets longer,

atrioventricular block occurs and fatal ventricular

arrhythmias such as ventricular tachycardia or

ventricular fibrillation occurs.7

As we know that Type-2 Diabetic patient has many

co-morbidity with cardiovascular and renal

complication, levobupivacaine shows less cardio

toxic effect than bupivacaine, so for better

postoperative pain management of diabetic patient

with less complication.

Diabetes mellitus is the most common endocrine

abnormality encountered in surgical patients and
is associated with increased perioperative
morbidity and mortality mainly due to the

complications of the disease. Diabetes mellitus is

characterized by impairment of carbohydrate

metabolism caused by a deficiency of insulin

activity which leads to hyperglycemia and

glycosuria.8 Surgery especially in the presence of
general anaesthesia produces a diabetogenic
response. Surgical stress leads to reproducible
physiological, metabolic and hormonal responses,
characterized by on altered carbohydrate

metabolism, a net loss of protein and an increased

lipolysis. They are due to an increased secretion

of catecholamines, ACTH, cortisol and cytokines.9

Cortisol prolongs and amplifies the hyperglycaemic

effects of catecholamines by stimulating

gluconeogenesis, and by increasing insulin

resistance.10 The increase in blood glucose in

diabetic patients during the first hours of a stressful

event is closely related to an increase in

catecholamines.

The type of surgery plays an important role in

severity of postoperative pain. Age, sex,

psychological factors or pharmacological factors also

plays an important role for postoperative pain.11

The pain therapy after abdominal and thoracic

surgeries is adequately successful by using

continuous epidural infusion.12

Bupivacaine is a long-acting amide and widely used

as local anaesthetic for epidural anaesthesia and

analgesia. However bupivacaine induced

cardiotoxicity in patients following accidental

intravascular injection limits its use.13 It has also

potential for neurotoxicity.14   Bupivacaine is found

more toxic to both the central nervous system and

the cardiovascular system.15

Therefore; a local anaesthetic which has similar

effects a bupivacaine but has less side effects on

cardiovascular system is needed. Levobupivacaine

(S-1-butyl-2-piperidylformo-2, 6-xylididehy-

drochloride) is the pure S (-) - enantiomer of

racemic bupivacaine. Preclinical animal and

volunteer studies showed less cardiac toxicity than

bupivacaine. It seems to be an alternative local

anaesthetic agent in epidural anaesthesia and

analgesia.

Our goal in this prospective, single blind,

randomized study was to compare the

levobupivacaine-fentanyl solution with bupivacaine-

fentanyl solution in Type-2 Diabetic patients to

determine the analgesic, hemodynamic and

arrhythmogenic activity by recording VAS Score,

NIBP and continuous ECG monitoring.

Material & methods:

This randomized single-blind study was conducted

from 1st July ‘2014 to 31st December ‘2014 at the

department of Anaesthesiology and Surgical ICU,

BIRDEM General Hospital, Shahbagh, Dhaka,

Bangladesh. After institutional ethical committee

approval and informed written consent, a total

number of 60 adult patients with Type - 2 Diabetes

mellitus with ASA physical status II & III scheduled

for various elective major abdominal surgeries

under combined anaesthesia (General plus

Epidural) were enrolled in this study. They were

divided into two groups 30 in each group randomly

allocated by envelop method where Group A (n=30)

received 0.125% levobupivacaine with 2 µgm.

fentanyl / ml solution through epidural catheter @

4 ml / hr & Group B (n=30) receive 0.125%

bupivacaine with 2 µgm. fentanyl / ml solution
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through epidural catheter@ 4 ml / hr. All patients

were reassured and the anaesthetic procedure was

explained on the day before the operation.

Intravenous access established in all patients in

the operating room with base line arterial blood

pressure (non-invasively) and heart rate obtained.

Every patient was received an epidural block in

the sitting position at the T8-9 or T9-10 level via

18 G Touhy needle. After epidural insertion each

patient received 6-8 ml 0.125% levobupivacaine for

group A and 0.125% bupivacaine for group B. Each

patient received General anaesthesia with

induction dose of inj. Fentanyl 2 microgram/kg,

inj. Propofol 2mg/kg and muscle relaxant

inj.Atracurium 0.5mg/kg. After induction, general

anaesthesia was maintained by 60% N2O and 40%

O2 and continuous infusion of Propofol @ 4mg/kg/

hr - 6mg/kg/hr. An incremental dose of muscle

relaxant inj. Atracurium 1/4th of initial dose was

given every 20 minutes interval.

Each patient in group A received 0.125%

levobupivacaine with 2 µgm. fentanyl / ml solution

through epidural catheter @ 4 ml / hr. and group

B received 0.125% bupivacaine with 2 µgm.

fentanyl / ml solution through epidural catheter@

4 ml / hr just 15 minute after general anaesthesia.

The base line blood pressure and heart rate were

recorded from the same

noninvasive monitor and cardiac rate and rhythm

were also monitored from a continuous display of

E.C.G from lead II. Blood sugar of each patient

was monitored hourly in perioperative period.

Data processing:

All data presented as mean (standard deviation)
unless otherwise indicated. Analysis of variance
unpaired student t test and chi-square test used to
detect the demographic data among the two
groups. Chi-square test, with any correction needed
(e.g., Yates’s continuity correction) used to analyze
the collected data. Data collected on a predesigned

data collection sheet and later on compiled on a

master chart. A  p value of <0.05 accepted as

statistically significant. Statistical analysis carried

out using Statistical Package for Social Science

(SPSS) for Windows version 17.0.

Result

Sixty patients who underwent major abdominal

surgery were enrolled in the study.  Among them

41 male and 19 female. Demographic data for each

group was similar (Table1). No significant

difference was obtained in systolic or diastolic

pressure values between groups (Figure 1). Twelve

patients (20%) underwent Whipples procedure,

fifteen patients (25%) underwent triple bypass,

twelve(20%) patients underwent biliary

reconstruction, nine patients (15%) underwent

anterior resection, six patients (10%) underwent

total gastrectomy and six patients( 10%) underwent

partial gastrectomy

(Table 2). Mean duration of surgery for Whipple’s

procedure 4 hours, for Triple bypass 3.5 hours for

Biliary reconstruction 3 hours, for Anterior

resection 3 hours, for Total gastrectomy 2.5 hours

and for Partial gastrectomy 2 hours (Table 2).

Postoperative satisfaction with the epidural

analgesia was similar with median scores of

69(levobupivacaine) and 73(bupivacaine) (VAS;

100mm= extremely satisfied) in the first 24 hour

after operation.

There was no significant difference between groups

for heart rate (Figure 1), systolic blood pressure

(Figure 2), diastolic blood pressure (Figure 3) and

postoperative analgesic requirements (Figure 4).

Total drug consumption for group A was 720ml

and for group B was 740 ml. Additional drug was

needed for group A 56 ml and for group B 54ml .

Sinus tachycardia was significantly higher in group

B during postoperative period. The heart rate of

patients in group B increased during postoperative

first four hours but this result was not statistically

significant.

Fourty patients Epidural catheter were inserted

at the level of T8/9 out of which twenty two patients

were group A and eighteen patients were group B.

In twenty patients Epidural catheter were inserted

at the level of T9/10 out of which eight patients

were in group A and twelve patients were in

group B.

 ASA catagorization (II, III) of group A was 20/08

and of group B was 22/10 patients. No cases of

cardiac depression or central nervous system

toxicity caused by vascular absorption or direct

intravascular injection of local anaesthetic

occurred. Our postoperative repeated visits for

early detection of pain and provide increased

patient satisfaction.
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Table 1 Demographic variables

Variables Group-A Group-B p value

Age (years) 48.40±11.12 50.20±12.55 0.56ns

Sex (M/F) 21/9 20/10 0.78ns

Weight (kg) 66.30±9.44 67.67±8.13 0.55ns

All values were presented as mean± SD or in

frequencies. Data were analysed using unpaired

student t-test. Statistically significance was set at

p-value <0.05. (S=significance, NS=not significant)

Table-II Distribution of the patients by type and

duration of operation (n=60)

Types of operation Frequency Percentage Duration

(%) of operation

(hours)

Mean±SD

Whilples 12 20.0 4.0±1.12

Triple bypass 15 25.0 3.5±0.85

Biliary reconstruction 12 20.0 3.12±0.75

Anterior resection 9 15.0 3.0±.65

Total gastrectomy 6 10.0 2.5±.63

Partial gastrectomy 6 10.0 2.0±.23

Total 60 100.0 3.33±0.60

All values were presented as mean± SD or in

frequencies. Data were analysed using unpaired

student t-test. Statistically significance was set at

p-value <0.05. (S=significance, NS=not significant)

Fig 1 Bar diagram showing per-operative heart rate

in two groups

The mean heart rate at different time in

peroperative period compared between two groups.

No statistical significant were observed in between

groups (p > 0.05)

The mean systolic blood pressure at different time

in peroperative period compared between two

groups. No statistical significant were observed in

between groups (p > 0.05)

Fig 2 Line diagram showing peroperative systolic

blood pressure in two groups

Fig 3  Line diagram showing peroperative diastolic

blood pressure in two groups

The mean diastolic blood pressure at different time
in peroperative period compared between two
groups. No statistical significant were observed in
between groups   (p > 0.05)

Table-III

Comparison of heart rate at postoperative

monitoring of the study respondents (n=60)

Heart rate Group-A Group-B p value

Mean±SD Mean±SD

0 hr immediate 78.3±3.9 81.6±3.0 <0.001s

postoperative

1st hour after infusion 70.6±3.8 75.1±7.1 0.003s

3rd hour after infusion 68.5±6.7 75.8±5.7 <0.001s

5th hour after infusion 69.5±3.8 71.5±5.9 0.13 ns

7th hour after infusion 68.6±4.0 69.5±6.2 0.49 ns

9th hour after infusion 69.1±4.3 71.3±5.5 0.10 ns

11th hour after infusion 70.7±4.8 73.0±5.2 0.08ns

13th hour after infusion 68.9±5.2 71.6±7.1 0.09ns

15th hour after infusion 67.5±4.5 69.7±5.9 0.12ns

19th hour after infusion 67.9±3.6 68.2±6.5 0.84ns

24th hour after infusion 67.7±3.7 68.3±5.7 0.63ns
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All values were presented as mean± SD or in
frequencies. Data were analysed using unpaired
student t-test. Statistically significance was set at
p-value <0.05. (S=significance, NS=not significant)

The mean heart rate at immediate postoperative,
1st & 3rd hours were significantly higher in group
B where as other period were non significant in

between groups (p > 0.05).

Table-IV Comparison of systolic blood pressure at

postoperative monitoring of the study respondents (n=60)

Systolic blood pressure Group-A Group-B p

Mean±SD Mean±SD value

0 hr immediate 124.4.9±7.0127.3±5.7 0.09ns

postoperative

1st hour after infusion 119.7±5.7 121.5±4.7 0.21ns

3rd hour after infusion 117.7±7.4 119.8±3.7 0.16ns

5th hour after infusion 114.9±7.1 118.1±4.1 0.08 ns

7th hour after infusion 112.6±9.3 115.5±3.9 0.12 ns

9th hour after infusion 112.9±8.1 115.5±4.1 0.13 ns

11th hour after infusion 113.2±8.5 114.1±6.5 0.63 ns

13th hour after infusion 113.7±8.9 115.5±4.4 0.34 ns

15th hour after infusion 112.7±8.2 115.8±4.2 0.07 ns

19th hour after infusion 110.7±7.8 113.5±4.9 0.10 ns

24th hour after infusion 114.1±9.2 112.5±5.2 0.41ns

All values were presented as mean± SD or in
frequencies. Data were analysed using unpaired
student t-test. Statistically significance was set at
p-value <0.05. (S=significance, NS=not significant)

The mean systolic blood pressure at different time
in postoperative period compared between two

groups. No statistical significant were observed in
between groups (p > 0.05)

Table-V Comparison of diastolic blood pressure at

postoperative monitoring of the study respondents

(n=60)

Diastolic blood pressure Group-A Group-B p

(n=30) (n=30) value
Mean±SD Mean±SD

0 hr immediate 77.2±6.4 79.4±3.3 0.09ns

postoperative

1st hour after infusion 68.2±6.4 71.0±6.4 0.09ns

3rd hour after infusion 67.7±7.7 69.6±4.0 0.23 ns

5th hour after infusion 69.7±6.5 68.9±4.2 0.52 ns

7th hour after infusion 68.0±4.8 69.4±3.0 0.18 ns

9th hour after infusion 69.0±6.6 69.7±4.9 0.65ns

11th hour after infusion 68.3±7.5 69.4±4.3 0.50ns

13th hour after infusion 66.8±7.9 69.2±5.2 0.18ns

15th hour after infusion 68.7±5.0 69.6±4.3 0.55ns

19th hour after infusion 67.6±5.0 67.9±5.7 0.81 ns

24th hour after infusion 65.7±5.0 67.5±3.9 0.12 ns

All values were presented as mean± SD or in

frequencies. Data were analysed using unpaired
student t-test. Statistically significance was set at
p-value <0.05. (S=significance, NS=not significant).

The mean diastolic blood pressure at different time
in postoperative period compared between two
groups. No statistical significant were observed in
between groups (p > 0.05).

The mean VAS at postoperative period compared
between two groups. No statistical significant were

observed in between groups (p > 0.05).

Fig 4 Bar diagram showing postoperative VAS score in two groups
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Discussion

Epidural analgesia is considered as the gold

standard analgesic technique for major abdominal

surgeries. This strategy has the potential to

provide complete analgesia and it is particularly

effective at optimizing functional pain relief, thus

improving patient satisfaction and postoperative

outcome.

The postoperative stress response to major

abdominal surgery is defined as a cascade of effects

that result from activation of neural, metabolic

and endocrine pathways with initiation of

coagulation and inflammatory mechanisms.20

This postoperative surgical stress response could

contribute to various organ dysfunctions in

susceptible individuals, thus leading to a difficult

and prolonged recovery and rehabilitation.44 There

is a common consensus that a reduction in the

stress response is followed by a reduced

postoperative major morbidity and improved

surgical outcome.20,44,45

It has been postulated that pain relief represents

an effective method to reduce surgical stress

response, since afferent neural stimuli and

activation of autonomic nervous system together

with other reflexes by pain serve as a major release

mechanism of the endocrine and metabolic

responses.44 Thus, one of the beneficial effects of

epidural analgesia results from obtunding the

postoperative stress response by provision of

optimal analgesia. Many reported randomized

studies with different analgesia regimens have

been combined in meta-analysis, furthermore often

there is no distinction between thoracic and lumber

epidural blockade or various techniques of

administration, facts that limit the interpretation

of these findings.44,46,47

The use of well-documented physiological

advantages of epidural analgesia in such a

postoperative care program leads to decrease of

morbidity across major abdominal procedures and

significantly improves the quality of postoperative

recovery.48, 49

Findings of many clinical trials are relevant in this

respect. Thus, patients with major abdominal

procedures managed in a multimodal care program

including epidural analgesia have demonstrated

earlier discharge from intensive –care unit, earlier

return of normal bowel function, reduced

catabolism and less fatigue than those undergoing

equivalent surgery but not participating in such a

postoperative care program.20,48,50

The present study demonstrates that

levobupivacaine, the pure S (-) -enantiomer of

racemic bupivacaine, is as effective as bupivacaine

in epidural analgesia when used with fentanyl for

major abdominal surgeries. Bupivacaine has been

compare to levobupivacaine for epidural, spinal or

infiltration anaesthesia and for supraclavicular

brachial plexus block. The comparisons of these

two local anaesthetics were planned for lower

abdominal surgeries, lower limb surgeries or

gynecologic surgeries.23, 27 No significant

difference for the quality of analgesia was recorded

between these local agents and all of them provided

efficient clinical anaesthesia.28, 29

In separate study we found that same

concentration of epidural bupivacaine and

levobupivacaine with fentanyl increased the

incidence of supraventricular arrhythmias but the

increase in bupivacaine group was significantly

higher than levobupivacaine group. There was not

significant variability in the frequencies of

Ventricular arrhythmia levels both in preoperative

and postoperative periods. The basic cardiac

rhythm status of the patients was determined first

by Holter machine before the operation. Then we

compared the arrhythmogenic, analgesic and

haemodynamic effects of bupivacaine and

levobupivacaine in the postoperative period.

Bupivacaine produces local anaesthesia by blocking

sodium channels and this action is main

responsible for its Cardiotoxicity.28 Levo-

bupivacaine has less potential for sodium channel

blocked and produces less arrhythmia, so it has

been a popular local anaesthetic agent.30,31 It was

thought that it can be used instead of bupivacaine

because of its less toxic side effects to

cardiovascular and central nervous system.32,33

Corrected QT is used to evaluate the
arrhythmogenic potential of drugs. Levo-
bupivacaine has also a poor influence on QRS or
corrected QT.34

 We could not found any decrease in periferic
oxygenation. This result was similar with the study

of Glaser et al.23 The increase in heart rate

between postoperative first and third hours was
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higher in Group - B. This result also supported

that bupivacaine has more negative effects on

haemodynamic parameters. However this does not

prop up the result of the trial from Burke et al.36

The result of this study indicated that

levobupivacaine-fentanyl and racemic bupivacaine-

fentanyl show equally effective potencies for

epidural analgesia. We aimed to obtain the effects

of both solutions on systolic arterial blood pressure,

diastolic arterial blood pressure, periferic oxygen

saturation and analgesia. The rate of cardiac

arrhythmia in the post-operative period is higher

in Group-B. With regard to the safety of the S-

isomer of bupivacaine, further clinical or

experimental trials can be planned for different

type of surgeries.

Conclusion

The results of our study suggest same

concentration of epidural levobupivacaine and

bupivacaine with fentanyl provide stable

postoperative analgesia and both were found safe

for the patients undergoing major abdominal

surgery, but levobupivacaine is less tachycardic

and safer for Type-2 Diabetic patient.
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Abstract

Introduction: Dilatation and curettage (D&C) is a common procedure that generally causes considerable

pain and usually done under procedural sedation and analgesia. Propofol is an ideal  intravenous anaesthtic

agent for short interventional procedure like D&C but lack of analgesia remains it’s main shortcoming

therefore it is always combined with an analgesic. Ketamine and fentanyl are the popular analgesic in

this context.

Objectives: This prospective clinical study was designed to evaluate to compare propofol ketamine

combination versus propofol fentanyl combination in respect of hemodynamics and recovery time for

procedural sedation and analgesia in patients undergoing D&C.

Methods: This prospective randomized study was performed on 100 patients who underwent elective

D&C procedure. Patients were randomly allocated into two groups of fifty each:  group PK received

propofol 2mg/kg + ketamine 1mg/kg for induction and propofol 4mg/kg/hr + ketamine 1 mg/kg/hr for

maintenance anesthesia, group PF received propofol 2 mg/kg + fentanyl 2 ìg/kg for induction and propofol

4 mg/kg/hr + fentanyl 1ìg/kg/hr for maintenance of anesthesia. The pulse rate, systolic and diastolic

arterial blood pressures and peripheral oxygen saturation were recorded. Recovery times, side effects of

sedation were also recorded.

Results: Demographic data were found similar in two groups. There were no significant differences in

heart rate, systolic and diastolic arterial blood pressure in all time intervals among groups except there

was statistically significant fall in systolic blood pressure after induction in PF group (P=0.005). Recovery

time was statistically significant increase in Group PK compared to Group PF (p=0.004). There were no

significant differences among groups in regard to side effects.

Conclusion: Propofol ketamine and propofol fentanyl had similar hemodynamic stability without any
important side effects for procedural sedation and analgesia in patients underwent D&C but propofol
ketamine had longer recovery time.

Key words: Dilatation and curettage, procedural sedation and analgesia, propofol, ketamine, fentanyl .

(JBSA 2017; 30(1): 14-20)

Introduction

Dilatation and curettage (D&C) is a short invasive

procedure that causes significant pain due to

introduction of cervical dilators and tissue

extraction. D&C usually done under sedation and

analgesia, general anaesthesia and neuroaxial

blockade are alternatives and less used anaesthetic

choices.1 Sedation and analgesia both needed for

theses types of painful interventional procedures.2

With the introduction of shorter acting sedatives

for sedation and opioids for analgesia, specific

reversal agents for both opioids and sedatives and

availability of noninvasive monitoring equipments,

procedural sedation and analgesia can be safely

administered in many health care settings.3 The

goals of procedural sedation and analgesia include



a rapid and smooth induction, effective anaesthesia

and analgesia, smooth and prompt recovery with

minimal or no post procedure side effects so that

an early discharge is possible.4

Of all intravenous anaesthetic agents that are

available, propofol’s pharmacokinetic profiles

favour its administration by continuous

intravenous infusion.5,6 As propofol has no

nociceptive effect, it is generally combined with

an analgesic, the popular combination being either

propofol with fentanyl or propofol with ketamine.

Ketamine is a potent anaesthetic that provides

analgesia, sedation and amnesia and it might be

appropriate option for short procedures.7,8,9 Its

main disadvantages are that it produces

hypertension and precipitates emergence

phenomena, propofol seems to eliminate ketamine

induced emergence phenomena.10 Fentanyl is a

potent analgesic and most frequently used opioid

in clinical anaesthesia today. Its disadvantages are

respiratory depression and postoperative nausea

and vomiting.11

The current study was designed to evaluate

propofol ketamine combination versus propofol

fentanyl combination in respect of hemodynamics

and recovery time for procedural sedation and

analgesia in patients undergoing D&C.

Materials and Methods

It was as prospective comparative study of

randomly selected one hundred patients (fifty

patients in each group) age between 18-45 years,

ASA physical status I and II scheduled for elective

D&C in Border Guard Hospital, Pilkhana, Dhaka

from July 2015 to June 2016. Permission was taken

from departmental review board before starting

the study. Patients with psychiatric illness,

hypertension, ischaemic heart disease, raised

intracranial pressure and emergency procedure

were excluded from the study. Pre-anaesthetic

check up was done 24 hours prior to surgery and

the procedure was explained to the patient and

written consent was obtained from each patient.

All patients received oral diazepam 5 mg at night

before D&C. On arrival to the operation theatre,

intravenous access was established. The patients

were randomly allocated into two groups as follows:

Group PK (n = 50) received propofol 2mg/kg +

ketamine 1mg/kg for induction and propofol 4 mg/

kg/hr + ketamine 1 mg/kg/hr for maintenance of

anesthesia.

Group PF (n = 50) received propofol 2mg/kg +

fentanyl 2ìg/kg for induction and propofol 4mg/kg/

hr + fentanyl 1ìg/kg/hr for maintenance of

anesthesia.

Blood pressure, heart rate, ECG and SpO2 (oxygen

saturation) were monitored at pre induction, after

induction and in perioperative period after starting

infusion every 5 minutes till the end of the

procedure. The level of sedation was assessed at

1–3 min intervals, and the infusion rate was

adjusted accordingly to achieve a Ramsay Sedation

Scale (RSS) score of 5 (Table VII).12 Any movement

of the patient was treated with increase in the study

drug infusion rate. A full set of resuscitation

equipments including suction apparatus, oxygen,

a bag valve mask, appropriate airway,

resuscitation drugs and defibrillator were available

throughout procedure and recovery to combat any

adverse event. Any serious adverse events as well

as side effects like desaturation (SpO2 less than

93%), hypertension (systolic BP more than 30% of

baseline record), and hypotension (systolic BP less

than 90 mm of Hg) were observed, recorded and

managed. At the end of procedure the continuous

infusion of drugs was stopped and all patients were

shifted to the recovery room, vital parameters were

monitored. Presence of any complication like

nausea, vomiting, desaturation, hypotension,

bradycardia, delirium and hallucination were

observed, managed and documented. Recovery

status will be assessed by the Modified Aldrete

Recovery Score (Table VIII).13 Patients will be

considered to be ready to discharge from recovery

room when they will have stable vital signs,

oriented, have no intractable nausea or vomiting,

have minimum pain, and Recovery Score is

persistently at least 8 or more than 8. Recovery

time was calculated as the time from the last dose

of medication given until discharge criteria were

met.

All statistical analysis were carried out using SPSS

(Statistical Package for social sciences) 17.0 for

windows. All results are expressed as mean ±

standard deviation (Mean ± SD) or in frequencies

as applicable. Results are considered statistically

significant if p< 0.05.
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Results

Patient’s demographics were shown in Table I.

Data were similar and fairly comparable in both

groups and differences were statistically not

significant. Changes of pulse rate in PK and PF

group were shown in Table II. The mean pulse

rate was 76±5 (Mean + SD) per minute and 72±7

(Mean + SD) per minute in PK and PF group

respectively at pre induction level and the

difference was statistically not significant. There

was slight increase in pulse rate after induction in

both the groups which was statistically not

significant. After starting the infusion pulse rate

did not show any significant difference. Changes

of systolic pressure in PK and PF group were shown

in Table III. The mean systolic blood pressure was

116±6 (Mean + SD) mm of Hg and 119±5 (Mean +

SD)  mm of Hg in PK and PF groups respectively

at pre induction level and the difference was

statistically not significant. There was statistically

significant fall in systolic blood pressure after

induction in PF group (P=0.005). After starting the

infusion systolic blood pressure did not show any

significant difference. Changes of diastolic pressure
in PK and PF group were shown in table IV. The
mean diastolic blood pressure were 76±7
(Mean+SD)  mm of Hg and 74±6 (Mean+SD)  mm
of Hg in PK and PF group respectively at basal
level and the difference is statistically not
significant. After induction there was statistically
no significant difference in both the groups. After
starting the infusion diastolic blood pressure did
not show any significant difference. Side effects
were shown in Table V. There were no significant
differences among groups in regard to side effects.
Anaesthesia related data were shown in Table VI.

Procedure time and anaesthesia time were similar

in both groups and differences were statistically

not significant. Recovery time was less in PF group

than PK group and difference was statistically

significant (P=0.004).

Table I Demographic data

Characteristics Group PK Group PF P Value Result

(n=50) (n=50)

Age 29.03+5.98 28.63+6.69 0.897 NS(student ‘t’ test , unpaired)

Weight 56.83+8.45 56.83+8.45 0.775 NS(student ‘t’ test , unpaired)

ASA physical status

I 43(86%) 44(88%) 0.767 NS(chi square test)

II 7(14%) 6(12%) 0.974 NS(chi square test)

Values are expressed in Mean + SD and Percentage     NS– Not significant

Table II Comparison of changes in pulse rate (rate/min)

Time Group PK Group PF P Result

(n=50) (n=50) Value (student ‘t’ test,

unpaired)

Pre induction 76+5 72+7 0.181 NS

After induction 81+4 83+5 0.068 NS

5 minutes 80+4 83+7 0.061 NS

10 minutes 81+5 81+6 0.921 NS

15 minutes 81+5 78+6 0.093 NS

20 minutes 80+6 78+5 0.064 NS

25 minutes 79+5 77+6 0.128 NS

30 minutes 79+6 78+5 0.327 NS

Values are expressed in Mean + SD

NS– Not significant
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Table III Comparison of changes in systolic blood

pressure (mm of Hg)

Time Group PK Group PF P Result

(n=50) (n=50) value (student
 ‘t’ test,

unpaired)

Pre induction 116+6 119+5 0.161 NS

After induction 115+13 109+8 0.005 Sig

5 minutes 116+8 118+10 0.640 NS

10 minutes 118+8 116+11 0.273 NS

15 minutes 117+7 114+10 0.218 NS

20 minutes 117+7 114+9 0.019 NS

25 minutes 116+6 114+9 0.230 NS

30 minutes 117+7 114+10 0.075 NS

Values are expressed in Mean + SD

NS- Not significant

Sig- Significant

Table IV Comparison of changes in diastolic blood

pressure (mm of Hg)

Time Group PK Group PF P Result

(n=50) (n=50) value (student
 ‘t’ test,

unpaired)

Pre induction 76+7 74+6 0.171 NS

After induction 74+5 73+6 0.542 NS

5 minutes 76+4 75+6 0.153 NS

10 minutes 78+7 76+5 0.072 NS

15 minutes 77+6 74+6 0.081 NS

20 minutes 76+7 75+7 0.443 NS

25 minutes 77+6 75+6 0.250 NS

30 minutes 76+5 74+6 0.125 NS

Values are expressed in Mean + SD

NS– Not significant

Table V Side effects

Side effect Group PK Group PF P Result

(n=50) (n=50) value (student
 ‘t’ test,

unpaired)

Nausea 3(6%) 4(8%) 0.718 NS

Vomiting 3(6%) 2(4%) 0.532 NS

Desaturation 4(8%) 3(6%) 0.682 NS

Hypotension 3(6%) 4(8%) 0.718 NS

Bradycardia 2(4%) 3(6%) 0.587 NS

Delirium 5(10%) 4(8%) 0.813 NS

Hallucination 3(6%) 2(4%) 0.532 NS

Values are expressed in Percentage
NS– Not significant

Table VI Anaesthesia related data

Time Group PK Group PF P Result

(n=50) (n=50) value (student
 ‘t’ test,

unpaired)

Procedure 14.71+ 15.23+ 0.697 NS

time (minutes) 5.59 6.13

Anaesthesia 20.12+ 19.32+ 0.752 NS

time (minutes) 5.87 6.11

Recovery 11.17+ 8.34+ 0.004 Sig

time (minutes) 2.65 1.26

Values are expressed in Mean + SD

NS- Not significant   Sig- Significant

Table VII Ramsey Sedation Scale

Sedation Description

level

1 Patient is anxious, agitated or restless,
or both

2 Patient is cooperative, oriented, and
tranquil

3 Patient responds only to commands

4 Patient responds to light glabellar tap
or loud auditory stimulus

5 Patient has a sluggish response to light
glabellar tap or loud auditory stimulus

6 No response

Table VII The Modified Aldrete Recovery Score

Parameter Number

Activity

Voluntary movement of all limbs to command 2
Voluntary movement of two extremities 1
to command
Unable to move 0
Respiration
Breathe deeply and cough 2
Dyspnea, hypoventilation 1
Apneic 0
Circulation
BP +/- 20 mm Hg of pre-anaesthesia level 2
BP > 20-50 mm Hg of pre-anaesthesia level 1
BP > 50 mm Hg of pre-anesthesia level 0
Consciousness
Fully awake 2
Arousable 1
Unresponsive 0
Colour
Pink 2
Pale, blotch 1
Cyanotic 0

Total score must be > 8 at conclusion of monitoring.
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Discussion

Procedural sedation and analgesia is the use of

sedative, analgesic, and dissociative drugs to

provide anxiolysis, analgesia, sedation, and motor

control during painful or unpleasant diagnostic and

therapeutic procedures.14 Goals of procedural

sedation and analgesia include providing an

adequate level of sedation while minimizing pain

and anxiety, maximizing amnesia, minimizing the

potential for adverse drug-related events,

controlling behavior, and maintaining a stable

cardiovascular and respiratory status.

In this present study, with the present study, we

compared propofol ketamine with propofol fentanyl

for procedural sedation and analgesia in D&C. We

found that both groups have similar

hemodynamics, similar side effect profile and

shorter recovery time with propofol fentanyl. The

ideal pharmacologic agent for procedural sedation

and analgesia should have rapid onset and fast

recovery time. However, there is still no consensus

for best sedoanalgesic management for short-term
procedures like D&C. Unfortunately, at this time

no single agent exists that has all of the

aforementioned qualities, so anaesthesiologists

must use combinations of different drugs at varying

does to achieve as many of the desired goals as

possible.15 Propofol is a substituted phenol

anesthetic, which is associated with smooth
induction, good maintenance and rapid recovery.
Ketamine, a powerful analgesic has a high margin
of safety. It produces no negative influence on
ventilation or circulation. Its main disadvantage
is emergence delirium.16,17 Fentanyl, a
phenylpeperidine derivative has analgesic potency
50-100 times that of morphine. But it is associated
with respiratory depression and post operative
nausea and vomiting. Different combinations like
remifentanyl/propofol,18 fentanyl/propofol,19

alfentanyl/propofol or ketamine/propofol were
shown to provide reliable and effective hypnosis
and analgesia in D&C.20 There is a limited number
of studies concerning the use of propofol-ketamine
for sedation in gynecological procedures.20 Sahin

et al. reported that alfentanil/propofol and

ketamine/propofol combinations provide reliable

and effective hypnosis and analgesia; however, the

ketamine/propofol combination leads to higher

consumption of propofol and results in a longer

orientation time than the alfentanil/propofol

combination.20

There was fall in systolic blood pressure in Propofol

Fentanyl group after induction as compared to

propofol-ketamine group. After starting of infusion

the systolic blood pressure did not show any

significant change in perioperative period. Guit JB

et al21 have also reported similar trend though

both groups were haemodynamically stable.

Ketamine stimulates cardiovascular system

associated with increases in blood pressure and

cardiac index respectively. Propofol decreases

mean arterial pressure and cardiac index

respectively. Modest doses of diazepam and

midazolam attenuate haemodynamic effects when

given as continuous infusion with it.22 The

haemodynamic stability of propofol ketamine

combination makes it suitable for use during

outpatient anaesthesia.23

In this study, incidences of side effects of both

sedation regimens found less and almost similar.

Desaturation and airway problems were found

mild, transient and corrected easily with

supplemental oxygen and repositioning of airway.

Nausea, vomiting, delirum and hallucinations

were less in both groups and manageable. It is

also assumed that sedative and antiemetic effects

of propofol may counterbalance the nauseant and

psychomimetic effects of ketamine.24

Mean recovery time was more in group PK than

group PF and the difference is statistically

significant (P=0.004). Keatmine is safe and useful

for procedural sedation agent but it delays

recovery.25 Mean recovery time was 11.17+2.65

(Mean+SD) minutes with propofol and ketamine
in this study. Mean recovery time from etomidate
has been reported between 12.6±10 (Mean+SD)
minutes26 and 17.0±10.1 (Mean+SD) minutes.27

Studies of fentanyl/midazolam combination have

shown recovery times from 28.5 minutes28 to

113.7±36.9 (Mean+SD) minutes.29 A limitation of

this study was that we could not measure end tidal

carbon dioxide (EtCO2). For measurement of

EtCO2, require special sensor containing

facemask.

Conclusion

Propofol ketamine and propofol fentanyl mixture

had similar hemodynamic stability without any

important side effects for procedural sedation and

analgesia in patients underwent D&C but propofol

ketamine had longer recovery time.
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Abstract

Background: Predicting patient outcome is an important component of patient care in the critical care

units. It has a vital importance to the intensivists. Because it allows the planning of early aggressive

therapeutic interventions, optimum resource allocation and appropriate counseling of the family as well

as the patient. So the intensivists have developed a number of prognostication tools for the patient

admitted to ICU for above purpose. The two widely adopted systems to predict mortality are the Acute

Physiology Assessment Chronic Health Evaluation (APACHE2) & Simplified Acute Physiology

Score(SAP).Though useful, these tools are complex & require input of a large number of variables derived

from patients history, physical examination & initial laboratory data. In several studies, it has been

shown that serum magnesium level has great effect on mortality & morbidity in critically ill patient. But

there is no study to observe the effect of hypomagnesium on the outcome of GBS in ICU.

Methods and materials: A prospective observational study in the intensive care unit of DMCH from

January 2014 to December 2015. Thirty patients admitted to the ICU with suspected GBS requiring intensive

care for more than at least 2 days with age more than 18 years were included. A blood sample was collected

for estimation of serum total magnesium level on the day of admission to ICU. Finally all collected data

were tabulated and analysed using standard statistical methods by SPSS version 17 for Windows. The Chi-

square test was applied to correlate hypomagnesemia & normomagnesemia with the outcome.

Result: Total numbers of patients were thirty. 40% of patient had been suffering from hypomagnesemia.

40% patient needed  mechanical ventilation.The mean length of mechanical ventilation days were higher

in hypomagnesemic patients than normomagnesemic with were 17.66±8.40 vs 12.05±3.68 days. The mean

length of ICU stay were 20.50(±9.48) days in hypomagnesemia and 14.22(±3.33) days in normomagnesemics.

33.33% patient had hyponatremia,58.33% patient had hypokalemia,50% patient had hypocalcemia. 50%

patients  with hypomagnesemia had sepsis. :Mortality rate in hypomagnesemic patients were 80% that

were 20% in normomagnesemia.

Conclusion: Hypomagnesemia has played a pivotal role in prediction of mortality and morbidity in

GBS. So hypomagnesemia can be used as a prediction tool for patient suffering from GBS in ICU.

(JBSA 2017; 30(1): 21-26)

Introduction:

Magnesium is the fourth most abundant cat-ion in

the human body and the second most abundant

intracellular cat-ion after potassium. Magnesium

(Mg) is pivotal in the transfer, storage, and

utilization of energy as it regulates and catalyzes

more than 300 enzyme systems. Al-Ghamdi et al,

Altura et al. Magnesium deficiency has been

associated with a number of clinical manifestations

such as atrial and ventricular arrhythmias, cardiac



insufficiency, coronary spasm, sudden death,
skeletal and respiratory muscle weakness,
bronchospasm, tetany, seizures, and other
neuromuscular abnormalities and a number of
electrolyte abnormalities, including hypokalemia,
hypocalcaemia, hyponatremia, and hypophos-
phatemia. Al-Ghamdi et al, Sanders et al, Fawcett
et al, Whang et al, Speich M et al. Hypo-
magnesaemia is one of the most common
electrolyte disturbances in hospitalized patients,
especially in the critically ill. The Prevalence of
hypomagnesaemia (measuring total serum
magnesium) has a wide range (11% to 61%), and
considerable controversy exists regarding its
effects on morbidity and mortality. Reinhart et al,
Chernow et al, Guerin et al. The severity of
hypomagnesaemia can be assessed using
subjective clinical evaluation and biochemical
markers of organ dysfunction. Prevalence of
Hypermagnesaemia varies from 5.7% to 9.3%.
Drueke TB et al. The highest serum magnesium
concentrations reported so far is 13.4 mmol/L in a
78 years old woman who swallowed water from
the Dead Sea.Huey et al, Oren et al. severe
hypermagnesaemia in fact that seems to be a
feature in patients who drown in the Dead Sea.
Oren et al. Hypermagnesaemia commonly occurs
due to the excessive administration of magnesium
salts or magnesium-containing drugs, especially
in patients with reduced renal function.
Hypermagnesaemia may rarely be due to
redistribution from cells. Swaminathan et al.
Disorders of magnesium metabolism are common
in hospital patients and are frequently
unrecognized. Low magnesium intake may be a
contributor to many diseases including diabetes,
cardiovascular disease and osteoporosis. Common
complications of hypomagnesaemia include cardiac
arrhythmias, and hypocalcaemia. Hyper-
magnesaemia, though less frequent, can also lead
to cardiovascular and neuromuscular
manifestations. Early recognition of disordered
magnesium metabolism and correction of the
electrolyte imbalance is necessary to avoid these
complications. Swaminathan et al. The aim of this
study was to evaluate the relationship between
levels of magnesium and length of ICU stay,
electrolyte disturbance and mortality rate of
patient suffering from GBS in ICU.

Methods:

A prospective observational study in the intensive

care unit of DMCH from January 2014 to

December 2015. The study was approved by the

Institutional Ethical Committee & permission was

taken from ICU in-charge. Thirty patients

admitted to the ICU with suspected GBS requiring

intensive care for more than at least 2 days with

age more than 18 years were included after a

written informed consent was obtained. Patients

receiving magnesium supplementation prior to

transfer to ICU were excluded from this study.

Accidental death like accidental extubation,

ventilator failure or any iatrogenic insult,

alternative diagnosis later on, unwilling to

continue treatment in DMC, ICU also excluded

from study. A blood sample was collected for

estimation of serum total magnesium level on the

day of admission to ICU. A detailed history and

thorough clinical examination were performed in

every patient. Other investigations were done by

standard laboratory method and also radiological

investigations as indicated in every patient by the

ICU doctor. When GBS was diagnosed clinically,

blood for s. magnessium level was sent by

investigator The study did not interfere with the

patient management in the ICU. Patients were

followed up to assess their mortality and morbidity

in the form of total ICU stay, need of mechanical

ventilation and duration of ventilatory assistance,

associated medical conditions like sepsis,

electrolyte abnormalities.. Serum total magnesium

was measured by colorimetric method using Titan

Yellow (described by Neill and Neely) 11. The

normal value of total serum magnesium was
between 1.7 to 2.4 mg/dl.Two Other routine
laboratory investigations (normal ranges) included
sodium (136 to 145 mEq/L), potassium (3.5 to 5.5
mEq/L), total serum calcium (8.2 to 10.6 mg/dl),
total bilirubin (less than 1.2 mg/dl), creatinine (0.4

to 1.3 mg/dl) and glucose (less than 126 mg/dl for

fasting and 200 mg/dl for random or post-prandial).

Duration of ventilation was defined as the number

of days from intubation to extubation. Length of

ICU stay was defined as number of days from

admission to ICU & release from HDU. Patients

were classified into two groups according to their

initial serum total magnesium level:

hypomagnesemia (less than 1.3 mEq/L) and

normomagnesemia (1.3 to 2.1 mEq/L).Finally all

collected data were tabulated and analysed using

standard statistical methods by SPSS version 17

for Windows. The Chi-square test was applied to

correlate hypomagnesemia & normomagnesemia

with the outcome.
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Results

Tabel-I Distribution of the patients by age

Age group Hypo Normo Total P

(years) magnesium magnesium value

< 20 years 02(16.7) 03(15.79) 05(16.7) 0.44

21-30 years 06(50.0) 06(31.58) 12(40.0)

31-40 years 01(8.33) 06(31.58) 07(23.3)

> 40 years 03(25.0) 03(15.79) 06(20.0)

Total 12(100) 18(100) 30(100)

Mean ±SD 28.67(±10.52) 29.61(±8.36) 29.23(±9.12)

Table-I shows in case of hypomagnesaemia mean age was 28.67(±10.52) years and 29.61(±8.36) years in
case of normomagnesemia.

Fig 1 Distribution of thepatients by sex and hypo

and norm magnesium

Figure shows hypomagnesaemia had female
preponderance which was 58.33%.

Fig 2  Distribution of magnesium level of the study

population

Table-II Association between need for ventilator support with hypo and norm magnesium

Need for ventilator Hypo Norm Total P

support magnesium magnesium value

Yes 07(63.63%) 04(36.36%) 11(100%) 0.06

No 05(26.31%) 14(73.68%) 19(100%)

Total 12(40%) 18(60%) 30(100%)

Need for mechanical ventilation was not significant.

Table-III Mean duration of ventilator support and length of stay in ICU according to hypo magnesium

& normomagnesium.

Hypomagnesium Normomagnesium P value

Duration of ventilator support 17.66(±8.40) 12.05(±3.68) 0.01

Length of stay in ICU 20.50(±9.48) 14.22(±3.33) 0.01

The mean length of mechanical ventilation days
is higher in hypomagnesemic patients than
normomagnesemic with was (17.66±8.40 vs
12.05±3.68) days. The mean mechanical ventilation
days was inversely correlated with serum

magnesium level (p 0.01).

The mean length of ICU stay was 20.50(±9.48) days
in hypomagnesemia. The length of ICU stay was
inversely correlated with serum magnesium level
(p=0.01).
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had female preponderance which was 58.33%. In

study of Mousavi  et al showed the mean age of

patients was 60.54±2.06 yrs. (range, 15-97 yrs) in

critically ill patient. There were 252 males (55.7%)

and 121 (44.3%) females. In our study, 40% (12/30)

patients were hypomagnesemic, 60% (18/30) were

normomagnesemic, suggesting frequent

occurrence of low Mg in ICU patients suffering

from GBS. Limaye CS  et al studied serum

magnesium levels in critically ill , On admission
to MICU 52% patients had hypomagnesemia, 7%
patients had hypermagnesemia and 41% patients
had normomagnesemia. It has been observed in
some studies, which had measured ionized Mg, the

prevalence of hypomagnesemia was much lower

(14% and 18%, respectively) than the studies, which

had measured total serum or RBC Mg (20–70%).

Table-IV Relation between electrolytes imbalance with hypo magnesium and norm magnesium

Electrolytes Hypo Norm Total P

magnesium magnesium value

Hyponatremia 04(33.33%) 04(22.22%) 08 0.67

Hypokalemia 07(58.33%) 01(5.55%) 08 0.002

Hypocalcemia 06(50%) 02(11.11%) 08 0.03

Normal 01(8.33%) 13(72.22%) 14 0.002

Total 12 18 30

Table 4 shows the mean potassium and calcium level were significantly different between

hypomagnesemia and normomagnesemia group but sodium level was not significantly different.

Table -V Distribution of patients with sepsis diagnosis.

Sepsis Hypo Norm Total P

magnesium magnesium value

Yes 06(50%) 00(0%) 06(20%) 0.002

No 06(50%) 18(100%) 18(80%)

Total 12(100%) 18(100%) 30(100%)

Table-V shows significant association of sepsis with hypomagnesemia, 50% patients  with hypomagnesemia

had sepsis.(p <0.05).

Table-VI Association between mortality with hypo and norm magnesium

Mortality Hypo Norm Total P

magnesium magnesium value

Death 04(33.33%) 01(5.55%) 05(16.67%) 0.04

Discharge 08(66.67%) 17(94.44%) 25(83.33%)

Total 12(100%) 18(100%) 30(100%)

Figure 3 shows there was significantly increased

mortality rate in hypomagnesemic patients
compared to normomagnesemia (80% vs 20%
p<0.001).

Discussion

In the study, in case of hypomagnesaemia mean
age was 28.67(±10.52) years and 29.61(±8.36) years

in case of normomagnesemia. Hypomagnesaemia
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The primary endpoints of this study were serum

Mg level and mortality of patients suffering from

GBS. Secondary outcome measures were need for

ventilator support, duration of ventilator support,

the associated electrolyte disturbances and length

of ICU stay &other co-morbidities(sepsis).In the

study,33.33% hypomagnesemic pt developed

hyponatremia & 22.22% normomagnesemic pt

developed hyponatremia which were not

statistically significant but Percentage of patient

developing hypokalemia & hypocalcemia in two

group were statistically significant.  Mg deficiency

along with other electrolyte abnormalities has been

found to coexist in up to 40% of patients. Many

factors contribute to hypomagnesemia in GBS

patients such as decreased absorption caused by
impaired gastrointestinal activity, malnutrition,
renal wasting of various drugs (e.g., digitalis,
gentamicin, loop diuretics, etc.),hypokalemia, and
hypocalcemia.

Hypomagnesemia also leads to muscle weakness
and respiratory failure, causing difficulty in
weaning the patient from the ventilator. In the
current study, it has been seen that 58.33%
patients with hypomagnesemia needed ventilatory

support & 22.22% normomagnesemic patient

needed ventilator support.Hypomagnesemic

patient required  a longer duration of mechanical

ventilation(17.66±8.40) vs (12.05±3.68) . Fiaccadori

et al., had observed that patients with low muscle

Mg were on ventilatory support for more number

of days.[131] Safavi and Honarmand et al had found

that in patients with hypomagnesemia the duration

of mechanical ventilation was longer (7.2 vs. 4.7

days, P < 0.01).[114] Prolonged ventilation is not

just due to muscle weakness causing difficulty to

wean. Hypormagnesemia is characteristically

associated with neuromuscular blockade and

muscle weakness and therefore also prolonged

ventilation time. Safavi M et al.

In the study carried out by Soliman et al., there

was no difference in the length of ICU stay among

the hypo, as well as normomagnesium groups.

However, the patients who developed

hypomagnesemia during their ICU stay had a

longer duration of stay in the ICU. In the study

conducted by Limaye et al., also there was no

difference in the length of ICU stays among

hypomagnesemic versus normomagnesemic

patients.In the present study, we have a significant

difference in the length of ICU stay in

hypomagnesemic and a normomagnesemic group

of patients 20.50±9.48 days vs. 14.22±3.33 days.

Mg plays an important role in sepsis.

Hypomagnesemia is associated with increased

release of endothelin and proinflammatory

cytokines(Lee JW,Marino P et al).This was strongly

associated with increased mortality in

experimental sepsis, and Mg replacement provides

significant protection against endotoxin challenge.
This effect was due to the down-regulation of the
release of inflammatory cytokines (tumor necrosis
factor-alpha, interleukin-6).(Buckley MS,Haque A
et al)Sepsis was an independent risk factor for
developing hypomagnesemia during ICU stay as
found by Soliman et al.In the study conducted by
Limaye et al., the incidence of sepsis was twice as
more common in hypomagnesemic patients as
compared to normomagnesem patients (P < 0.05).
Similarly, in the present study, the incidence of
sepsis was twice as common in hypomagnesemic
patents as in normomagnesemic patients.

Various studies have shown varying relationship
between hypomagnesemia and mortality/
morbidity rates. A higher mortality rate was
detected in hypomagnesemia patients when
compared with normomagnesemic patients by
Limaye et al., (57% vs. 31%), Safavi and
Honarmand (55% vs. 35%), and Rubeiz et al., (46%
vs. 25%).There was no significant difference in ICU
mortality between hypomagnesemic and

normomagnesemic groups (18% vs. 17%), but noted

a higher mortality rate among hypermagnesemic
patients by Guérin et al.our study revealed the
mortality rate in hypomagnesemic group 33.33%,
which was significantly higher as compared to
5.55% in the normomagnesemic group. The higher

mortality in this study can be ascribed to a greater

incidence of electrolyte abnormalities especially

hypokalemia and cardiac arrhythmias and a strong
association of hypomagnesemia with sepsis and
malnutrition.

Conclusion

Magnesium alterations have frequently been
observed in patients suffering from GBS in ICU.
In this study, there is a high prevalence of
hypomagnesemia in GBS patients, which were

associated with adverse outcomes. Physicians
should be alert to the high incidence of
hypomagensemia in GBS patients and should

consider their routine monitoring.
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Abstract

The laparoscopic cholecystectomy nowadays is the method of choice for treatment of patients with

cholelithiasis. This surgery involves different types of positioning of the anaesthetized patient. Our study

was planned to compare the haemodynamic changes between the pre-induction period with the different

positions of the anaesthetized patients during laparoscopic cholecystectomy. Thirty two (32) female patients

of ASA physical status - 1 & 11, aged between 18 to 55 years, scheduled for elective laparoscopic

cholecystectomy under general anesthesia, were enrolled in the study. All the patients were medicated

with tablet clonazepam (0.5mg) on the night before surgery. On arrival to the operation theatre, baseline

heart rate (HR), systolic blood pressure (SBP), diastolic blood pressure (DBP), mean arterial blood pressure

(MAP), and arterial oxygen saturation (SpO2) were recorded. The patients were then induced with Inj.

propofol (1.5 to 2mg/kg). Endotracheal intubation was facilitated with Inj. vecuronium (0.1mg/kg).

Anaesthesia was maintained with halothane 0.5% and nitrous oxide 60%, in oxygen. The propofol was

infused to strengthen the maintenance of anaesthesia. During operation patient was monitored for HR,

NIBP, ECG, ETCO2, and SpO2. The haemodynamic tools of the patients were continuously recorded.

The pre-induction mean HR, SBP, DBP, MAP were compared with the values found after induction in

trendelenburg and reverse trendelenburg position. The mean HR during pre-induction period & after

induction in trendelenburg position, & reverse trendelenburg position were respectively 79.2±8.2, 76.6±9.6,

and 70.1±5.9beats/min. The mean HR was statistically significant (p<0.05) between pre-induction,

trendelenburg and reverse trendelenburg position.  The mean SBP during pre-induction period & after

induction in trendelenburg & reverse trendelenburg position were respectively 138.0±11.6, 130.3±9.9,

and 119.3 ±12.7 mm Hg. The mean SBP was statistically significant (p<0.05) between pre-induction,

trendelenburg and reverse trendelenburg position. The mean DBP during pre-induction period, after

induction in trendelenburg & reverse trendelenburg position were respectively 75.5±10.9, 72.6±6.1, and

70.6±6.1mm Hg. The mean DBP was statistically significant (p<0.05) between pre-induction, trendelenburg

and reverse trendelenburg position. The mean MAP during pre-induction period, after induction in

trendelenburg & reverse trendelenburg position were respectively 96.3±10.7, 95.0±9.8, and 72.6 ±6.1mm

Hg. The mean MAP was statistically significant (p<0.05) between pre-induction, trendelenburg and reverse

trendelenburg position. So, it can be concluded that the cardiovascular status was significantly decreased

in both trendelenburg and reverse trendelenburg position than the pre-induction values found during

laparoscopic cholecystectomy.

Key words: laparoscopic cholecystectomy, haemodynamic status, pre-induction, trendelenburg position,

reverse trendelenburg position.

(JBSA 2017; 30(1): 27-33)



Introduction:

The laparoscopic cholecystectomy like other

surgery is associated with neuroendocrine stress

response. The stress response involves sympathetic

& endocrine system. The sympathetic stimulation

is associated with excessive activation of

cardiovascular system. In addition, sympathetic

stimulation causes release of catecholamines from

adrenal medulla which further activates the

cardiovascular system1. The involvement of

cardiovascular system also varies with the extent

of surgery. In major surgery, the neuroendocrine

stress response is very significant, causing more

stimulation of the cardiovascular system. Beside

these factors, different positions of the patient in

laparoscopic cholecystectomy may influence the

cardiovascular status2, 3.

The laparoscopic cholecystectomy nowadays is the

method of choice for treatment of patients with

cholelithiasis. The objective of the surgery is to

minimize the surgical trauma through small

abdominal incisions. The surgery involves the

different positioning of the anaesthetized patient

including – trendelenburg position, then

insufflation of the peritoneal cavity with carbon

dioxide and lastly the reverse trendelenburg

position4.

The trendelenburg position (15-20°) is used

temporarily in the initial stage of surgery where

trocar is inserted in to the peritoneal cavity5. This

head-down position is associated with increases in

venous return (VR), the right atrial pressure (RAP),

the central blood volume and the cardiac output6.

The next step of laparoscopic surgery is the

insufflation of peritoneal cavity with carbon dioxide

(pneumoperitoneum). The insufflation provides

adequate surgical exposure and maintains

operative freedom7. But, the intra-peritoneal

insufflation with CO2 however, can affect several

homeostatic systems, including, alterations in acid-

base balance, cardiovascular and pulmonary

physiology. Beside these, pneumoperitoneum may

also be associated with the mechanical compression

of the inferior vena cava7.

After pneumoperitoneum, patient needs to reverse

the trendelenburg position. In the reverse

trendelenburg position, all the functions of

trendelenburg position are also reverses. This

position might be associated with decrease in

venous return (VR), right atrial pressure (RAP)

and pulmonary capillary wedge pressure (PCWP),

resulting fall in cardiac output and mean arterial

blood pressure. These changes are further be

exacerbated by the compression of the inferior vena

cava and hormonal changes that occur during

surgery6.

So, the laparoscopic cholecystectomy creates

complex situations in the cardiovascular system.

The complex situation is due to interaction of the

factors related with the surgery, including - extend

surgery, the anesthetic agents used, ventilatory

technique provided, different positioning of the

anaesthetized patient, pneumoperitonium, high

intra-abdominal pressure, volume of carbon

dioxide absorbed and the patient’s intravascular

volume. This complex situation may be well

tolerated by healthy individuals, but the patient

with pre-existing cardiac impairment may cause

perioperative complications. These complications

could be reduced by modifying the factors involve

in surgery and thereby the surgical outcome could

be improved, which might shorten the length of

the hospital stay as well as lower the total cost of

patient care. Therefore our study was planned to

compare haemodynamic changes found during

different positioning in laparoscopic

cholecystectomy with the values found during pre-

induction period.

Methods:

Thirty two (32) female patients of ASA physical

status - 1 & 11, aged between 18 to 55 years,

scheduled for elective laparoscopic cholecystectomy

under general anesthesia, were enrolled in the

study. The patients with cardiovascular diseases

including hypertension, diabetes mellitus, as well

as the patients routinely using catecholamines or

patient with diseases of adrenal medulla or the

patients treated with the drugs that had a potential

impact on serum catecholamines level were

excluded from the study. The surgery taking more

than one and half hour was also excluded. Written

informed consent was taken from each patient

before enrollment in the study. The protocol was
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approved by the local ethical committee.  The study

was carried out in the Department of  Anaesthesia,

Analgesia and Intensive Care Medicine, BSMMU,

Dhaka.

The patients were medicated with tablet

clonazepam (0.5mg) on the night before surgery.

On arrival to the operation theatre, a short history

was taken, monitoring devices were attached and

baseline haemodynamic parameters like heart rate

(HR), systolic blood pressure (SBP), diastolic blood

pressure (DBP), mean arterial blood pressure

(MAP), and arterial oxygen saturation (SpO2) was

recorded. Then the intravenous access was

obtained with 18-G IV cannula. After

preoxygenation, patients were premedicated with

injection fentanyl citrate intravenously at the dose

of 2 ìµg/kg body weight. The patients were then

induced with injection propofol 1.5 to 2mg/kg

(according to verbal contact). Endotracheal

intubation was facilitated by muscle relaxant

vecuronium (0.1mg/kg). Anaesthesia was

maintained with halothane 0.5% and nitrous oxide

60%, in oxygen. The propofol was infused to help

in the maintenance of anaesthesia in the following

infusion scheme which includes10mg/kg/hour for

first 10 minutes, 8mg/kg/hour for next 10 minutes

and 6mg/kg/hour for the rest of the operation

period. During operation, dose of the fentanyl was

adjusted according to haemodynamic variability and

depending on the clinical signs of pain. The signs

of inadequate analgesia was defined, when the

heart rate and mean arterial blood pressure (MAP)

were increased more than 20% above the baseline,

and were managed by a bolus dose of fentanyl

0.5µg/kg body weight. Muscle relaxation was

achieved by intermittent bolus doses of

vecuronium. Normothermia was maintained

during the operation. During operation patients

were monitored continuously for HR, NIBP, ECG,

ETCO2, and oxygen saturation (SpO2).

After intubation, patients were placed into

trendelenburg position. Then the surgeon

introduced varess needle through umbilical port

and the abdomen was insufflated with CO2 and,

intra-abdominal pressure was maintained between

10 to 16 mm Hg. The patients were kept in

trendelenburg position for about 10 minutes,

during which haemodynamic parameter including

HR, SBP, DBP and MAP were recorded.

Afterward, the patients were placed in reverse

trendelenburg position. About 10 minutes after

reverse trendelenburg position, the haemodynamic

parameters were again recorded. The laparoscopic

cholecystectomy was performed under video guide

after performing four punctures on the abdominal

wall.

At the end of the skin closer, all the anaesthetic

agents and nitrous oxides were gradually

withdrawn. Halothane was terminated at the start

of skin closure. Residual neuromuscular block

were reversed by an appropriate dose of

neostigmine and atropine and the endotracheal

tube was extubated. During extubation, adequate

pharyngeal suction was given. After tracheal

extubation patients were transferred to the

recovery room, where all the vital signs were

recorded and carefully observed for any adverse

effect.

A descriptive analysis was performed for all data.

The mean values were calculated for continuous

variables. The data are expressed as Mean ±SD.

Paired t-test was used to compare the mean heart

rate, mean systolic blood pressure, mean diastolic

blood pressure, mean arterial pressure of the pre-

induction period with the record found at different

time intervals during intra-operative period.

Paired t-test was also used to compare the pre-

induction haemodynamics with the haemodynamic

values found during trendelenburg and reverse

trendelenburg position.  The P value d” 0.05 was

considered statistically significant.

Results And Observation

We studied 32 female patients, where the mean

ASA physical status was – I. The mean age of

patients was 37.3±8.7 years with range from 24 to

55 years. The mean weight was found 58.1±6.7 kg

with range from 43 to 75 kg.

Table 1 Demographic data

Number of Age in year ASA physical Weight in Kg

patients Mean ± SD status Mean ± SD

32 37.3±8.7 1 58.1±6.7 kg
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The mean systolic blood pressure during pre-
induction period was 138.0±11.6 mm Hg. During
intra-operative period, the mean systolic blood
pressure varied significantly as compared with the
pre-induction values (P value <0.05).
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Systolic blood pressure (mmHg)

Fig 2 Line diagram showing the changes of systolic

blood pressure at different time intervals during

intra-operative period
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Fig 3  Line diagram showing the changes of mean

diastolic blood pressure at different time intervals

during intra-operative period

M
ea

n
120 -

110 -

100 -

90 -

80 -

70 -

Bas
e 

lin
e

Ju
st

 a
fte

r i
nd

uc
tio

n

5 
m

in
. a

fte
r i

nd
uc

tio
n

10
 m

in
. a

fte
r i

nd
uc

tio
n

20
 m

in
. a

fte
r i

nd
uc

tio
n

15
 m

in
. a

fte
r i

nd
uc

tio
n

25
 m

in
. a

fte
r i

nd
uc

tio
n

35
 m

in
. a

fte
r i

nd
uc

tio
n

40
 m

in
. a

fte
r i

nd
uc

tio
n

45
 m

in
. a

fte
r i

nd
uc

tio
n

Afte
r e

xt
ub

at
io

n

30
 m

in
. a

fte
r i

nd
uc

tio
n

The mean diastolic blood pressure during pre-

induction period was found 75.5±10.9 mm Hg.

During intra-operative period, the mean diastolic

blood pressure varied significantly as compared

with the pre-induction values (p<0.05).

Mean arterial pressure (mmHg)

Fig 4 Line diagram showing the changes of mean

arterial pressure at different time intervals during

intra-operative period

The mean arterial blood pressure during pre-

induction period was 96.3±10.7 mm Hg. During

intra-operative period, the mean arterial pressure

varied significantly as compared with pre-induction

values (p<0.05).

The mean heart rate during pre-induction period
was 79.2±8.2 beats/min. During intra-operative
period, the heart rate varied significantly as
compared with the pre-induction values
(P<0.05).

Table II Mean Heart rate at 10 minutes before induction, 10 minutes after trendelenburg position and 10

minutes after reverse trendelenburg position

Pre 10  minutes P Pre 10 minutes P Ten minutes Ten minutes P

induction after value induction after reverse value after after reverse value
HR Trendelenburg HR Trendelenburg Trendelenburg Trendelenburg
beats/min position HR beats/min  position position HR position mean

beats/min HR beats/min beats/min HR beats/min
Mean±SD Mean±SD Mean±SD Mean±SD Mean±SD

79.2±8.2 76.6±9.6 0.001s 79.2±8.2 70.1 ±5.9 0.001s 76.6±9.6 70.1±5.9 0.001s

The mean heart rate was statistically significant (p<0.05) between pre induction, trendelenburg and

reverse trendelenburg position

Heart rate (beats per minute)

Fig  1 Line diagram showing the changes of heart

rate at different time intervals during intra-

operative period
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Table-III  Mean SBP 10minutes before induction, 10 minutes after trendelenburg and 10 minutes after

reverse trendelenburg position

Preind- Ten minutes P Preinduc- Ten minutes P Ten minutes Ten minutes P

uction SBP after Tren- value tion SBP after reverse value after Tren- after reverse value
mmHg delenburg mmHg Trendelenburg delenburg Trendelenburg
Mean±SD position Mean±SD  position SBP position SBP position mean

SBP mmHg mmHg mmHg SBP mm Hg
Mean±SD Mean±SD Mean±SD

138.0±11.6 130.3±9.9 0.001s 138.0±11.6 119.3 ±12.7 0.001s 130.3±9.9 119.3±12.7 0.001s

The mean SBP was statistically significant (p<0.05) between pre-induction, trendelenburg and reverse

trendelenburg position.

Table IV Mean DBP at 10 minutes before induction and 10 minutes after Trendelenburg position and 10

minutes after reverse Trendelenburg position

Preind- Ten minutes P Preinduction Ten minutes P Ten minutes Ten minutes P

uction after Trende- value mean DBP After reverse Value after after reverse value

mean lenburg mm Hg Trendelenbu Trendelenbu Trendelenburg

DBP position mean rg position rg position position mean

mm Hg DBP mmHg mean DBP mean DBP DBP mm Hg

mm Hg mm Hg

Mean±SD Mean±SD Mean±SD Mean±SD Mean±SD

75.5±10.9 72.6±6.1 0.001s 75.5±10.9 70.3 ±12.0 0.001s 72.6±6.1 70.3 ±12.0 0.001s

The mean DBP was statistically significant (p<0.05) between pre-induction, trendelenburg and reverse

trendelenburg position.

Table V MAP at 10 minutes before induction and 10 minutes after trendelenburg position and 10 minutes

after reverse trendelenburg position

Preind- Ten minutes P Preinduction Ten minutes P Ten minutes Ten minutes P

uction after value MAP after reverse value after after reverse value
MAP Trendelenburg mm Hg Trendelenbu Trendelenbu Trendelenburg
mm Hg position MAP rg position rg position position mean

mmHg MAP mmHg MAP mmHg DBP mm Hg

Mean±SD Mean±SD Mean±SD Mean±SD Mean±SD

96.3±10.7 95.0±9.8 0.001s 96.3±10.7 72.6 ±6.1 0.001s 95.0±9.8 72.6±6.1 0.001s

The mean MAP was statistically significant (p<0.05) between pre-induction, trendelenburg and reverse

trendelenburg position

Discussion

The laparoscopic cholecystectomy involves creation

of pneumoperitonium, trendelenburg and reverse

trendelenburg position of an anaesthetized

patient2. Like other surgery, laparoscopic

cholecystectomy is associated with stress response.

Beside these, many other factors are involved to

create a complex situation in the cardiovascular

system1. Our study was done to see, how the

cardiovascular status is influenced by different body

positioning of the anaesthetized patients during

the laparoscopic cholecystectomy.

In the present study, average age was about

37.3±8.7 years, ranging between 24 to 55 years.
Age of the patient of the present study has similarity
with the Sheta and Bastawy (20078), where the
average age of the patients was 39.36±6.24 years.

On the other hand, Milosavljevic et al. (2014)9 had

observed higher mean age in their patients

undergoing laparoscopic cholecystectomy, which
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was 53.8±18.7 year. These variations may be due

to geographical variations, racial and ethnic

differences, genetic causes and different lifestyle

of the patients group. In the current study, all

patients were female. We deliberately took female

patient for uniformity of the study. In this study,

patients were ASA physical status-I. It is due to

the exclusion criteria. Beside this, the mean age

of the study population was relatively younger. So,

probability of co-morbidities is comparatively less

in our study. In the current study, pre-induction

mean heart rate was 79.2±8.2 beats/min which was

significantly (p<0.05) variable from the heart rate

at different time intervals during intra-operative

period. The pre-induction mean heart rate was

significantly higher than the rate during

trendelenburg and reverse trendelenburg position

(p<0.001). This type  of findings has a similarity

with the rate found in the studies of Sahajananda

and Rao (2015)10, where the mean heart rate at

pre-induction period was 79.59±5.59 beats/min,

which was reduced to 74.25±1.11 beats/min at 15

minutes after pneumoperitonium, and 72±1.07

beats/min at reverse Trendelenburg position. In

the current study, pre-induction mean systolic
blood pressure was 138.0±11.6 mm Hg. The mean
systolic blood pressure significantly changes at
different time intervals during intra-operative
period. The pre-induction mean systolic blood
pressure was also compared with the pressure
found during trendelenburg and reverse
trendelenburg position. The pre-induction mean
systolic blood pressure changed significantly
(p<0.001) during trendelenburg and reverse

trendelenburg position. Similarly, pre-induction

mean diastolic blood pressure was statistically

significant (p<0.001) between pre-induction vs.

trendelenburg, pre-induction vs. reverse
trendelenburg, and between trendelenburg vs.
reverse trendelenburg position. In the same way,
the record of mean arterial pressure significantly
(p<0.001) changed between pre-induction vs.
trendelenburg, pre-induction vs. reverse

trendelenburg, and between trendelenburg vs.

reverse trendelenburg position. Sahajananda and

Rao (2015)10 observed that the mean arterial

pressure (MAP) was found 101.91±5.77 mmHg in

pre-operative period, which was reduced to

72.91±3.74 mmHg at reverse trendelenburg

position. This study is comparable with the current

study.

McLaughlin et al. (1995)11 had studied

haemodynamic status after giving standard

anesthesia in reverse trendelenburg position.

Abdomen was insufflated with CO2 up to 15 mmHg.
Baseline measurements were taken after
induction. Additional measurements were taken
at 15-min intervals throughout the procedure.
There was a significant reduction of mean arterial
pressure of about 15.9%, systolic blood pressure of
11.3%, diastolic blood pressure of 19.7%, and CVP

of 30.0% from the baseline values. These findings

are consistent with the current study.

The cardiovascular parameters were found to be

higher in the pre-induction period than the values

found during trendelenburg and reverse

trendelenburg position. All the haemodynamic

parameters were reduced during trendelenburg

and reverse trendelenburg position. The

trendelenburg position with pneumoperitonium is

a complex situation. In addition to stress response,

there was increased venous return, which was

supposed to increase the haemodynamic

parameters. But the study result was opposite,

where the cardiovascular parameters were

reduced. The probable reason might be related to

the reduction in stress response due to anaesthesia.

Moreover, pneumoperitoneum caused increase in

intra-abdominal pressure (IAP). The increased IAP

was associated with excessive stretching of the

peritoneum causing increased vagal tone which

reduced haemodynamic parameters12. The

haemodynamic parameters were further reduced

due to compression of inferior vena cava5.

In the reverse trendelenburg position,

cardiovascular parameters were further reduced.

This position was associated with decrease in
venous return (VR), right atrial pressure (RAP)
and pulmonary capillary wedge pressure (PCWP),
resulting fall in the cardiac output and mean
arterial blood pressure12. In addition, the increased
IAP, stimulated the vagal tone at one hand and

compress inferior vena cava on the other hand5

The IAP is related with the biphasic character

haemodynamic status. Up to 10 mm Hg of IAP,

the cardiac filling pressures are normal or

increased. But if the inflation pressures are

increased further (>15 mm Hg), the insufflated

CO2 compresses both the venous capacitance and

the arterial resistance vessels. This produces a rise

in the systemic vascular resistance (SVR), and the
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pulmonary vascular resistance (PVR) leading to

an increased afterload. The mean arterial blood

pressure rises and the cardiac output falls by 25-

35 per cent13. An IAP > 20 mm Hg reduces the

renal and mesenteric blood flow markedly. The

fall in cardiac output is directly proportional to the

rise in the IAP. Thus increased IAP has two

opposing effects on the cardiovascular system - it

forces blood out of the abdominal organs and the

inferior vena cava into the central venous reservoir,

and at the same time it increases peripheral blood

pooling in the lower extremities and thus tends to

decrease central venous blood volume14.

Conclusion

There was profound stress response during pre-
induction period causing increased cardiovascular

stimulation in laparoscopic cholecystectomy. But

the cardiovascular status was reduced during both

trendelenburg and reverse trendelenburg position.

In trendelenburg position, the haemodynamic

variables were reduced due to compression of the

inferior vena cava, whereas in reverse

trendelenburg position the reduced haemodynamic

variables were related to the reduced venous

return. But in both positions, the high IAP caused

increased vagal tone, which further reduced the

cardiovascular status.
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Abstract

Background: Evidence based data in the very recent years suggest that in spite of tremendous advances

in contemporary anaesthetic practice and advances, airway management continue to be of paramount

importance to anaesthesiologists and data regarding the outcomes of use of LMA (laryngeal mask airway)

in contrast to ETT (endotracheal tube) are scanty in our clinical setup.

Aims & Objectives: In this RCT (Randomized Control Clinical Trial), the ultimate aim was to depict the

anaesthetic safety and haemodynamic changes of use of LMA  in contrast to ETT for  the patients of

routine laparoscopic cholecystectomy (ASA II & III).

Methods and Materials: This randomized control clinical trial (RCT) was conducted in BIRDEM General

Hospital, Dhaka, Bangladesh with a total number of 60 patients (30 patients with endotracheal tube & 30

patients with LMA) were selected on the basis of systemic random sampling. The haemodynamic changes,

oxygenation, ventilation and intraoperative and postoperative laryngopharyngeal complication (LPM)

were noted.

Results: The ultimate result of this study suggest that in Group A (ETT group), mean±SD of age was

48±1.9 and in Group B (LMA group), it was 52±1.7. Demographic status suggests that the average BMI in

both group were 28.9 and 30.6 respectively. In ETT group, majority of patients (69%) had ASA grade II,

in contrast, in LMA group, it was 52%. Average anaesthetic duration in both group were 45 & 50 minutes

respectively. There found significant difference in haemodynamic parameter during Intubation and LMA

insertion. There were no statistically significant differences in oxygen saturation (SpO2) between the two

groups before or during peritoneal insufflation. Laryngeal complications, like coughing and vomiting

following removal of tube were found in 6.7% and 3.3% patients respectively with the use of LMA. No case

of tube leak, gastric insufflation, regurgitation, aspiration, trauma to lip, teeth, tongue, dysphagia,

dysphonia and dysarthia was recorded. P-values suggests statistically insignificant result here (>0.05).

Conclusion: The effectiveness and safety of LMA in terms of intra and postoperative haemodynamic

status, SaO2 and laryngeal complications are clinically comparable to those of endotracheal tube. And

LMA insertion causes less changes of haemodynamic parameters when compared with that of ET intubation.

Our finding suggests that LMA can be safe and beneficial alternative to ETT.

Key words:Laryngeal mask airway, endotracheal tube, laparoscopic cholecystectomy.

(JBSA 2017; 30(1): 34-40)

.



Introduction:

Laryngeal mask airway was introduced by Dr.

Brain in 1980s and caused a revolution in airway

management1. Today, this device has a special

position in anesthesiology procedures and among

many of anesthesiologists2,3. LMA provides a

proper way for ventilating the patient while

protecting his or her airway4.

Now-a-days, LMA is used as a proper device for

protecting the patient’s airway during many of the

operations5-6. However, American society of

anesthesiologists3,7,8, Australian and European

council of resuscitation, and American heart

Association9-11 approve the usage of LMA only in

emergency situations and in cardio-pulmonary

resuscitation. The reason for this issue seems to

be the inadequate evidence on the efficacy and

safety of LMA. Many studies were conducted on

usage of LMA for protecting the patients’ airway

during surgery and showed that this device has

many benefits including easier insertion, no need

for laryngoscope12, fewer homodynamic

complications13, and less harmful complication for

the larynx and vocal cords14. Furthermore, LMA

is better tolerated by patients15 and learning of its

usage is easy for physicians and other health care

providers16-20. Also LMA is a cost beneficent

device21. It needs to be mentioned that some

complications have also been reported for LMA.

The most important of these complications are

related to digestive system including vomiting and

aspiration12,22 and to larynx including sore throat,

coughing, vocal cord paralysis23,24, and acute

epiglottis25.

Complications such as nausea and vomiting and

laryngeal complications such as coughing and sore

throat are most common complications after

general anesthesia. Nausea and vomiting usually

happen in one third of patients after the general

anesthesia26 and can be followed by serious

complications such as aspiration, pneumonia and

even rupture of esophagous27. The sore throat and

other laryngeal complications also happen in 60%

of patients in the post general anesthesia period28.

It should be mentioned that such complications

can result in delay of patients’ discharge, increased

health care costs, and decreased patients’

satisfaction29-38.

Therefore, any effort taken to decrease such

complications would be important. Several studies

have been conducted related to comparison the

cardio-respiratory, digestive and laryngeal

perioperative complications by using ETT and

LMA. In a group of studies no difference has been

observed in peritoperative complications. For

example, in a study conducted by Splinter and

Smallman, no difference was indicated between

ETT and LMA regarding the sore throat and

coughing in the peritoperative period39. Other

studies have indicated that the risk of complication

after use of LMA were further than ETT40,41.

Finally, some other studies have reported that a

risk of nausea, vomiting42, sore throat43-48, and

coughing49-50 after use of LMA were less than

ETT. As it turned out, in spite of the increase in

the application of LMA, there is still controversy

about the efficacy of LMA in comparison to ETT.

This problem restricts the wide application of LMA.

Therefore, the aim of present study was to compare

the perioperative cardi-respiratory, digestive

(nausea and vomiting) and laryngeal (sore throat

and coughing) complications by using ETT and LMA

in peritoperative period of selective laparoscopic

cholecystectomy under general anaesthesia.

Methods & materials:

This randomized controlled clinical trial was

designed to conduct among the 60 patients (30

patients with endotracheal tube & 30 patients with

LMA) of routine laparoscopic cholecystectomy in

BIRDEM General Hospital, Bangladesh from a

period of 15.07.2016 to 15.01.2017 with a view to

depict the of safety of Laryngeal Mask Airway in

contrast to endotracheal Tube in terms of

peroperative and immediate postoperative

complications. Respective patients of 20 to 60 years

age group with ASA II or III included as study

population. Different pathology (for which

operation was done), BMI, co-morbidity were

confounding variable here. Patients with

congenital anomaly and morbid obesity were

excluded from study population. Systemic random

sampling was used as the sampling technique.  In

each patient, after preoxygenation, anaesthesia

was introduced with propofol, fentanyl and
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vecuronium. Anaesthesia was maintained with

N2O, O2, Halothane and vecuronium. Ventrilation

was set at 8 ml/kg and respiratory rate was 12/

min.

Patients with endotracheal tube (ETT) were

included in Group A (Control group) & patients

with LMA were in Group B (Experimental group).

Data were processed, presented in tabulated form

and discussed with compare & comparison on the

basis of statistical analysis.

Results:

Age and sex distribution of both group of patients

is depicted in Table 1 which suggests that

majority (40%) of the patients of Group A were in

40 to 50 years age group whereas, in a case of

Group B, most of the patients (43.3%) were in

group B.

Table-1 Age & sex distribution in both control and experimental groups.

Group A (n=100) Group B (n=100)

Age in years No. of patients % Mean±SD No. of patients % Mean±SD

20-30 02 6.7 48±1.9 01 3.3 52±1.7

30-40 07 23.3 06 20

40-50 12 40 13 43.3

50-60 09 30 10 33.3

Total 30 100 30 100

Table II. Average SBP and DBP in both study groups.

Time of                      SBP* (Mean±SD) P-value              DBP** (Mean±SD) P-value

measurement Group A Group B Group A Group B

Baseline 136±10 133±06 >0.05 81±07 82±05 >0.05

At 10th second 141±08 139±05 85±08 85±04

At 01st  minute 137±08 136±06 82±06 84±04

At 3rd minute 133±05 129±05 82±05 80±06

At 5th minute 130±09 131±04 79±10 80±06

At pneumoperitoneum 138±05 134±03 84±05 81±06

At extubation 135±06 132±05 80±08 79±07

*SBP means systolic blood pressure, **DBP means diastolic blood pressure.

Figure 2 reveals the demographic distribution and

duration of anaesthetic period (minutes) of patients

in both control and experimental groups.

Fig 1 Demographic data & average anaesthetic

duration in both study groups.
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Table-III Average MAP and HR in both study groups.

Time of                        MAP* (Mean±SD) P-                    HR** (Mean±SD) P-

measurement Group A Group B value Group A Group B value

Baseline 99±08 101±05 >0.05 84±09 79±03 >0.05

At 10th second 105±07 104±04 89±05 88±05

At 01st  minute 102±10 101±02 85±10 80±06

At 3rd minute 100±08 103±04 86±06 81±04

At 5th minute 99±10 99±05 79±07 78±04

At pneumoperitoneum 101±05 101±05 81±10 82±06

At extubation 100±06 101±04 83±06 83±05

*MAP means mean arterial pressure, **HR means heart rate.

Haemodynamic status in different time of peroperative period is represented in Figure 2 in terms of

heart rate (HR) and mean arterial pressure (MAP).

Fig 2 Haemodynamic parameters (MAP= Mean

Arterial Pressure, HR= Heart Rate).
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Fig 3 Percentage saturation of Oxygen (SaO2) in

both study groups.
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Laryngeal morbidity at different phases is represented in Table 4 which suggests no significant difference
between the findings in ETT and LMA groups. P-values are statistically less significant here.

Table 4 Laryngeal morbidity in Group A & B.

                      Group A                  Group B P value

Intraoperative n % n % >0.05

Leak 00 00 00 00

Gastric insufflation 00 00 00 00

Aspiration, regurgitation 00 00 00 00

At removal

Coughing 04 13.3 02 6.7

Blood stain device 00 00 00 00

Trauma to lip, teeth, tongue 00 00 00 00

Postoperative

Vomiting 02 6.7 01 3.3

Sore throat 00 00 00 00

Dysphagia, dysphonia, dysarthia 00 00 00 00
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Discussion:

In Group A (control group), majority of the patients

(12 out of total 30 patients, 40%) were in 40 to 50

years of age group followed by 30% (09 patients

out of total 30 patients) were in 30 to 40 years age

group. Mean±SD of age in this group was 48±1.9,

in contrast, in experimental group, most of the

patients were in (13 out of total 30 patients, 43.3)

were in 40 to 50 years of age group followed by

33.3% (10 patients (out of total 30 patients) were

in 50 to 60 years age group. Mean±SD of age in

this group was 52±1.7. Demographic data (Figure

1) suggests that the average BMI in both group

were 28.9 and 30.6 respectively. In ETT group,

most of the patients (69%) had ASA grade II,

whereas in LMA group 52% patients had ASA grade

II. Average anaesthetic duration in both group were

45 & 50 minutes respectively.

Table 2 suggests that there is no gross clinically

significant variation in systolic and diastolic

pressure in both groups. P values are >0.05 here,

hence statistically insignificant. In case of mean

arterial pressure and heart rate, almost same

results were found (Table 3). In both control and

experimental groups, there was no clinically or

statistically significant difference.

Haemodynamic status in both groups in terms of

heart rate and mean arterial pressure was also

depicted in figure 2 which suggest no significant

difference in between both groups at different

phases of peroperative period. Figure 3 depict that

there was no significant changes in percentage

saturation of Oxygen in both groups in relation to

different timing of measurement and it was >97%

at any point. In a research study, there also found

no significant differences in outcomes in between

the use of ETT and LMA tube51.

In question of laryngeal complications, table 4

suggests that coughing and vomiting following

removal of tube were found in 6.7% and 3.3%

patients respectively with the use of LMA, in

contrast, in case of use of ETT, the incidences

were slightly higher (13.3% and 6.7% respectively).

No case of regurgitation and aspiration was

recorded. Other intra-operative problem like tube

leak, gastric insufflation was nil in both groups.

Regarding the issue of other laryngeal morbidity

immediately following removal of tube, it was

observed that trauma to lip, teeth, tongue and blood

stain on device were found nil in both groups (Table

4). The incidence of postoperative sore throat was

also nil with the use of LMA and ETT, and no case

with postoperative complications like dysphagia,

dysphonia, dysarthia were found in both control

and experimental groups. P-values suggests

insignificant result here (>0.05). In a study of

Namita S. et al51. it was found that in case of

haemodynamic status, there was no significant

comparative results between ETT and LMA groups

also. In issue of intraoperative laryngeal morbidity,

the prevalence of tube leakage and gastric

insufflation were 1 case and 3 cases respectively

in LMA group, whereas, regarding postoperative

sore throat, it was recorded to be slight higher in

LMA group (07%). But following removal of tube,

the difference of laryngeal complications in

between both group suggests less significant

result.

Conclusion:

In summary, the result of this study is highly

suggestive of the effectiveness and safety of LMA

in terms of haemodynamic and laryngeal
complications in comparison to endotracheal tube.
In addition, LMA insertion causes less changes of
haemodynamic parameters when compared with
that of ET intubation. Our finding suggests that
LMA can be safe and beneficial alternative to ETT
in laparoscopic cholicystectomy .
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Abstract

Background: Hypotension during spinal anaesthesia for cesarean section is secondary to the sympathetic

blockade and aorto-caval compression by the uterus and it can be deleterious to both the fetus and the

mother. Ephedrine and phenylephrine improve venous return after sympathetic blockade during the

spinal anaesthesia.

Aim: The aim of this study was to compare intravenous bolus doses of phenylephrine and ephedrine in

preventing and treating hypotension in spinal anaesthesia for caesarean section and the effect of

vasopressors on fetal outcome in terms of Apgar score.

Materials and Methods:  Total 100 patients of ASA Grade I undergoing caesarean section under spinal

anaesthesia with a normal singleton pregnancy beyond 37 weeks gestation was randomly allocated into

two groups of 50 each. Group I received prophylactic bolus dose of ephedrine 10 mg IV at the time of

intrathecal block with rescue boluses of 5 mg. Group II received prophylactic bolus dose of phenylephrine

100 ¼g IV at the time of intrathecal block with rescue boluses of 50 ¼g. Hemodynamic variables like

blood pressure and heart rate was recorded every 2 minutes up to delivery of baby and then after every 5

minutes. Neonatal outcome was assessed using Apgar score at 1 and 5 minutes and neonatal umbilical

cord blood pH Values.

Results: There was no difference found in managing hypotension between two groups. Incidence of

bradycardia was higher in phenylephrine group. The differences in umbilical cord pH, Apgar score, and

birth weight between two groups were found statistically insignificant.

Conclusion: Ephedrine and Phenylephrine are equally efficient in managing hypotension during spinal

anesthesia for caesarean section. There was no difference between two vasopressors in the incidence of

true fetal acidosis. Neonatal outcome remains equally good in both the groups.

Keywords: Ephedrine, fetal acidosis, hypotension, phenylephrine, spinal anaesthesia.

(JBSA 2017; 30(1): 41-.47)

Introduction

Spinal anaesthesia has become one of the most

acceptable anaesthetic techniques for caesarean

section.  Due to its rapid onset, intensity, symmetric

sensory and motor block, it has been successfully

used for caesarean section. Spinal anaesthesia has

lower complications than that of general

anaesthesia in both mother and foetus1. However,

despite these advantages, hemodynamic

complications, especially hypotension of the
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mother, which is related to sympathetic blockade,

is a common complication (up to 80% of pregnant

patients), and has remained a major concern both

for the mother and foetus2. Systolic hypotension

higher than 20% to 30% of patient’s baseline blood

pressure can lead to maternal low perfusion

pressure, manifested as nausea-vomiting,

dizziness, low conscious and utero-placental hypo

perfusion with fetal hypoxia and acidosis.

Therefore, prevention and treatment of this

complication, with special medical agents for

optimal keeping of mother’s blood pressure and

foetal circulation has been an important issue for

both anaesthesiologists and obstetricians3.

Various methods have been used to prevent

hypotension like pre-hydration, vasopressor drugs

and lower leg compression but even then many

parturient become hypotensive after spinal

anaesthesia and require treatment4.   Historically,

ephedrine was considered the preferred vasopressor

for management of spinal-induced hypotension in

healthy parturients.  Ephedrine has a relatively

slow onset and long duration of action compared

to Phenylephrine .Ephedrine is a mixed ± and ²

agonist and causes increase in cardiac output and

heart rate. Ephedrine crosses placenta and causes

increase in oxygen consumption and increase in

glucose and lactic acid concentrations5. It has been

demonstrated that ephedrine crosses the placenta

to a greater extent than phenylephrine and

stimulation of ²-adrenergic receptors in the foetus

results in an increased foetal metabolic rate.

Ephedrine-induced foetal tachycardia and acidosis

appears to depend on dosage and timing of drug

administration prior to delivery6.

 Phenylephrine, a direct ±1-agonist, was avoided

due to concerns regarding potential uterine blood

flow reduction7. Recent literature review showed

that ephedrine and phenylephrine are both

effective for the management of hypotension with

no difference in neonatal Apgar scores and the

incidence of foetal acidosis but phenylephrine was

associated with higher neonatal umbilical arterial

pH values8.

The present study was designed to assess the

effectiveness of ephedrine and phenylephrine in

preventing and treating hypotension in spinal

anaesthesia for caesarean section and their effect

on foetal outcome.

Materials and Methods

This study was conducted in the Department of

Anaesthesia, Analgesia and Critical Care of

Combined Military Hospital (CMH) Chittagong

from October 2015 to June 2015. After a proper

approval and a written informed consent, 100

patients of ASA grade-1 undergoing caesarean

section under spinal anaesthesia with a normal

singleton pregnancy beyond 37 weeks gestation

were selected. Patients with pregnancy-induced

hypertension, history of diabetes, cardiovascular

and cerebrovascular disease, fetal abnormalities,

and contraindication to spinal anaesthesia were

excluded from the study. Patients were randomly

allocated into two groups of 50 each.

Group 1 received prophylactic bolus of ephedrine

10 mg iv at the time of intrathecal block, plus

rescue boluses of 5 mg ephedrine, whenever

maternal systolic blood pressure was less than 90

mmHg. Group 2 received prophylactic bolus of 100

¼g iv of phenylephrine at the time of intrathecal

block, plus rescue boluses of 50 ¼g phenylephrine,

whenever maternal systolic blood pressure was

less than 90 mmHg.

On arrival in the operation theatre heart rate,

blood pressure (NIBP), respiratory rate and arterial

O2 saturation (SpO2) were recorded. All patients

preloaded with 10 ml/kg of Ringer lactate saline.

Each subject also received injection ranitidine 50

mg and injection metoclopramide 10 mg iv as

premedication. Patients were placed in lateral or

sitting position according to their convenience.

Lumbar puncture was performed with 25 gauge

Quincke’s needle in L3-L4 intervertebral space.

Once free flow of cerebrospinal fluid was obtained,

2.5 ml of 0.5% bupivacaine hyperbaric was

administered over 10-15 seconds. Time of injection

of drug was noted and patient was placed in supine

position immediately with a left lateral tilt of 15-

20 degrees. Inspired air was supplemented with

oxygen at 4 l/min until clamping of umbilical cord.

Immediately after induction of spinal anaesthesia,

systolic blood pressure, diastolic blood pressure and

heart rate were recorded. At the time of intrathecal

injection, patients were given either phenylephrine

100 ¼g iv bolus or ephedrine 10 mg iv bolus.

Hemodynamic variables like blood pressure and

heart rate was recorded every 2 minutes up to

delivery of baby and then after every 5 minutes.
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Whenever systolic blood pressure decreased to less

than 90 mmHg, vasopressor was administered,

either 5 mg of ephedrine or 50 ¼g of phenylephrine.

On each occasion when maternal heart rate

decreased to below 60 beats per minute (bpm),

atropine 0.3 mg iv was administered. Neonatal

outcome was assessed using Apgar Score at 1 and

5 minutes and neonatal umbilical cord blood pH

values. At delivery umbilical cord was clamped and

1 ml of blood sample collected in heparinized

syringe for acid base analysis. Umbilical artery pH

value < 7.2 indicates asphyxia.

Statistical analysis: Parametric data was

expressed as mean ± SD, thereby the inter group

comparisons were made by Student’s t-test. The

test was two sided and referred for P-value for its

significance. P-value less than 0.05 (P< 0.05) was

taken to be statistically significant. The analysis

was performed on SS.

Results

Total 100 patients selected for this study were

randomly divided into two groups of 50 patients

each. The two groups were matched with regard

to their age, body weight (Table-I) and duration of

surgery (Figure 1).

The difference observed in baseline heart rate,

systolic, diastolic, and mean blood pressures

between two groups was statistically insignificant

(Table-II). There was higher incidence of

Fig 1 Comparison between surgical times in groups

1 and 2

Table I Comparison of age and weight between group 1 and group 2

Characteristics Group-1 (n=50) Group-2 (n=50) P- Significance

 Mean ± SD Mean ± SD value

Age (Years) 26.24 ± 0.48 27.23 ± 0.46 0.145 NS

Weight (Kg) 62.48 ± 8.69 65.38 ± 8.12 0.07 NS

NS = Not significant.

Table-II Comparison of baseline heart rate, systolic, diastolic and mean blood pressure in group 1 and 2

Characteristics Group-1 Group-2 t- p- Significance

Mean ± SD Mean ± SD value value

Heart rate 88.30 ± 6.55 86.36 ± 11.02 1.01 0.319 NS

Systolic blood pressure 120.88 ± 11.34 120.96 ± 9.78 0.91 0.923 NS

Diastolic blood pressure 78.30 ± 9.80 76.14 ± 9.28 1.02 0.304 NS

Mean blood pressure 90.20 ± 10.05 92.88 ± 8.75 0.61 0.478 NS

NS = Not significant

bradycardia in patients receiving phenylephrine

than those receiving ephedrine. The difference in

mean heart rate till delivery compared between

two groups and at 2, 4, 6, 8, 10, and 12 minutes was

significant while it was insignificant immediately

after spinal anaesthesia. (P-value < 0.05:

significant). The difference in mean heart rate

compared between two groups at 5, 10,  20 minutes

and at the end of the surgery was insignificant except

at delivery and 15 minutes after delivery (P-value <

0.05: significant (Table-III) and (Table IV).
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Table III Comparison of heart rate, systolic and diastolic blood pressure between groups 1 and 2 before

delivery

Parameter till Heart Rate/min Systolic Blood Pressure Diastolic Blood Pressure

(mmHg) (mmHg)
Group-1 Group-2 P- Group-1 Group-2 P- Group-1 Group-2 P-

delivery Mean ± SD Mean ± SD value Mean ± SD Mean ± SD value Mean ± SD Mean ± SD value

Immediately after SA 90.38±21.43 85.01±12.01 0.070 107.84±14.85 106.301±13.55 0.841 68.66±11.77 67.80±10.49 0.946

2 min after SA 90.7±21.38 82.52±17.84 0.001 117.76±17.42 110.11±17.40 0.061 77.421±11.72 73.031±12.83 0.053

4 min after SA 97.74±19.37 80.88±15.90 0.001 112.19±18.03 106.60±17.94 0.087 73.461±11.14 74.061±10.65 0.760

6 min after SA 91.70±14.07 80.26±16.14 0.003 108.44±20.19 104.96±16.84 0.500 74.80±13.17 76.11±12.54 0.621

8 min after SA 93.20±15.19 83.80±17.31 0.021 110.92±14.29 105.451±14.90 0.077 74.66±11.60 73.19±11.50 0.509

10 min after SA 90.82±15.05 82.24±15.18 0.036 108.82±10.46 104.76±14.56 0.091 76.16±11.17 75.82±9.40 0.524

12 min after SA 92.62±14.83 83.44±15.33 0.055 112.94±12.44 108.54±10.40 0.073 74.51±8.18 76.11±8.29 0.611

Table IV  Comparison of mean pulse rate, systolic blood pressure and diastolic blood pressure between

group 1 and 2 after delivery

Parameter Heart Rate/min Systolic Blood Pressure Diastolic Blood Pressure

 (mmHg) (mmHg)
Group-1 Group-2 P- Group-1 Group-2 P- Group-1 Group-2 P-

Mean ± SD Mean ± SD value Mean ± SD Mean ± SD value Mean ± SD Mean ± SD value

At delivery 95.30±13.40 86.78±13.00 0.03 102.04±11.22 100.66±12.30 0.21 66.90±11.71 64.72±8.70 0.43

5 min after SA 90.22±14.80 87.10±13.21 0.08 106.12±15.33 108.48±14.04 0.71 70.12±11.21 68.741±10.50 0.73

10 min after SA 88.22±13.16 86.21±12.19 0.43 114.82±17.41 110.52±17.06 0.25 75.86±12.43 72.941±11.27 0.09

15 min after SA 93.52±8.80 84.53±15.16 0.01 116.04±14.53 112.40±14.80 0.56 74.82±8.01 73.16±9.59 0.09

20 min after SA 90.67±5.49 88.84±7.58 0.93 115.01±8.28 104.651±19.62 0.07 70.21±8.14 69.90±10.42 0.41

End of Surgery 90.06±6.92 87.85±12.96 0.21 114.01±13.58 112.72±12.70 0.89 74.04±9.26 72.66±7.76 0.16

The difference in systolic, diastolic, and mean blood

pressure between two groups till delivery and after

delivery at all times was statistically insignificant.

Overall, 35/ 55(52%) patients in the phenylephrine

group and 30/50 (50%) patients in ephedrine group

had one or more episode of hypotension and required

one or more bolus of vasopressor. The number of

rescue doses required in group 1 and 2 were

statistically insignificant (Table III), (Table IV),

(Table V), (Table VI) (P-value < 0.05: significant).

Table V  Comparison of mean blood pressure (mmHg) till delivery between group 1 and 2

Mean BP (mmHg) Group-1 Group-2 t- P- Significance

Mean ± SD Mean ± SD value value

Immediately after SA 82.37 ± 11.64 80.38 ± 9.92 0.035 0.961 NS

2 min after SA 88.11 ± 10.41 87.84 ± 12.91 1.773 0.076 NS

4 min after SA 85.17 ± 12.14 88.32 ± 12.11 0.331 0.761 NS

6 min after SA 86.94 ± 13.70 90.80 ± 13.16 0.382 0.811 NS

8 min after SA 86.12 ± 12.65 86.80 ± 12.90 0.730 0.410 NS

10 min after SA 88.08 ± 11.43 87.14 ± 10.17 0.841 0.362 NS

12 min after SA 87.11 ± 9.11 88.26 ± 9.26 0.743 0.441 NS

NS = Not significant.
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Table VI Comparison of mean blood pressure (mmHg) after delivery in groups 1 and 2

Mean BP (mmHg) Group-1 Group-2 t- P-

Mean ± SD Mean ± SD value value Significance

At delivery 82.59 ± 11.01 80.92 ± 9.52 0.982 0.323 NS

5 min after delivery 84.68 ± 11.60 86.18 ± 12.71 0.393 0.691 NS

10 min after delivery 88.93 ± 12.35 87.29 ± 12.77 1.721 0.082 NS

15 min after delivery 87.70 ± 9.17 86.78 ± 9.36 1.661 0.102 NS

20 min after delivery 85.12 ± 9.01 87.39 ± 10.75 1.047 0.275 NS

At the end of surgery 88.38 ± 8.94 86.69 ± 7.80 1.060 0.292 NS

NS = Not significant.

The difference in birth weight of neonates between

two groups was statistically non-significant (Table

VIII). No neonate had Apgar score <7 at 1 or 5

minute. Mean neonatal umbilical cord pH in group

1 was 7.33±0.04 and in group 2 it was 7.36±0.04.

Patients given phenylephrine had neonates with

higher umbilical cord pH than those given

ephedrine but the difference was statistically non-

significant (Table-VII).

Table VII Comparison of birth weight and

umbilical cord pH between group 1 and 2

Parameter Birth weight Umbilical

(grams) cord pH

Group-1 2851 ± 512.7 7.33 ± 0.04

Group-2 3027 ± 422.82 7.36 ± 0.04

P-value 0.822 0.270

P-value <0.05: Significant

Discussion

Maternal hypotension is the most common and

important physiological response to spinal

anaesthesia due to preganglionic sympathetic block

with important maternal and foetal consequences.

In literature overall incidence of hypotension

during spinal anaesthesia for caesarean section is

80%9. Hypotension remains a common clinical

problem after induction of spinal anaesthesia

during caesarean delivery. It has been associated

with considerable morbidity (maternal nausea and

vomiting and foetal/neonatal acidaemia.

Traditionally, non-pharmacological interventions

such as leg elevation, compressive leg devices, left

uterine displacement and intravenous fluid

preloading have been used but vasopressors are

often required10.

Because of the poor efficacy of non pharmacological

techniques to effectively manage hypotension, a

vasopressor is usually required during spinal

anaesthesia for caesarean section. In choosing an

appropriate vasopressor in obstetrics, a number

of factors like efficacy for maintaining blood

pressure, non-cardiovascular maternal effects, ease

of use, direct and indirect fetal effects, cost, and

availability need to be considered11.

Ephedrine and phenylephrine have been used for

the treatment of intra-operative hypotension in

many studies. Ephedrine is effective in the

treatment of spinal induced hypotension during

caesarean sections, but it can cause foetal

acidosis12. Updated meta-analysis by Lin FQ et al.

showed comparable results between prophylactic

ephedrine and phenylephrine to manage spinal-

induced hypotension but parturient treated with

phenylephrine had neonates with higher umbilical

pH value than those treated with ephedrine13.

Ephedrine is a mixed ± and ² agonist and causes

increase in cardiac output and heart rate.

Ephedrine crosses placenta and causes increase

in oxygen consumption and increase in glucose and

lactic acid concentrations. Phenylephrine is a pure

±1 adrenergic agonist, which increases systemic

vascular resistance and causes reflex bradycardia

but it maintain cardiac output in healthy

parturient14.

In this study, all patients in the two groups were

comparable with respect to age and ASA status.
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The difference observed in baseline parameters,

that is, pulse, systolic, diastolic and mean arterial

pressures between two groups was statistically

insignificant, respectively. There was statistically

non-significant difference between surgical times

(induction to delivery time and from delivery till

end of surgery) in groups 1 and 2.

In this study, there was higher incidence of

bradycardia in patients receiving phenylephrine

than those receiving ephedrine This is expected

to be due to increase in blood pressure with an ±-

agonist may lead to reactive bradycardia

(baroreceptor reflex). However, this was responsive

to atropine without adverse consequences. There

was no difference in maximum recorded heart rate

between two groups. The results of this study were

in accordance with the study of Lee et al.15 in which

they reported higher incidence of bradycardia in

patients receiving phenylephrine as compared with

patients receiving ephedrine for prevention of

hypotension during spinal anaesthesia for

caesarean section. The results of this study are in

accordance with the study of Adigun et al.16 They

observed that both vasopressors effectively restored

both the systolic and diastolic blood pressure. They

also concluded that phenylephrine is safe and can

be used as effectively as ephedrine. Their study

also compared intravenous ephedrine with

phenylephrine for the maintenance of arterial blood

pressure during caesarean section under spinal

anaesthesia. The mean Apgar scores were similar

for the two groups; no baby had Apgar score of <8

in either group. The results are in accordance with

this study.

Gunda et al. compared the effectiveness and the

side effects of ephedrine and phenylephrine

administered for treating hypotension during

caesarean section under spinal anaesthesia and

found that both are effective in treating

hypotension. They suggested that phenylephrine

may be more appropriate vasopressor when

considering maternal wellbeing17.

However, this study showed that women who

received phenylephrine had neonates with higher

umbilical cord pH than women who received

ephedrine, although the risk of true foetal acidosis

(Umbilical artery pH<7.20) was similar. No

neonate in both groups had pH < 7.2. Prakash et

al  18 found that women who were given

phenylephrine had neonates with higher umbilical

arterial pH values than those given ephedrine.

There was no difference between two groups in

the incidence of true foetal acidosis similar to this

study finding.

Cooper et al. 19 concluded in their study that the

umbilical artery pH was similar, whether

ephedrine or phenylephrine was used to maintain

maternal arterial pressure, which is consistent

with this study. Acidotic changes in umbilical artery

are sensitive indicators of utero-placental

insufficiency. The study finding is indirect evidence

that uterine blood flow may in fact be better with

phenylephrine compared with ephedrine. The

exact reason how ephedrine causes acidosis is

unknown. One of the reasons is that it crosses

through placenta and has a direct effect on fetus

to cause acidosis. There was no difference in Apgar

score between the two groups. In this study, no

neonate had an Apgar score < 7 at 1 or at 5 minutes.

The difference in birth weight of neonates between

two groups was statistically non significant. Apgar

score is the most commonly applied and easily

interpretable clinical method of neonatal wellbeing

and in literature. A recent meta-analysis of

vasopressor choice during regional anesthesia in

obstetric showed phenylephrine and ephedrine are

comparable in terms of neonatal Apgar score at

one and five minutes after delivery.20

Conclusion  

We conclude from this study that ephedrine and

phenylephrine are equally efficient in managing

hypotension during spinal anaesthesia for
caesarean section. There was no difference
between two vasopressors in the incidence of true

fetal acidosis. Neonatal outcome remains equally

good in both the groups.
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 Case Report

Introduction

Atrial fibrillation (AF) is one of the most common

arrhythmias. Atrial fibrillation may be

encountered preoperatively in patients posted for

anesthesia and may occur during anesthesia or

may occur or persist in postoperative period.1 A

rapid heart rate with loss of atrial systolic function

and irregular ventricular response associated with

impaired ventricular diastolic function may result

into hemodynamic deterioration and reduced

cardiac output. This is particularly detrimental in

patients with poor cardiac reserve. There is also

risk of thromboembolism due to decreased flow in

atria and stroke further. Surgical patients may

present with  atrial fibrillation in different ways

which may be either pre-existing AF, new onset

AF or paroxysmal AF.2 The patient should be

examined and assessed for the common risk factors

which are responsible for the onset of atrial

fibrillation like sepsis, pulmonary embolism,

electrolyte and acid base disorders, ischemic heart

disease, thyrotoxicosis, hypovolemia and hypoxia.3

Although atrial fibrillation is a common arrhythmia

during the perioperative period as several cases

were reported in literature but we want to highlight

the fact that after reviewing the literature, we have

given particular emphasis on avoidance of
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Abstract

Atrial fibrillation is very common cardiac arrythmia which is encountered during the perioperative period.

Atrial fibrillation in perioperative period may lead to hemodynamic impairment and thromboembolic

events resulting into significant morbidity and mortality. So it is very crucial for an anesthesiologist to

maintain the hemodynamic stability of the patient with atrial fibrillation and prevent furthur complications

associated with it. Here we report a case of sixty year old male patient  posted for emergency evacuation

of clot following TURP operation.
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precipitating factors developing AF along with

successful management using pharmacological

intervention without electrical cardioversion

simultaneously maintaining hemodynamic stability

of the patient which was somewhat different in

our case.

Case Report

A sixty year old male patient (ASA-2) was admitted

in our hospital with complaints of blockage of

catheter following TURP operation. He was

suffering from COPD, on physical examination his

heart rate (HR) was 98/min, regular, non invasive

blood pressure (NIBP) was 92/64 mmHg and

respiratory rate (RR) of 20/min, arterial oxygen

saturation (SpO2) of 97%. 12 lead ECG and 2D Echo

was done and found to be normal. Serum

electrolytes were K+ 3.6 mmol/L and Na+ 138

mmol/L. His hematological and biochemical

investigations were within normal limits except

increased total leukocyte count (>11000/cumm).

He was advised for emergency clot evacuation. So

the patient was posted for emergency evacuation

of clot under spinal anesthesia.

The preoperative vitals of the patient were HR-

106/min, regular, NIBP-116/74 mmHg, SpO2-97%.

Ringer Lactate solution was started. All standard



monitors were attached to the patient (NIBP, SpO2,

EtCO2, and ECG). SAB was given at L4-L5 space.

Total 3 ml of bupivacaine heavy with fentanyl 10

microgram was used. After 30 minutes of operation

HR suddenly increased to 140/min, irregularly

irregular with no P wave in ECG  and BP falls to

95/64 mmHg. As the patient was conscious due to

spinal anesthesia, we were observing the patient

at the same time GA drug, intubation kits,

resuscitation drug including defibrillator were kept

ready. One unit of hydroxyethyl starch was given

concomitantly. In the mean time, Esmolol 10 mg

iv slowly given. The BP raised to 110/74 mmHg

with persistent tachycardia (92-114/min). ABG was

done and showed no abnormality. After 20 minutes

of onset of atrial fibrillation surgery was completed

and patient was shifted to post operative recovery

room as there were no complications.

In the recovery room atrial fibrillation was

persisting, so we had to called cardiologist and

according to his advised  amiodarone 150 mg iv

given over 30 min in 100 ml normal saline but no

significant change in heart rate was observed. So

again amiodarone 150 mg iv repeated over next 4

hour. Then heart rate reduced to 78-94/min and

systolic blood pressure was maintained in the range

of 90-100 mmHg. Blood pressure remained stable

and required no further bolus of vasopressors and

inotropic support and the ECG reverted back to

sinus rhythm. Anticoagulation (low molecular

weight heparin) was started postoperatively after

cardiologist’s advice and continued until switch over

to oral aspirin. After 3 days patient shifted to ward

and discharged on 4th postoperative day.

Discussion

Atrial fibrillation is a common arrhythmia

frequently seen during the perioperative period in

patients undergoing surgery. Usually new onset

atrial fibrillation is uncommon during the

perioperative period. The rapid rates of new onset

AF or pre-existing AF may be precipitated by

several factors including sepsis, electrolyte and

acid-base abnormalities, pulmonary complications

like pulmonary embolism, hypoxia, hypovolemia,

myocardial ischemia etc.1,3 Roger et al reported

 that overall incidence of supraventricular

tachycardia was estimated to be less than 1% and

in those with an SVT, the incidence of AF and atrial

flutter was 30% and 12%, respectively with only

20% of arrhythmias occuring intraoperatively.4

The aim of this particular case report is to review

the management strategies of atrial fibrillation with

particular attention given on the management of

perioperative atrial fibrillation and prevent further

complications. Atrial fibrillation is a common

arrhythmia occurring in 0.4-5% of adult

population and most of these are not associated

with any cardiac disease.5 So particular emphasis

was given on management of AF including the

elimination of precipitating factors which might

worsen the clinical condition of the patient, and

treatment of arrythmia itself with pharmacological

intervention. In our case the precipitating factors

were likely to be sepsis. The acute onset AF is

usually treated by direct current cardioversion

when patient is unstable but pharmacological

agents can be used to achieve cardioversion. The

patients with rapid and chronic AF, priority was

given to control the ventricular rate using

pharmacological interventions as we have done in

our case.1 The arrhythmias may develop again if

precipitating factors were not removed or treated

aggressively. Anticoagulation can be given to

reduce the risk of thromboembolism. Platia et al6

compared the efficacy of esmolol and verapamil in

the management of AF and concluded that the

reduction in ventricular rate and the incidence of

hypotension were similar. We have used esmolol,

a selective beta blocker, titrated according to

ventricular rate with concomitant administration

of fluids to avoid hypotension. Amiodarone, a class

3 antiarrythmic drug, can be used to convert acute

onset AF to sinus rhythm or partially effective in

some patients.7,8  . We used all of these agents to

control the rate and maintain sinus rhythm and

thereby effectively managed the patient without

using electrical cardioversion.

Conclusion

The management of perioperative AF is very

crucial for an anesthesiologist. All possible

precipitating factors for AF should be identified

and eliminated before and during anesthesia with

effective treatment  of arrhythmias to avoid further

complications.
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