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 Editorial

Anaesthesiologists are constantly working in a high-

fidelity, high-stakes environment.1It is due to long

working hours, sustained vigilance, the

unpredictability of stressful situations, fear of

litigation, team work and production pressure.2

Chronic exposure to these stressors can lead to

burnout syndrome.3

The most widely accepted model that defines the

syndrome of burnout isMaslach Multidimensional

Theory of Burnout. According to the theory burnout

has three dimensions: exhaustion, distancing or

depersonalisation, and reduced personal

accomplishment.4

Burnout has been identified as an occupational

hazardin the medical field.3,7,8 Embriaco et al9 found

a high level of burnout in 46.5% physicians working

in intensive care units. Fields et al10 reported that

36% of paediatricintensivists were at risk of burnout,

while 14% had burnt out.Burnout has been well

documented in anaesthesiology.2,3,11-16 Morais et

al12 assessed stress and burnout in Portuguese

anaesthesiologists and found that 57.9% experienced

emotional exhaustion, 44.8% a lack of personal

accomplishment and 90.9% depersonalisation.

Kluger etal17measured burnout in Australian

anaesthesiologists and found 20% experienced high

levels of emotional exhaustion, 20% high levels of

depersonalisation and 36% low levels of personal

accomplishment.

Most of the researches revealed that younger

employeesare more prone to high levels of burnout.

Nyssen et al18 studied 151 doctors working in

anaesthesia and found the highest rate of burnout

was in young trainees under 30 years of age. Gender

has not been shown to be a strong predictor of

burnout.4

Burnout has been associated with work overload,

in other words, increased job demand in the available

Burnout syndrome – A professional  hazards of

Anaesthesiologists
Dr. Md. Mozaffer Hossain

Associate Professor, Dept of Anaesthesia and ICU, DMC, Dhaka

(JBSA 2015; 28(1): 1-3)

time in which to produce results.16  The interaction

between the individual and his or her set of

surroundings has been found to play an important

role in burnout.4Conflicts between supervisors and

colleagues have also been seen as a cause of burnout.4

Kluger et al17 found that improving interpersonal

relationships decreased burnout levels in Australian

anaesthetists. Several studies noted lack of job

resources, most notably social support, is linked to

increased levels of burnout.4,8,9,11,13It has also been

found that burnout levels are higher among

employees having little participation in decision-

making.4

Burnout and stress have physical, psychological and

behavioural effects. The fight-or-flight response is

activated each time a person is stressed.13 The

effects of long termincreases in cortisol and

disturbances in other hormonalpath ways

(hypothalamic-pituitary-adrenal axis and

reninangiotensin-aldosterone system) have been

linked to most of the clinical symptoms seen in

burnout.19Increased risk of cardiovascular disease

(hypertension and atherosclerosis), sleep disorders,

immune compromise, gastrointestinal tract

disturbances, fatigue and acceleratedageing all

correlate with increases levels of stress

andburnout.13,14,20 Consequences of burnout are

legion, including, but not restricted to, reduced

productivity, absenteeism, poor turnover and

reduced patient safety.3,4,13,17

Rate of suicide, twice as high as that of the general

public, 21 and the elevated incidence of chemical-

dependence13,22 among anaesthesiologists, is a major

cause of concern. The Professional Wellbeing Work

Party (PWWP) of the World Federation of Societies

of Anaesthesiologists (WFSA)found that 90% of its

members considered burnout to be a significant

problem, but only 14% had developed any kind of

coping strategy with which to manage it.23 Maslach



et al6 noted that stress results from workload,

control, reward, community, fairness and values.

Some of these areas are not under the physician’s

direct control, e.g. workload. This emphasises the

involvement of management in alleviating stress

and burnout in the workplace, as a reduction in

case loads and after-hour calls can positively affect

the situation.9

Changing working conditions, managing

interpersonal conflict, improving work organisation

(e.g. the presence of skilled assistance in theatre)

can reduce burn out scores in anaesthetists.9,24Most

studies have focused on educational interventions

to enhance individuals’ capacity to cope and thus

improveburnout.4Isaksson et al25 carried out a

cohort study on185 doctors, followed by a self-

reported assessment one year later, and found that

short-term counselling could contribute to a

reduction in emotional exhaustion. Peterson et al26

conducted a randomised controlled trial, with peer-

support groups on 151 healthcare workers using a

problem-based method, and found peer-support

groups to be a useful and inexpensive way of

decreasing stress and burnout in the workplace.

Time away from work has also been identified as

acontributor to burnout reduction. 27 Jackson13

discussed the benefits of “self-care” which comprises

physical activity, nutrition and meditation, which

enhance well-being and resilience as away of

promoting longevity and stress relief. A population

based survey on 474 physicians working in

paediatriccritical care, showed that routine exercise

was associatedwith lower burnout scores.10

Job environment or organisation must be seen as a

modifiable factor. It has been found that

organisational factors play a greater role than

individual factors in causing burnout. Individual

strategies fall short of their goal because in the

workplace, a person has much less control over

stressors, compared to other aspects of his or her

life. Effective change occurs when both individual

and organisational factors areaddressed.4
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Abstract:

Background: Among the recovery phases, patient achieve their cognitive and psychomotor skills in

intermediate phase. Rapid clearance drug like Sevoflurane has beneficial effect on early cognitive recovery

which allows early mobilization and reduce post operative complication but Halothane with delayed

recovery profile is still commonly used in our country.

Objective: So the study was done to compare the post operative cognitive recovery in adult patients

receiving sevoflurane and halothane anaesthesia and with a view to increase the use of sevoflurane over

halothane.

Settings and study design: This prospective randomized comparative study was done in Anaesthesia,

analgesia and intensive care medicine department of BSMMU Hospital between September 2009 to June

2011. A total 60 patients[30 in sevoflurane group (Group-S) and 30 in halothane group(Group-H)]of either

sex, 18-50 years, ASA-I and II, elective surgery under general anaesthesia, lasting more than 1 hour and

remaining 24 hours after surgery were the study population. Cognitive recovery was assessed using

Bangla adaptation mini-mental state examination (BAMSE) and paper pencil test-Trail making test part-

A (TMT-A) one day prior to surgery (baseline value) and 30 minutes after recovery then at hourly interval

up to 3.5 hours postoperatively and compared.

Results: Emergence time was significantly shorter in Group-S compared to Group-H (10.85 min & 15.13

min respectively, P<0.001). The mean BAMSE score Group-S was 29 at baseline and demonstrated no

change at the end of the observation, while the Group-H experienced a fall and rise in BAMSE score. Time

taken by the patients of Group-S to complete (TMT-A) at 30 minutes after recovery was significantly less

(40.9 sec. Vs 55.8 sec, P <0.001) than patients of Group-H. And no significant difference was observed

between groups at 1.5 hrs, 2.5 hrs and 3.5 hrs.

Conclusion: So the study concludes that adult patient of sevoflurane group experienced an early post

operative cognitive recovery than halothane group. Though sevoflurane is costly, considering the benefits

of patients in terms of early cognitive recovery that causes less postoperative complications and shorter

hospital stay, sevoflurane should be used instead of halothane

Key Words: Cognitive Recovery, Adult patients, Abdominal Surgery, Sevoflurane, Halothane.

(JBSA 2015; 28(1): 5-11)

Introduction:

The objective of anaesthesia is to facilitate surgery

at minimal risk to the patient and to ensure optimal

recovery following the procedure. It is desirable that

recovery from general anaesthesia should be safe,

rapid, predictable and independent of any

complications. Recovery has been considered in three

phases: these include (A) immediate (B) intermediate

(C) full recovery. Immediate recovery is the return

of consciousness along with protective reflexes and



ability to take care of their own airway. The

intermediate recovery phase lasts from 30 minutes

to even 3 hours. During this period patients’

cognitive and psychomotor skills are restored. Both

anaesthesia and pre anaesthetic agents can affect

the recovery phases. Drugs that are not accumulated

in the body are usually beneficial for early recovery.

These drugs do not cause any delayed or recurrent

adverse effects even after prolonged administration.

Cognitive function of an individual is defined as

the mental processes of perception, memory, and

information processing, which allow the individual

to acquire knowledge, solve problems and plan for

the future action. Any delay or impairment of

these processes following anaesthesia is considered

as postoperative cognitive dysfunction or

impairment.

Anaesthetics administered as part of a surgical

procedure may alter the patient’s behavioral state

by influencing brain activity via at least two

mechanisms: dose dependent global and regional

specific suppression of neuronal activity and

disruption of functional interactivity within

distributed neural network. These alterations

compromise recovery after surgery; mobilization of

the patient is difficult and therefore hospital stay is

extended. The resulting immobilization is associated

with further complications e g, decubitus pneumonia

or thrombosis.

The risk factors for postoperative cognitive disorders

can be divided into age and co-morbidity- dependent,

as well as related to surgery and anaesthesia.

Substance abuse, preexisting psychiatric and

neurological disorders, and conditions with high

intracranial pressure represent some of the most

common risk factors associated with co-morbidity.

Another important risk factor for postoperative

cognitive dysfunctions is type of surgery: very low

incidence is associated with minor surgery while

cardiovascular, orthopedic and urologic surgeries

are characterized by high risk of postoperative

cognitive disorders. Post operative factors (e.g., opioid

analgesics) can also contribute to the development

of cognitive impairment in the elderly. The most

frequent symptoms of cognitive disorders are

memory loss and lack of concentration, among these

cognitive dysfunctions a state of delirium is

developed which is associated with higher

postoperative mortality and morbidity and with

delayed functional recovery.

Researchers are continually looking for safety in

anaesthesia by improving the quality of drugs

because delays in patient awakening can block an

operating theater and incur costs in the form of

cancelled operations and overtime pay.In western

countries it is customary to use one of five modern

volatile agents Desflurane, Sevoflurane, Enflurane,

Isoflurane, Halothane vaporized in a mixture of

nitrous oxide in oxygen. In recent years the use of

halothane has declined because of medico legal

pressure relating to hepatotoxicity and there is a

clear trend to avoid repeated halothane

anaesthesia. Slow recovery compared with other

new agent and sensitization of heart to

catecholamine limits the use of halothane.in the

other hand sevoflurane is considered the

inhalational agent of choice because of its excellent

recovery profile.

The relationship between postoperative cognitive

recovery and the most common inhalational

anaesthetic agents currently used in anaesthesia is

not conclusive. Besides, most studies have been done

comparing these agents in paediatric and elderly

patients undergoing ambulatory surgery. But in

developing country like Bangladesh halothane is still

commonly used due to its low cost despite its

disadvantages. Though sevoflurane is currently the

inhalational agent of choice in most of the western

countries but its use in our country is limited due

to its high cost.

So the present study was undertaken to compare

the characteristics of emergence and cognitive

recovery of adult patients who received either

sevoflurane or halothane for maintenance of

anaesthesia. The data generated from the study

might be helpful for the anaesthetists to make a

right choice of volatile agent. The findings will also

serve as baseline data for future reference and to

undertake further research.

Materials and Methods:

The prospective randomized comparative study was

carried out in the Department of Anaesthesia,

Analgesia and Intensive Care Medicine, BSMMU
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Hospital, Dhaka between the period of September

2009 to June 2011. Prior to the commencement of

this study, the research protocol was submitted to

the ethical review committee of BSMMU Hospital

and approved. Study population was the patients of

either sex, aged between18-50 years, ASA-I and II,

patients undergoing elective surgery by general

anaesthesia, lasting for 1 hour or more and

remaining 24 hours after surgery. On the other

hand, the patients with history of significant cardiac,

pulmonary hepatic or renal diseases, history of

chronic drug or alcohol abuse, morbid obesity,

disabling neuro psychiatric disorder, pregnant &

breast feeding women, patients who experienced

hypo and hypertension, hypoxia and severe blood

loss during surgery, patients who need narcotics as

analgesic in first 3.5hours in the post-operative word

were excluded from the study. A total number of 60

patients were divided into two groups. 30 patients

were in Sevoflurane group (Group-S) and 30 in

Halothane group (Group-H).

Study procedure:

Data were collected using a pre designed data

collection sheet containing all the variables of

interest. Randomization was done by lottery method.

All patients were examined one day prior to surgery

which was addressed as baseline value. Heart rate,

SPO2, systolic, diastolic, mean arterial pressure:

before induction and every 15 minutes during

surgery were recorded. Bangla adaptation mini-

mental state examination (BAMSE) and paper

pencil test-Trail making test part-A (TMT-A) were

also assessed and recorded. We compared the post

operative score with the baseline score that is the

pre operative score.

Statistical analysis:

Data were processed and analyzed using SPSS

(Statistical Package for Social Sciences) for windows,

version17.0. The test statistics used to analyze the

data were Student’s

t-Test (for comparison of data presented on

continuous scale), Chi-square (c2) Test (for

comparison of categorical data between groups) and

Repeated Measure ANOVA statistics. The level of

significance was set at 0.05 and p < 0.05 was

considered significant.

Result:

 I. Age distribution:

Table-I  Comparison of age between two groups

Age*                    Group p-value

(years) Savoflurane Halothane

(n = 30) (n = 30)

<30 12(40.0%) 13(43.3%)

30 – 40 13(43.3%) 15(50.0%)

e” 40 5(16.7%) 2(6.7%)

Mean ± SD 31.6 ± 7.2 31.4 ± 5.9 0.938

* Unpaired student’s‘t’-test was employed to analyze

the data and data were expressed as   mean ± SD.

II. Sex distribution:

Sex distribution between the groups was not identical.

Females were significantly higher in the sevoflurane

group than that in the halothane group (p = 0.020).

Fig 1 Comparison of sex between groups

Baseline characteristics:

Table II Comparison of baseline characteristics

between two groups

Baseline characteristics        Group p-

Pre operative Sevoflurane Halothane value

(n = 30) (n = 30)

Weight*(kg) 56.4 ± 9.2 56.7 ± 8.7 0.886

ASA# Grade-I 24(80.0%) 25(83.3%)

           Grade-II   6(20.0%) 5(16.7%)    0.739

Mean arterial 83 ± 6 84 ± 4    0.668

pressure*(mm Hg)

Heart rate*(beat/min) 82 ± 8 80 ± 7 0.292

SPO2
* 96.1 ± 0.4 96.3 ± 0.4 0.356

BAMSE score* 29.3 ± 0.3 29.9 ± 0.1 0.052

Time required to 36.1 ± 9.3 31.9 ± 10.1 0.103

complete TMT-A*(sec)

*Unpaired student’s ‘t’ test was employed to analyze

the data and expressed as mean ± SD. #Chi-square (χ2)

test was employed to analyze the data and expressed

as percentage.
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Table III Peroperative findings

Comparison of per operative findings between two

groups

Per operative                     Group p-

findings Sevoflurane Halothane value

(n = 30) (n = 30)

Mean arterial pressure (mmHg) 0.074

At 15 min 86 ± 7 88 ± 5 0.203

At 30 min   83 ± 11   86 ± 12 0.223

At 45 min 86 ± 9   82 ± 13 0.783

At 60 min 83 ± 8   84 ± 11 0.003

At 75 min 90 ± 6 95 ± 7

Heart rate (beats/min)

At 15 min   85 ± 10 83 ± 9 0.505

At 30 min 73 ± 9   74 ± 12 0.902

At 45 min 70 ± 8   69 ± 12 0.681

At 60 min 68 ± 9   72 ± 11 0.100

At 75 min 84 ± 8   92 ± 13 0.001

SPO2 99.8 ± 0.2 99.9 ± 0.1 0.326

Aldrete recovery score 9 ± 1 9 ± 1 0.986

Emergence time 10.85+1.64 15.13±2.29 0.001

Data were analyzed using Unpaired student’s ‘t’-

test and  presented as mean ± SD.

Table IV BAMSE score after recovery:

Comparison of BAMSE score at different time

interval between  two groups

         BAMSE score              Group p-

Sevoflurane Halothane value

(n = 30) (n = 30)

Pre operative 29.3 ± 0.5 29.5 ± 0.5 0.452

(24 hours before

surgery)

Post operative    29.3 ± 0.7 27.8 ± 1.0 0.014

0.5 hrs

1.5 hrs 29.7 ± 0.2 29.8 ± 0.2 0.873

2.5 hrs 29.8 ± 0.1 30.0 ± 0.0 0.624

3.5 hrs 30.0 ± 0.0 29.9 ± 0.2 0.624

Data were analyzed using repeated measures

ANOVA and expressed as mean ±SD.

Fig 2 Changes in mean arterial pressure in different

time interval during operative period

Fig 3 Changes in heart rate in different time interval

during operative period

V The mean time required to complete TMT-A

Table VI Comparison of time required to complete

TMT-A at different  time interval between groups

Time required to                    Group p-

complete TMT-A Sevoflurane Halothane value

(sec) (n = 30) (n = 30)

Preoperative 36.1 ± 9.3 31.9 ± 10.1 0.103

(24 hours before surgery)

Post operative

At 0.5 hrs 40.9 ± 9.8 55.8 ± 11.4< 0.001

At 1.5 hrs 37.6 ± 7.2 34.7 ± 10.3 0.219

At 2.5 hrs 37.4 ± 6.9 35.1 ± 9.4 0.279

At 3.5 hrs 37.5 ± 6.8 34.5 ± 8.9 0.152

Repeated measures ANOVA were used to analyzed

the data and expressed as mean ±SD.

Time Interval

Fig 4  BAMSE score at pre operatively and changes

in post operatively at different time interval
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Discussion:

Sevoflurane is a desirable anaesthetic for induction

and maintenance because of its low blood-gas

solubility, rapid induction and emergence

characteristics, nonirritating airway properties and

stable patient haemodynamic characteristics. In

spite of its beneficial effect, use of sevoflurane in

our country is limited because of its high cost. In

this study we demonstrated faster cognitive recovery

of adult patient of prolong surgery with sevoflurane

than commonly used agent halothane with a view

to replace sevoflurane instead of halothane.The

study was designed only to assess the cognitive

recovery after anaesthesia but not the side effects of

volatile agents.

In our study Bangla Adaptation Mini Mental State

Examination, BAMSE and Trail Making Test Part-

A, TMT-A was selected because it combined a high

validity and reliability and ease of application for

patients of low educational status of our country.

The present study demonstrates that the mean ages

of both groups (sevoflurane and halothane) were

almost identical (31.6 ± 7.2 vs. 31.4 ± 5.9 years, p =

0.938). However, a male predominance was observed

in halothane group (p = 0.020), which was clinically

non significant in relation to cognitive performance.

The mean weight, mean arterial pressure, heart

rate, SPO2, BAMSE score and time required to

complete TMT-A at baseline were almost similar

between sevoflurane and halothane groups. ASA

grading was also found similar (p<0.739) in

sevoflurane and in halothane group. The mean

arterial pressure and heart rates were observed to

be almost homogeneous at 15, 30, 45 and 60 minutes

interval following induction. At 75 minutes mean

arterial pressure and heart rate were higher in

halothane group compared to sevoflurane group.

Epstein et al. (1995) conducted a study in which

hemodynamic status like heart rate, oxygen

saturation, end-tidal gas concentration and

temperature were recorded to be similar in both

sevoflurane and halothane groups, comparable to

our study.

 Aldrete recovery score (>9) was same in both groups

(p = 0.986).Jerrold Lerman et al (1996) also found

in their study, aldrete recovery score was same in

both sevoflurane and halothane group.

 In this study the mean BAMSE score of sevoflurane

group patients at baseline was 29 and in post

operative word at 0.5hrs, 1.5 hrs, 2.5hrs and 3.5hrs

was 29, 29, 29, and 30 respectively. On the other

hand BAMSE score at baseline in halothane group

was 29 and 27, 29, 30, 29 at 0.5hrs, 1.5hrs, 2.5hrs,

and 3.5 hrs respectively in the post operative word.

So the study showed that sevoflurane group patient

achieved their preoperative BAMSE score at 0.5hrs

in post operative word after recovery and

demonstrated no change throughout the period of

observation where halothane group experienced a

fall and rise in BAMSE score from recovery to the

end of observation.

The mean time required to complete TMT-A by the

patients of sevoflurane group at baseline was 36.1sec

and in post operative word after recovery at 0.5hrs,

1.5hrs, 2.5hrs, 3.5hrs was 40.9sec, 37.6sec, 37.4sec,

37.5sec respectively. While patient of halothane

group completed the TMT-A at baseline was 31.9sec

and 55.8sec, 34.7sec, 35.1sec, 34.5sec at 0.5hrs,

1.5hrs, 2.5hrs, and 3.5hrs in post operative word

respectively. So the time to complete TMT-A was

identically distributed throughout the observation

except at 0.5hrs after recovery, when sevoflurane

group had much lower score (40.9sec) and more

nearer to pre operative value (36.1sec) compared to

their halothane counterpart (55.8sec). Apfelbaum

et al (1996); Philip et al(1996) demonstrated in their

study that cognitive function is more rapidly

restored after sevoflurane anaesthesia

administration compared with isoflurane or propofol

plus nitrous oxide  anaesthesia comparable to our

study.

Postoperative cognitive impairement is a common

problem in elderly.Xiaoguang et al, (2001) conducted

a study to find out the cognitive function in elderly

Fig 5 Time required to complete (TMT-A) pre

operatively and changes in post operatively at

different time interval
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with desflurane and sevoflurane and found

desflurane was associated with a faster early

recovery than sevoflurane. However, post operative

recovery of cognitive function was similar with both

volatile anaesthetics. Brita et al. (2000) found in

their study, emergence and return of cognitive

function was significantly faster after remifentanil-

propofol based anaesthesia compared with desflurane

and sevoflurane anaesthesia. Recently Schoen et al.

(2011) demonstrated that sevoflurane based

anaesthesia was associated with better short term

post operative cognitive performance than propofol

in their study. So it is clear that most of the studies

have done to see the cognitive performance in elderly

patients with newer volatile and intra venous agents

in western countries. But no single study was done

in our country to see the cognitive recovery after

anaesthesia with volatile agents.

We found a single study comparing halothane and

sevoflurane for their cognitive recovery

characteristics in adult patients undergoing

prolong(>1 hour) surgery.Besides most studies have

done comparing these agents in paediatric and

elderly patients undergoing ambulatory surgery.

We found in our study that emergence time from

discontinuation of volatile agent up to attainment

of aldrete recovery score >9 in sevoflurane group

was 10.85 min and in halothane group was 15.13

min (P<0.001) demonstrating earlier emergence

than halothane. Ravi et al. (2008) also found in their

study that emergence time was 6.7 min in

sevoflurane group and 9.07 min in halothane group.

The difference between the values of the two study

was Ravi and associates counted the emergence time

from discontinuation of volatile agent up to

extubation and we counted the time from

discontinuation of volatile agents up to attainment

of aldrete recovery score>9. Ravi et al, also concludes

that sevoflurane provides a rapid recovery from

anaesthesia due to its lower solubility. The clinical

efficacy of sevoflurane lies in term of faster recovery,

reduction in operating room time and postoperative

care discharge time leading to reduced hospital stay

of patients. We also observed a similar finding with

sevoflurane being more effective than halothane in

terms of faster cognitive recovery. The difference

between the two studies is that the measuring tools

for cognitive function in our study was Bangla

Adaptation Mini Mental State Examination

(BAMSE) and Trail Making Test Part-A, (TMT-A)

while the tools used by Ravi and associates were P-

deletion test for assessment of early recovery and

digit symbol substitution test for assessing baseline

recovery. So the findings derived from the present

study could be considered comparable to those of

Ravi and associates despite different scales being

used to evaluate cognitive function.

Conclusion:

The findings of the present study suggest that

sevoflurane group experience an early post operative

cognitive recovery than halothane group. Though

the sevoflurane vaporizer and sevoflurane itself is

expensive, considering the benefits of patients in

term of faster cognitive recovery, sevoflurane should

be used instead of halothane.

Recommendation:

In the light of the findings of the present study the

following recommendations are put forward.

1. Though sevoflurane is a costly drug, it should

be considered instead of halothane, for faster

cognitive recovery which may reduce the

postoperative complications.

2. If further study is conducted to see the cognitive

recovery in adult patient after abdominal

surgery, a larger scale sample size is

recommended.
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Abstract:

Background: Diffuse endothelial dysfunction in physical, chemical or infectious insult to the host leads

to an increase in systemic capillary permeability. The renal component manifests as Microalbuminuria.

The degree of Microalbuminuria correlates with the severity of the acute insult and the quantification of

which may serve to predict outcome in critically ill patients.

Objectives: To evaluate whether the degree of Microalbuminuria could predict outcome in critically ill

patients or not.

Settings and Study design: This cohort study was carried out in the 20 bed mixed Medical-Surgical

Intensive Care Unit of Dhaka Medical College Hospital. A total 60 patients were purposively recruited for

this study. In our study, we included all adult critically ill patients aged 18 years or more admitted in

ICU after fulfilling the criteria of critically ill patients and who stayed for more than 24 hours. Patients

with pregnancy, menstruation, anuria, macroscopic haematuria, pre-existing kidney disease, were excluded.

Spot urine samples were collected by ICU nurses at 24 hrs of admission, for the quantification of Albumin

Creatinine Ratio, which was referred to as ACR. The outcome of the patient was classified as death and

discharge/ survival. Maximum follow up was done for 15 days. Patients discharged within this 15 days,

were considered as survival.

Results: Patients were divided into two groups, Group-I: subjects (exposed): Patients having

Microalbuminuria. Group-II: control (unexposed): Patients having no Microalbuminuria. In this study,

Relative Risk was calculated for risk measurement and to assess the strength of association between the

patients having Microalbuminuria and outcome and the calculated relative risk was 2.08. It indicates

that the presence of Microalbuminuria is a risk factor for the critically ill patients. Chi-square test was

used to compare categorical outcomes and for hypothesis testing. The test statisticis11.94 and p=<0.001.So,

our study result supports the hypothesis that Microalbuminuria predicts the outcome in critically ill

patients.

Conclusion: It was observed that the presence of Microalbuminuria at 24 hours of ICU admission is a

predictor of poor outcome in critically ill patients. Absence of Microalbuminuria at 24hrs of admission

may help to predict survival in the ICU. So the study concludes that the Microalbuminuria would provide

a rapid, simple, inexpensive bedside test to identify patients who may benefit from appropriate early

therapeutic strategies. It may prevent further capillary leak and hence the onset of multi organ failure

and death.

Key Words: Microalbuminuria, Critically ill patients, Intensive care units, mortality, outcome.

(JBSA 2015; 28(1): 12-18)

.



Introduction:

Recognition, assessment, and management of

critically ill patients are the fundamental to critical

care. The principles of intensive care management

are the simultaneous assessment of severity of illness

and the stabilization of critically ill patients, who

are at imminent risk of death due to some potentially

life threatening illness.  Suboptimal attention to

either resuscitation or diagnostic processes result

in ill outcomes and increased mortality in Intensive

care units.

For this reason, a reliable method for prediction of

outcome which patients benefit most from intensive

care is a crying need. Several scoring systems based

on the severity of physiological derangements and

preexisting health status have been proposed, such

as the Acute Physiology and Chronic Health

Evaluation (APACHE) & Therapeutic Intervention

Scoring System(TISS), Sequential Organ Failure

Assessment Score(SOFA), Simplified Acute

Physiology Score (SAPS-II)  but none is satisfactory

and they are cumbersome. They require input of a

large number of variables derived from the patient’s

history, physical examinations and initial laboratory

data.  But, sensitive, inexpensive, dynamic

prognostic markers which can generate rapid &

reliable results are therefore desirable in the ICU

settings. As it allow the planning of early aggressive

therapeutic interventions, optimum resource

allocation & appropriate counseling of the family.

The critical illness is more often characterized by

the inflammatory response that is triggered by a

physical, chemical or infectious insult to the host.

It generates a variety of noxious substances e.g.

proteolytic enzymes, reactive oxygen metabolites

which damages the host defense mechanism. When

the inflammatory injury once starts, becomes a self

sustaining process & triggers more & more tissue

damages. This severe &sustained inflammatory

reaction induces rapid & profound changes in the

endothelium resulting in loss of barrier integrity

leading to systemic capillary leak in vascular beds.

In the kidneys this manifests as altered glomerular

permeability culminating in increased renal

albumin excretion in the urine.

Microalbuminuria is a reflection of this capillary

leak due to endothelial dysfunction. Micro-

albuminuria describes is a clear sign of glomerular

injury, &this can identify very early stages of such

insult. Screening for Microalbuminuria is usually

performed by one of three methods. These are as

follows-

1. Measurement of total urine volume in 12 or 24

hour collection,

2. Measurement of the Albumin-Creatinine ratio

in morning or random sample,

3. Measurement of urine albumin in morning urine.

The 24hrs collection of urine is time consuming and

thus expensive and requires highly motivated

patients, careful information and it is often difficult

to perform.

But the measurement of the Albumin-Creatinine

ratio in morning or random sample is more

convenient and easier.

The Microalbuminuria can be expressed as urinary

albumin –creatinine ratio (ACR).The random urine

sample can estimate Urinary Albumin-Creatinine

ratio (ACR) and this value was taken for our study

purpose.

Urine albumin can be analyzed with HemoCue

method. Urine albumin is also measured by

nephelometry by using a Behring Bn ProSpec

analyser(Dade Behring).

The urine creatinine can be analyzed with a modified

Kinetic –Jeffe reaction on an Architect Ci8200

analyzer & reported as S.I. units.  The level of

Microalbuminuria values between 3-30 mg /mmol

(30-300microgram/mg).

We surmised that, Microalbuminuria(ACR) would

reflect the degree of ongoing endothelial dysfunction

.The level of micro albumin in urine also reflect the

status of endothelial function after effective protocol

directed therapeutic intervention like fluid

resuscitation, antibiotics, inotrope & vasopressor

use, tight glycemic control. Thus, the

Microalbuminuria could predict the outcome.

Materials and Methods:

This cohort study was carried out in a 20 bed mixed

Medical-Surgical Intensive Care Unit in the

Department of Anesthesia, Analgesia and Intensive

Care Unit of Dhaka Medical College Hospital, Dhaka

over a period of 24 months starting from January

2012 to December 2013. Prior to the commencement

of this study, the research protocol was submitted

to the Ethical Review Committee of Dhaka Medical
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College Hospital and was approved. Study population

was the patients who were admitted in ICU, DMCH.

All adult critically ill patients aged 18 years or more

admitted in ICU having any one of the criteria of

critically ill patients & patients of ICU who stayed

for more than 24 hours were included in this

study.On the other hand patient staying in

ICU<24hours, patients with anuria, patients with

pregnancy and menstruation, patients receiving

nephrotoxic drugs, patients with urologic trauma

resulting in frank hematuria &patients with pre-

existing Kidney Disease (Serum creatinine ³ 2.0 mg/

dl)were excluded.

A total number of 60 patients were prospectively

divided into two groups of 30 patients each. Patients

having Microalbuminuria constituted group-I(

exposed) while those having no Microalbuminuria

constituted Group-II (unexposed).

Study Procedure:

Data were collected using a structured questionnaire

containing all the variables interest. The

questionnaire included age, sex, diagnosis, clinical

classification (Medical/Surgical), and provisional

diagnosis. Co-morbid conditions such as diabetes,

hypertension, bronchial asthma, COPD and chronic

kidney disease, Glasgow Coma Scale, blood pressure,

temperature, heart rate, respiratory rate and some

relevant investigations, were also included.The

Albumin- Creatinine ratio was done from urine

sample. Materials and instruments required to

perform the study were arterial blood gas analyzer,

blood sample and urine sample. Data were collected

during the first 24 hours following ICU admission.

Patients were selected after fulfilling the inclusion

and exclusion criteria. Spot urine samples were

collected by ICU nurses at 24 hours of admission &

were received in the biochemistry lab. For

quantification of the Microalbuminuria, Albumin-

Creatinine ratio (ACR) was measured. Urine

albumin was measured by nephelometry by using

a Behring Bn ProSpec analyser(Dade Behring).The

urine creatinine was analyzed with a modified

Kinetic –Jeffe reaction on an Architect Ci8200

analyzer & reported as S.I. units.Data were collected,

documented and laboratory data were collected by

the investigator.The quantity of Microalbuminuria

was assessed from the Albumin-Creatinine Ratio

(ACR) value at 24 hours of ICU admission of critically

ill patients. Patients were divided into two groups,

Group-I: subjects (exposed): Patients having

Microalbuminuria.

Group-II: control (unexposed): Patients having no

Microalbuminuria.

Statistical analysis:

Collected data were analyzed using SPSS (Statistical

Package for Social Sciences) for windows, version

21.0 (SPSS, Team Eqx, 1337).The qualitative data

were expressed as frequency and percentage&the

quantitative data were expressed as mean and

standard deviation. Relative Risk was calculated to

assess the strength of association between the

patients having Microalbuminuria and outcome and

for risk measurement. Non -parametric Chi-square

test was done among the two groups of patients with

and without Microalbuminuria for hypothesis testing

that Microalbuminuria predicts the outcome in

critically ill patients.

Results:

Table I Age distribution between groups

Demographic                Group p-

variables value

Group-I(with Group-II(without

Microalbum- Microalbum-

inuria) (n=30) inuria) (n=30)

Age (years)

<30 4(13.33%) 6(20%) 0.36

>30 26(86.78%) 24(80%)

Mean±SD 40.67±17.92 39.93±11.77

*Student’s T-test was done to analyze the data and

data were presented as Mean and ±SD.

Table II Sex distribution between groups

Sex  Group-I (with Group-II (without

 Microalbuminuria)  Microalbuminuria)

(n =30) (n =30)

Frequency Percent Frequency Percent

Male 6 20 10 33.33

Female 24 80 20 66.67
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Table-III Comparisons of the criteria of critically

ill patients between two groups:

Variables                          Group p-value

Group-I Group-II

(Mean±SD) (Mean±SD)

Glasgow 10±2 11.25±1.45 .10NS

Coma scale

Temperature 101.4±3.21 99±2.47 .05NS

Mean arterial 106.26±7.11 85.55±6.56 .03NS

pressure

Heart rate 130±15.03 95.68±13.79 .02NS

Respiratory 35.67±1.11 24±0.814 .02NS

rate

*Student’s T-test was done to analyze the data and

data were presented as Mean and ±SD.

Table IV The Co-morbid conditions among the

patients of group-I and group-II

Co-morbid  Group-I (with Group-II (without

conditions  Microalbuminuria)  Microalbuminuria)

(n =30) (n =30)

Frequency percent Frequency Percent

Hypertension 12 40 8 26.67

Diabetes 8 26.67 6 20

Others 6 20 4 13.33

None 4 13.33 12 40

Table-V The medical and surgical cases among

the patients of group-I and group-II

 Group-I (with Group-II (without

 Microalbuminuria)  Microalbuminuria)

(n =30) (n =30)

Frequency percent Frequency Percent

Medical 21 70 10 33.33

Surgical 9 30 20 66.67

Table-VI Relation between Microalbuminuria and

outcome of patients with basic risk measurement.

                    Outcome Relative

Microalbu- Non- Survivors Total Risk

minuria survivors

Yes 25(83.33%) 5(16.67) 30

No 12(40%) 18(60%) 30 2.08

Total 37 23 60

Table-VII Chi-square test

Outcome c
2(chi p-

Microal- Non- Survivors Total -square) value

buminuria survivors

Yes 25 5 30

No 12 18 30 11.94 <.001s

Total 37 23 60

Discussion:

In this study demographic variable in the term of

age showed almost similar and there were no

significant difference between group-I and group-II

which correlates the findings of the prospective,

observational study of RR Bhadade et al. (2014)

which was done on 163 critically ill patients. The

study also observed the sex distribution between

group-I and group-II. There were 6 males and 24

females in group-I which constitutes 20% and 80%

respectively .In group-II there were 10 were male

and 20 were female which constitutes 33.33% and

66.67% respectively. The findings were almost

similar.

In this study, the criteria of critically ill patients

between two groups were observed (Glasgow Coma

scale, temperature, mean arterial pressure, heart

rate, respiratory rate) and there were no significant

difference between group-I and group-II in terms of

Glasgow Coma scale and temperature (p=0.101and

p=.052 respectively).But there were significant

difference between group-1and group-2 in terms of

mean arterial pressure, heart rate, respiratory rate

(p=.032, p =.021, p=.026 respectively).

The Co-morbid conditions among the patients of

group-I and group-II were observed. These

demonstrate that the co-morbid condition was

significantly higher in the patients of group-I than

that of group-II but in contrast to our study result,

RR Bhadade et al. (2014) found no significant

difference between two groups, in their study. In

our study, the medical and surgical cases among

the patients of group-I and group-II were observed

and it was observed that the medical cases were

more in group-I and surgical cases were more in

group-II. Our study result supports the findings of

the study conducted by Mann JF et al. (2004). They

also found similar result.

 In this study, Relative Risk was calculated for risk

measurement and to assess the strength of
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association between the patients having

Microalbuminuria and outcome and it was observed

that relative risk was 2.08 which proves the

association between the Microalbuminuria and

outcome and indicates that the presence of

Microalbuminuria is a risk factor for the critically

ill patients.

 In to our study, our result supports the findings of

the study conducted by Mann JF et al. (2004). They

found that Microalbuminuria is a continuous risk

factor for critically ill patients. This study was done

on 9043 patients with Microalbuminuria. Relative

risk was 2.03 at 95% confidence interval.

The result of our study also supports the findings of

the study conducted by Gerstein HC et al. (2001).

They found that any degree of Microalbuminuria is

a risk factor for critically ill patients (Relative risk

was 1.83 at 95% confidence interval.) Abid et al.

(2001) had also found a higher mortality among

patients with increasing Microalbuminuria levels.

In the past, studies done by Gosling et al. (2003),

Thoevska et al. (2003) and Gopal et al. (2006) also

found Microalbuminuria as a good marker in the

prediction of mortality. Microalbuminuria is a non-

invasive, inexpensive, and ready to-use bedside

screening test to identify the patients who are

critically ill (Positive predictive value[ PPV 88%]).

Furthermore, the findings of 93% sensitivity and

71% specificity of 6 hours of ACR appears comparable

to the reported mean percentage sensitivity of 85%

and specificity of 83% of PCT. and 69%,and

61%,respectively.of CRP, in differentiating infected

individuals from uninfected controls. The ACR test

results can be made available as early as 30 minutes.

Chi-square test was done for hypothesis testing that

Microalbuminuria predicts the outcome in critically

ill patients. The test statistic was 11.94 and p was

<0.001. So, the alternate hypothesis accepted that

the Microalbuminuria predicts the outcome in

critically ill patients. The interpretation of Chi-

square test also supports the findings of the

prospective, observational study of RR Bhadade et

al.(2014 which was conducted on 163 critically ill

patients. Significantly higher levels of

Microalbuminuria were found among the patients

and the level decreased in survivors after 24 hours.

Persistence of high level of Microalbuminuria over

24 hours was found to be a predictor of poor outcome.

A high level of Microalbuminuria at 24 hours and

increasing trend of Microalbuminuria also predicted

mortality better than APACHEII and SOFA scores.

So, the overall results of our study suggest that the

high level of Microalbuminuria at 24 hours was

found to be a predictor of poor outcome. A high level

of Microalbuminuria at 24 hours predicts mortality

in critically ill patients and the absence of significant

Microalbuminuria at 24 hours of admission may

help to predict survival in the ICU.

Limitations:

This was a single centre study. As the sample size

was small, the findings derived from study cannot

be generalized to reference population, it was carried

out in an adult Intensive Care Unit (ICU). So

pediatric group of population was not included. The

speed and magnitude of the renal permeability

response to indirect injury and its association with

outcome suggest that, measurement of

Microalbuminuria can play an important role in

the early identification of patients at increased risk

of developing Multi system organ failure & as the

number of patients studied was small, further

studies in larger numbers of heterogeneous patients

are recommended.

Conclusions:

It was observed that the presence of

Microalbuminuria at 24 hours is a predictor of poor

outcome in critically ill patients. Absence of

Microalbuminuria at 24hrs of admission may help

to predict survival in the ICU. So the study

concludes that the Microalbuminuria would provide

a rapid, simple, inexpensive test to identify patients

who may benefit from appropriate early therapeutic

strategies. It may prevent further capillary leak and

hence the onset of multi organ failure and death.
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Abstract

Background: Procedural sedation and analgesia (PSA) is useful technique for unpleasant surgical,

diagnostic and interventional procedures while maintaining cardiorespiratory function. Unfortunately,

at this time no single agent available that complete PSA successfully, so combinations of different drugs

used at varying does to achieve the desired goal.

Objectives: The purpose of this study is to observe the effectiveness of combination of ketamine and

propofol (Ketofol) in comparison with ketamine midazolam combination in patients undergoing procedural

sedation and analgesia (PSA) for short elective and emergency surgeries.

Methods: One hundred patient of both sex, ASA grade I & II, age 18 to 50 years were scheduled to

undergo different short surgical procedures (less than 1 hour) were randomly assigned into 2 groups. In

Group KP (n=50) recieved Ketamine & Propofol (1:1) and Group KM (n=50) received Ketamine and

midazolam at the discretion of the anaesthesiologist by using titrated aliquots for completion of the

procedure. All perioperative vital parameters, events, complications, recovery status, and cost of sedation

regimen were recorded and subsequently analyzed.

Results: The two groups were fairly comparable regarding demographic and preoperative data. Group KP

remain more stable than Group KM haemodynamicaly; heart rate, systolic blood pressure, diastolic blood

pressure and mean blood pressure were significantly higher in Group KM than Group KP during procedure

at 5, 10, 15, 20 and 25 minutes (p<0.01). Recovery time was 19.71±7.58 (mean±SD) minutes in Group KP

and 32.25±8.91 (mean±SD) minutes in Group KM which was significantly higher (P<0.01). Cost (taka) of

sedation regimen was significantly higher in Group KP than Group KM (P<0.01). Regarding sedition

related side effects; incidences of hypertension (systolic BP more than 30% of baseline record) was found

1(2%) in Group KP and 5(10%) was found in Group KM and difference was statistically significant (P<0.01).

Other notable side effects were desaturation (SpO2 less than 93 %), airway misalignment, vomiting and

agitation were almost similar and differences between two groups were statistically not significant.

Conclusion: Combination of ketamine and propofol ((ketofol) appeared to be a safe and efficacious during

procedural sedation and analgesia regarding haemodynamic stability and short recovery period in

comparison with ketamine midazolam combination for short surgical procedures.

Keywords: Procedural Sedation and Analgesia (PSA) Ketamine, Propofol,  Ketofol, Midazolam

(JBSA 2015; 28(1): 19-28)

Introduction

Procedural sedation and analgesia (PSA) is a

technique of administering sedatives or dissociative

agents with or without analgesics to induce a state

that allows the patient to tolerate unpleasant

procedures while maintaining cardiorespiratory

function.1,2 Minimally invasive, non invasive

procedure in operating room and outside the

operating room needs both sedation & analgesia for

safe and successfully completion of these procedures.

.



With the introduction of shorter-acting sedatives

for sedation and opioids for pain control, specific

reversal agents for both opioids and benzodiazepines,

and the availability of noninvasive monitoring

equipment, procedural sedation and analgesia can

now be safely administered in many healthcare

settings.3 Thus, anaesthetic agents in procedural

sedation and analgesia should provide smooth and

fast induction of anesthesia, adequate analgesia

rapid and pleasant recovery, and return to

preoperative functional status with optimal post

procedure analgesia and minimal side effects.

Various drugs are available and used to provide

PSA. A short acting benzodiazepine either alone or

in combination with opioid, ketamine, propofol,

etomidate can be used for PSA. Among these

Ketamine is the single most popular agent used to

facilitate painful procedure in adult and children

for nearly two decades.4,5,6 It is a “dissociative”

anesthetic that functions by blocking

communication between the thalamic and limbic

regions of the brain, thereby preventing the brain

from processing external stimuli.7 It provides

excellent amnesia and analgesia, and preserves

muscle tone maintaining protective airway reflexes

and spontaneous respiration. 8,9

Several studies suggested that combining two

anaesthetic drugs ketamine and propofol “Ketofol”

when administer together in sedative dose, produces

effective sedation and analgesia.10 Propofol is a very

potent anaesthetic without having any analgesic

property.2 Patient can maintain spontaneous

respiration, but very large dose or rapid

administration can produce cardio-respiratory

depression. Propofol is rapidly eliminates from the

blood, the elimination half life is about 2.5 hours, so

it is the drug of choice for procedures when patient

need less hospital stay and early discharge.11

Ketamine and propofol are physiologically

compatible for one hour at 23 degree celsius, when

administer together.10 In sub-anaesthetic blood

level, ketamine produces intense analgesia,

incidence of emergence phenomenon, nausea,

vomiting and cardiovascular stimulation are lower

when sedated with Propofol, and allows early and

smooth recovery, which may not be present when

ketamine used with benzodiazepine.12,13 If ketamine

combined with a benzodiazepine  prevents agitation

and nightmares.14 Combination of ketamine with

newer short acting benzodiazepine; midazolam is

another useful regimen for PSA. Midazolam

produces amnesia, sedation and ketamine produces

dissociation and intense analgesia.15

In this study combination of ketamine-propofol

(ketofol) was compared to the combination ketamine-

midazolam in patients undergoing procedural

sedation and analgesia (PSA) for short elective and

emergency surgeries. Haemodynamic variables, side

effects of drug regimens, recovery time and cost of

both regimens were also compared.

Materials and Methods

This prospective randomized study was conducted

in CMH, Dhaka, in one calendar year from July

2012 to June 2013. One hundred patient of both

sex, age from18 to 50 years, ASA physical grading I

and II were scheduled to undergo different short

elective and emergency surgical procedures (less

than 1 hour) were included in the study. Procedures

more than one hour, neurosurgical procedure,

pregnancy, raised intracranial pressure, seizure

disorder, anatomic airway abnormalities, severe

cardiovascular and respiratory disease, severe

psychological problem and known to have previous

sensitivity or drug reaction with ketamine, propofol

and midazolam were excluded from the study.

During pre-anaesthetic assessment, every patient

underwent thorough physical examination with ASA

classifications. Total anaesthetic procedure was

explained to every patient and informed consent was

taken. An intravenous channel was established by

18G venous canula to all patients before starting

the procedure. A baseline pulse, blood pressure,

respiratory rate, ECG and SpO2 were recorded.

Patents were randomly distributed in two groups of

50 each. In Group KP patients received ketofol was

prepared as a 1:1 mixture of ketamine 10 mg/ml

and propofol 10 mg/ml mixed in a 10 ml or 20 ml

syringe. Anaesthesia using ketofol was performed

by the intravenous administration of 1 to 3 ml

aliquots titrated at the discretion of the

anaesthesiologist. Group KM patients received

midazolam 0.1mg/kg body weight intravenously

prior to surgical procedure. Intravenous ketamine

was administered 2mg/kg body weight slowly

titrated at the discretion of the anaesthesiologist to

complete the procedure. Assessment of level of

sedation was monitored by using Ramsay Sedation

Scale (RSS). 16 The drugs for both groups were
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administered slowly in aliquots till RSS reached 5.

Surgery was performed when patients did not

respond to surgical stimuli in both groups. RSS was

maintained level 5 by giving increments in both

groups. Patient’s vital parameters (heart rate, BP,

respiratory rate, Spo2 and ECG) were monitored at

5 minutes interval through out the procedure.

At the end of procedure all patients from both groups

were shifted to the recovery room,   Recovery status

will be assessed by Aldrete Recovery Score.17

Patients will be considered to be ready to discharge

from recovery room when they had stable vital signs,

oriented, have no intractable nausea or vomiting

have minimum pain, and Aldrete 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.

Any serious adverse events as well as side effects

like desaturation (SpO2 less than 93%),

misalignment of airway, hypertension (systolic BP

more than 30% of baseline record), hypotension

(systolic BP less than 90 mm of Hg), arrhythmia,

vomiting and agitation were observed, recorded and

managed in whole perioperative period.

All results were expressed in mean + SD or

percentage as applicable. Statistical analyses were

carried out using Statistical Package for Social

Science (SPSS) for Windows Version 17.0. Results

were considered statistically significant if P value

less than 0.05.

Results

The demographic and preanaesthtic data were shown

in table I. Two groups were similar and fairly

comparable with respect to age, body weight, sex,

ASA physical status airway assessment and co-

morbid conditions and differences were statistically

not significant. Various surgical procedures were

shown in table II. There were predominance of

gynaecological and orthopedic procedures on both

groups like dilatation and curettage (D&C), close

reduction of fractured bone and dislocated joints.

There were no significant differences regarding types

of surgery in both groups. All the procedures were

done successfully in both groups. Changes in heart

rate were shown in table III. Mean of heart rate of

Group KM remained significantly higher than Group

KP during procedure at 5, 10, 15, 20 and 25 minutes.

Change in systolic blood pressure (SBP) between

two groups has been shown in Table IV.  Mean

systolic blood pressure of Group KM remained

significantly higher than Group KP during

procedure at 5, 10, 15, 20 and 25 minutes. Change

Table I Patients demographics and preanaesthetic data

Characteristics Group KP (n=50) Group KM (n=50) P Value Result

Age in years 36.17±9.23 34.78±8.83 0.58 NS(student ‘t’ test, unpaired)

Sex

     Male 22(44%) 20(40%) 0.81 NS(chi square test)

     Female 28(56%) 30(60%) 0.79 NS(chi square test)

Body weight in kg 62.34±7.31 59.54±9.19 0.91 NS(student ‘t’ test , unpaired)

ASA physical status

    ASA grading I 40(80%) 41(82%) 0.95 NS(chi square test)

    ASA grading II 10(20%) 9(18%) 0.96 NS(chi square test)

Airway assessment

 Malampatti class I 37(74%) 39(78%) 0.87 NS(chi square test)

 Malampatti class II 13(26%) 11(22%) 0.79 NS(chi square test)

Co-morbidity

   Diabetes 4(8%) 3(6%) 0.63 NS(chi square test)

   Hypertension 3(6%) 2(4%) 0.58 NS(chi square test)

   Asthma 2(4%) 2(4%) - NS(chi square test)

   Renal disease - 1(2%) - NS(chi square test)

   Hypothyroidism 1(2%) 1(2%) - NS(chi square test)

Values are expressed in Mean + SD and percentage

NS– Not significant
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in diastolic blood pressure (DBP) between two groups

has been shown in Table V.  Mean systolic blood

pressure of Group KM remained significantly higher

than Group KP during procedure at 5, 10, 15, 20

and 25 minutes. Change in mean blood pressure

(MBP) between two groups has been shown in Table

VI.  Mean systolic blood pressure of Group KM

remained significantly higher than Group KP during

procedure at 5, 10, 15, 20 and 25 minutes.

Anaesthesia related data were shown in table VII.

Procedure times of two groups were almost similar

and difference was statistically not significant.

Recovery time was 19.71±7.58 minutes in Group

KP and 32.25±8.91 minutes in Group KM which

was significantly higher. Costs of both sedation

regimens were calculated. It was 132.76±10.15

(mean±SD) taka in group KP and 82.85±8.69

(mean±SD) taka in Group KM. Cost was higher in

Group KP than Group KM and difference was

statistically significant.

Complications or side effects of both sedation

regimens were shown in table VIII. Incidences of

hypertension (systolic BP more than 30% of baseline

record) was found 1(2%) in Group KP and 5(10%)

was found in Group KM and difference was

statistically significant. Other notable side effects

were desaturation (SpO2 less than 93 %), airway

misalignment, vomiting and agitation. Incidences

were almost similar and differences between two

groups were statistically not significant.

Table II Types of surgical procedures

Surgical procedure Group KP(n=50) Group KM(n=50) P Value Result

D&C 19(38%) 17(34%) 0.48 NS(chi square test)

Incision and drainage of abscess 10(20%) 12(24%) 0.65 NS(chi square test)

Repair of cut injuries and lacerations 8(16%) 10(20%) 0.71 NS(chi square test)

Close reduction of fractures 7(14%) 6(12%) 0.86 NS(chi square test)

Excision and biopsy 4(8%) 3(6%) 0.74 NS(chi square test)

Close reduction of joint dislocation 2(4%) 2(4%) - NS(chi square test)

Values are expressed in percentage

NS– Not significant

Table III Comparison of changes in heart rate (rate/min)

Time Group KP(n=50) Group KM(n=50) P Value Result

Pre induction 76.32+5.11 72.87+7.31 0.181 NS(student ‘t’ test , unpaired)

After induction 81.31+4.45 87.53+5.51 0.098 NS(student ‘t’ test , unpaired)

5 minutes 85.31+4.78 116.55+7.11 <0.01 Sig(student ‘t’ test , unpaired)

10 minutes 88.52+5.07 119.09+6.14 <0.01 Sig(student ‘t’ test , unpaired)

15 minutes 91.95+5,54 120.13+6.31 <0.01 Sig(student ‘t’ test , unpaired)

20 minutes 88.14+6.76 113.31+5.23 0.021 Sig(student ‘t’ test , unpaired)

25 minutes 82.78+5.57 101.96+6.09 0.043 Sig(student ‘t’ test , unpaired)

30 minutes 79.79+6.21 88.77+5.63 0.078 NS(student ‘t’ test , unpaired)

Values are expressed in Mean + SD

NS-Not significant

Sig-Significant
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Table IV Comparison of changes in systolic blood pressure (mm of Hg)

Time Group KP(n=50) Group KM(n=50) P Value Result

Pre induction 116.76+6.33 118.13+5.61 0.681 NS(student ‘t’ test , unpaired)

After induction 115.89+13.11 127.41+8.14 0.013 Sig(student ‘t’ test , unpaired)

5 minutes 116.18+8.24 141.09+10.43 <0.01 Sig(student ‘t’ test , unpaired)

10 minutes 118.52+8.56 142.65+11.32 <0.01 Sig(student ‘t’ test , unpaired)

15 minutes 117.87+7.09 138.83+10.41 <0.01 Sig(student ‘t’ test , unpaired)

20 minutes 115.89+7.53 132.76+9.11 0.019 Sig(student ‘t’ test , unpaired)

25 minutes 116.09+6.24 126.87+9.01 0.045 Sig(student ‘t’ test , unpaired)

30 minutes 117.33+7.65 122.09+10.41 0.72 NS(student ‘t’ test , unpaired)

Values are expressed in Mean + SD

NS-Not significant

Sig-Significant

Table V Comparison of changes in diastolic blood pressure (mm of Hg)

Time Group KP(n=50) Group KM(n=50) P Value Result

Pre induction 76.53+7.04 74.39+6.32 0.171 NS(student ‘t’ test , unpaired)

After induction 74.90+5.63 80.21+6.98 0.041 Sig(student ‘t’ test , unpaired)

5 minutes 76.29+4.02 86.23+6.46 <0.01 Sig(student ‘t’ test , unpaired)

10 minutes 75.88+7.10  87.68+6.87 <0.01 Sig(student ‘t’ test , unpaired)

15 minutes 77.34+6.19 85.98+5.79 <0.01 Sig(student ‘t’ test , unpaired)

20 minutes 76.37+7.10 82.09+6.98 0.023 Sig(student ‘t’ test , unpaired)

25 minutes 75.78+6.33 81.76+6.65 0.038 Sig(student ‘t’ test , unpaired)

Table V Comparison of changes in diastolic blood pressure (mm of Hg)

Time Group KP (n=50) Group KM(n=50) P Value Result

Pre induction 76.53+7.04 74.39+6.32 0.171 NS(student ‘t’ test , unpaired)

After induction 74.90+5.63 80.21+6.98 0.041 Sig(student ‘t’ test , unpaired)

5 minutes 76.29+4.02 86.23+6.46 <0.01 Sig(student ‘t’ test , unpaired)

10 minutes 75.88+7.10  87.68+6.87 <0.01 Sig(student ‘t’ test , unpaired)

15 minutes 77.34+6.19 85.98+5.79 <0.01 Sig(student ‘t’ test , unpaired)

20 minutes 76.37+7.10 82.09+6.98 0.023 Sig(student ‘t’ test , unpaired)

25 minutes 75.78+6.33 81.76+6.65 0.038 Sig(student ‘t’ test , unpaired)

30 minutes 75.08+5.83 77.23+6.11 0.62 NS(student ‘t’ test , unpaired)

Values are expressed in Mean + SD

NS-Not significant

Sig-Significant
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Table VI Comparison of changes in Mean blood pressure (mm of Hg)

Time Group KP (n=50) Group KM (n=50) P Value Result

Pre induction 90.66+7.19 89.31+6.23 0.671 NS(student ‘t’ test , unpaired)

After induction 91.60+5.21 97.91+6.78 0.041 Sig(student ‘t’ test , unpaired)

5 minutes 91.34+4.75 101.14+6.08 <0.01 Sig(student ‘t’ test , unpaired)

10 minutes 92.68+7.60  103.88+6.45 <0.01 Sig(student ‘t’ test , unpaired)

15 minutes 91.56+6.29 102.87+5.06 <0.01 Sig(student ‘t’ test , unpaired)

20 minutes 91.48+7.19 97.95+7.01 0.027 Sig(student ‘t’ test , unpaired)

25 minutes 89.47+6.72 94.31+6.49 0.041 Sig(student ‘t’ test , unpaired)

30 minutes 89.97+5.76 92.18+6.42 0.76 NS(student ‘t’ test , unpaired)

Values are expressed in Mean + SD

NS-Not significant

Sig-Significant

Table VII Anaesthesia related data

Variables Group KP(n=50) Group KM(n=50) P Value Result

Procedure time (minutes) 21.25 ± 8.57 20.83 ± 9.78 0.791 NS(student ‘t’ test , unpaired)

Recovery time (minutes) 19.71±7.58 32.25±8.91 <0.01 Sig(student ‘t’ test , unpaired)

Cost of sedation (taka) 132.76±10.15 82.85±8.69 <0.01 Sig(student ‘t’ test , unpaired

Values are expressed in Mean + SD

NS-Not significant

Sig-Significant

Table VIII Complications of sedation

Complication Group KP (n=50) Group KM (n=50) P Value Result

Desaturation 2(4%) 3(6%) 0.781 NS(chi square test)

Airway misalignment 2(4%) 2(4%) - NS(chi square test)

Hypertension 1(2%) 5(10%) 0.012 Sig(chi square test)

Vomiting 1(2%) 1(2%) - NS(chi square test)

Agitation 5(10%) 4(8%) 0.832 NS(chi square test)

Values are expressed in percentage

NS-Not significant

Sig-Significant

Table IX Ramsay Sedation Scale

If Awake

1-Anxious, agitated, restless

2-Cooperative, oriented, tranquil

3-Responsive to commands only

If Asleep

4-Brisk response to light glabellar tap or loud auditory stimulus

5-Sluggish response to light glabellar tap or loud auditory stimulus

6-No response to light glabellar tap or loud auditory stimulus
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Discussion

The goals of PSA are to provide an adequate level of

sedation while minimizing pain and anxiety,

maximizing amnesia, minimizing the potential for

adverse drug related events, and maintaining a

stable cardiovascular and respiratory status.18

Unfortunately, the ideal pharmacotherapeutic agent

has not been found; however, a number of

medications provide some of these properties.

Traditionally midazolam, propofol, or etomidate has

been used as the primary agent to facilitate PSA in

emergency department.19-21 In practice of

emergency medicine, ketamine possesses several

alluring pharmacologic characteristics for use

during PSA. 22,23 The use of propofol and ketamine

as single agents for procedural sedation and

analgesia  has grown in popularity.24 In this present

study, we compared combination of ketamine-

propofol (keofol) with ketamine-midazolam for

procedural sedation and analgesia in different short

surgical procedures.

Regarding haemodynamic parameters of patients

between two groups; heart rate, systolic, diastolic

and mean blood pressures were observed more stable

in patients with ketofol. During procedure, heart

rate, systolic blood pressure, diastolic blood pressure

and mean blood pressure found to remain

significantly high with ketamine-midazolam than

with ketofol.

Arora et al25 studied ten adult patients over age 18

for procedural sedation analgesia given by Ketofol

in 1:1 ratio and proved the haemodynamic stability

of this mixture of ketamine-propofol. Akin et al26

showed in a study that the combination of low dose

ketamine with propofol preserved mean arterial

pressure without prolonging recovery or increasing

the incidence of adverse effects. This study was also

consistent with the result of Hui et al27 who found

stable cardiovascular stability when using different

mixture of propofol and ketamine in comparison to

either drugs using solely. These haemodynamic

findings of the present study found similar to a study

conducted by Hernandez et al.28 They compared

three techniques for intravenous anaesthesia

(ketamine-midazolam, ketamine-propofol and

propofol-fentanyl). They found that ketamine-

propofol had most stable haemodynamics, ketamine-

midazolam had higher number of hypertensive

peaks. The haemodynamic stability of ketofol may

be because of sympathomimetic actions of ketamine

were effective in counteracting the haemodynamic

depression of Propofol27, 29

Short recovery time is a valuable attribute of

procedural sedation and analgesia. The mean

recovery time was 19.71±7.58 (mean±SD) minute

in Group KP with ketofol is comparable to that of

other procedural sedation and analgesia regimen

noted for their rapid recovery times. Studies of

propofol sedation report mean recovery times from

15 ±11 minutes to 23 ±11 minutes.30,31 Mean

recovery times ranging from 25 to 58 minutes have

been reported when intravenous ketamine is used

alone.32,33 In this study recovery time for Group

KM with ketamine-midazolam was 32.25±8.91

(mean±SD)  minutes, which was significantly longer

than ketofol in Group KP.  In a trial of 40 adult

patients undergoing endometrial biopsy, by Akin et

Table X  Aldrete Recovery Score

Parameter Number

Activity

Voluntary movement of all limbs to 2

command

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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al34 reported that the combination of propofol (1mg/

kg) and fentanyl (1 microgram/kg) was compared

to the combination of propofol and ketamine (2:1);

the time of recovery was similar in both the groups.

Sharief et al35 used 1mg/kg of propofol and 0.5mg/

kg of ketamine in pediatric sedation and analgesia

for closed reduction of forearm fractures and found

effective sedation with rapid recovery   no reported

case of apnea or haemodynamic compromise. A more

recent evaluation of three ratios of ketofol infusions

( ketamine: propofol; 1:1, 1:2 and 1:3) for close

reduction of distal forearm fractures, recommended

ketofol 1:2 as an appropriate procedural sedation

modalities providing early recovery and minor

haemodynamic changes.36

Sedation related complications like desaturation

(SpO2 less than 93%), misalignment of airway,

vomiting during recovery and agitation were

observed and recorded within two groups. Numbers

of these events were few and fairly comparable.

Transient hypertension (systolic BP more than 30%

of baseline record) was found significantly higher

with ketamine-midazolum than ketofol. Studies

suggested that the minimal change observed in

arterial pressure with ketofol than ketamine-

midazolam may be because  sympathomimetic

actions of ketamine were effective in counteracting

the haemodynamic depression of propofol.27, 29 There

were no serious adverse events reported in any

patient.

The total cost of sedation was 132.76±10.15

(mean±SD) taka in Group KP and 82.85±8.69

(mean±SD) taka in Group KM respectively and

difference is significantly higher with ketofol.

Limitations of the study were small sample size and

not being able to measure end tidal carbon di oxide

(ETCO2) during procedure due to unavailability of

that facility in spontaneously ventilated patients.

Conclusion

Combination of ketamine-propofol (ketofol) in bolus

form provides safer sedation in PSA with stability

of vital signs, swift recovery with minimum

complication. Ketamine-midazolam combination

was associated with increase in both heart rate and

blood pressure during procedure as well as longer

recovery period. Ketofol was associated with swift

recovery and only a few untoward side effects. In

conclusion ketofol appeared to be a safe and

efficacious during procedural sedation and analgesia

for short surgical procedures.
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Introduction:

Many multimodal analgesia techniques have been

applied to provide analgesia for truncal operations

aiming at limiting the perioperative use of NSAID

and opioids thus limiting side effects. Ultrasound

guided nerve block is one of the recent development

in pain interventions. Ultrasound visualization of

anatomical structures is the only method offering

safe blocks of superior quality by optimal needle

positioning. It allows direct visualization of

peripheral nerves, the block needle and local

anesthetic distribution. In Bangladesh, the first

ultrasound guided nerve block study was started in

the Dept. of Anesthesia, Analgesia and ICU of

Bangladesh Medical College hospital. It was carried

out in the operation theatre as well as in the post

operative room of this department.

Aims and objectives:

Aims of ultrasound guided truncal blocks are to

reduce postoperative consumption of NSAID and

opioids and also to reduce nausea, vomiting, pruritus

and rates of complications. It decrease stress reflex

in case of general anaesthesia.

Materials:

This study has been done with 100 patients coming for

abdominal surgeries and chest wall surgery (such as
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Ultrasound guided (USG) nerve block techniques have been used for post operative analgesia for truncal
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terms of analgesia score, patient satisfaction, outcome of anesthesia and complications.
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Radical mastectomy). These blocks were given after

induction and before giving incision in case of general

anesthesia or after operation in case of spinal anesthesia.

Equipment required were: Ultrasound machine

(Sonosite Micromax) with a linear transducer (6-12

MHz) and a curvilinear transducer (5 -2 MHz), gel,

two 20ml and one 3ml syringe, Sterile probe cover,

sterile gloves, A 50-100mm 21 gauge needle.

Method:

After obtaining ethical committee approval and

written informed patient consent, 100 patients were

randomly enrolled for the study. Pec 1, Pec 2, and

serratus anterior plain block for mastectomy7,

Subcostal tranversus abdominis plane (TAP) block

for upper abdomen operation1,2, Classical TAP block

for lower abdomen operation1,2, bilateral rectus

sheath block (RBS) for upper midline incision3, Ilio-

inguinal and iliohypogastric (II and IH) block for

hernia, appendectomy operation(5,6) were performed.

The blocks were performed with 0.25% bupivacaine

where <30ml LA is sufficient and 0.25% bupivacaine

and 0.1% lignocane with adrenaline in 50/50 ratio

where more than 20ml local anesthetic was required.

Visual analogue score for pain, opioids (tramadol and

pethedine) and NSAID consumption, patient

satisfaction, rescue analgesic and any complication

were recorded by blinded anesthesiologist..
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Results:

Ultrasound guided truncal blocks can reduce post

operative pain scores and opioid and NSAID

consumption in patients undergoing general and

spinal anesthesia. Patient satisfaction is high.

Ultrasound guidance increases the possibility of

accurate deposition of local anesthetic around the

nerves in the appropriate plain.

Discussion:

Ultrasound guided truncal blocks are easy

techniques to learn. Good analgesia was provided to

patients undergoing truncal operations to reduce

related side effects. Truncal blocks improve patient

comfort. Adequate pain relief after abdominal and

thoracic surgeries allows the patient to continue

optimum respiratory function, which is not possible

with heavy doses of opioids or inadequate pain relief.

More studies can be conducted in the future to

establish the usefulness of ultrasound guided blocks

in the management of postoperative pain, not only

limited to trunk but also in case of limbs and head-

neck surgeries.
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Result

Types of Total # Average VAS Average Patient Rescue  analgesic Any  complication (%)

block of patient of Pain satisfaction*** - # of pt

RSB 60 1.5 2.6 0 Hypotension -6.7%

Shivering - 3.3

Classical TAP 20 1.0 1.0 3 Inadequate block -15%

SubcostalTAP 10 0.7 2.4 0 Shivering -10

II & IH 7 1.7 2.6 0 Hypotension- 14.3

Shivering -14.3

PECs 3 2.0 1.7 2 Inadequate block-60

***Patient Satisfaction  (1=low, 2=Medium, 3=High)

Graphical presentation  of complications - total

Complications 

Hypotension

Shivering

Inadequate block

Haematoma

Graphical presentation of data
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and in many large hospitals today more anesthetics

are routinely administered for procedures off -site

than in the operating room suite. According to some

estimates, nonoperating room anesthesia accounts

for 12.4% of all anesthetic care in the United States.

It is important to remember that the same basic

standards for anesthesia care need to be met,

regardless of the location. Furthermore, the

challenges of unfamiliar environments that are far

removed from the surgical suite, including

anesthesia- naive personnel, require advance

planning for the off -site anesthesiologist1.

Definition of a remote location

Remote locations, where anaesthesiologists may be

required to administer anaesthesia or sedation

outside the operating theatres, include:

• Radiology suites e.g. cardiac angiography,

interventional radiology, CT scan, MRI

• Endoscopy suites

• The dental clinic

• The burns unit

• Psychiatric unit for electroconvulsive therapy

• Renal unit for lithotripsy

• The gynaecology unit for in vitro fertilisation.

Who should provide sedation for the procedures

performed in remote locations?

A trained anaesthesiologist should provide

anaesthesia in remote locations within the hospital.

However non anaesthesiologists are allowed to
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Introduction

Over the past few decades, requests for these services in remote locations have been steadily increasing,

provide ‘conscious sedation’. It is mandatory that

all providers should be Adult Cardiac Life Support

(ACLS) certified.

Recently, the Centers for Medicare and Medicaid

Services has mandated that all sedation in a hospital

be under the direction of a physician— generally,

the anesthesia service chief. Consequently,

anesthesiologists must not only from time to time

provide anesthesia in a nonoperating room setting,

but must also develop policies and quality assurance

review mechanisms for nonanesthesia providers to

safely provide sedation. Such policies should be

focused on assuring that the “sedationist” has the

necessary skills to provide for patient rescue, should

mild or moderate sedation become deep sedation or

general anesthesia1.

Aims of the anaesthetist

Safety of the patient is the overiding goal of

anaesthesia in remote locations and the standard of

care should not differ from that offered in the

operating theatre. Rapid recovery from anaestheisa

or sedation is beneficial. In some circumstances,

sedation may be chosen rather than general

anaesthesia. The particular goals to consider when

sedating patients are to:

• Guard the patient’s safety and welfare

• Minimise physical discomfort and pain

• Control anxiety, minimise psychological trauma

and maximize the potential for amnesia

• Control movement to allow safe completion of

.



the procedure

• Return the patient to a state in which safe

discharge from medical supervision is possible.

Patient population

Many procedures undertaken in remote locations

can be accomplished under light sedation, local

anaesthesia, or with no sedation. However, there

are groups of patients who may require deep sedation

or general anaesthesia on a routine basis. These

include:

• Children

• Uncooperative or anxious patients

• Claustrophobic patients (especially in MRI suites)

• Elderly or confused patients

• Patients undergoing painful procedures

• Patients requiring burns dressings.

Challenges of anaesthesia in remote locations

These can be classified as challenges related to:

• Equipment

• Staff

• The procedure

• The patient.

Challenges - equipment

Anaesthesia machine

Ideally the anaesthesia machine should be

equivalent in function to that employed in theatres.

However the anaesthesia machine available for

remote locations is often a very basic model with

minimal monitors that may not be in regular use

in the operating theatres. It is important that these

machines are on the same service schedule as the

anaesthetic machines in the main operating theatre.

The design of the anaesthetic machine may not be

familiar, for example the position of the oxygen flow

meter may be on the left hand side (UK standard),

rather than the right hand side (USA standard). It

is important to do routine safety checks, such as

ensuring that the oxygen failure alarm is working

or that there is a hypoxic link if nitrous oxide is

being used. Make sure that you can see your

anaesthetic machine during the case - radiology

procedures are invariably undertaken in darkened

rooms and the anaesthesiologist must be vigilant to

detect unexpected events such as cessation of oxygen

delivery. There may be a light on the anaesthetic

machine, otherwise a torch is essential. The light

from a laryngoscope is insufficient. Where facilities

are available an emergency trolley with a

defibrillator should be immediately available.

Oxygen supply

Modern operating theatres are usually equipped

with a central supply of oxygen, air and nitrous

oxide. Each remote site should have a reliable source

of oxygen adequate for the duration of the procedure.

In many remote locations, the anaesthesia machine

may only have cylinders and therefore it is essential

that extra cylinders are ready while the procedure

is undertaken. These cylinders should be checked

prior to the start of anaesthesia to ensure that they

are full. A back-up of at least one full E type oxygen

cylinder is advisable before starting any procedure

in a remote location.

Cylinder keys

The key to open the cylinder should always be

available with the machine. It is essential to check

that the cylinder key is readily available prior to

starting the induction of anaesthesia.

Electricity

There must be sufficient electrical outlets for the

anaesthesia and monitoring equipment.

Illumination

A means of illumination other than the laryngoscope

is needed.

Anaesthesia circuit

Certain procedures require the anaesthesia machine

to be at a distance from the patient, therefore circuits

and monitors with long extension tubings are

necessary. If using a long Bains circuit, a leak test

is essential. A self-inflating bag should also be

available to provide positive pressure ventilation in

case of oxygen failure.

Drugs and supplies

Since these locations are visited infrequently by the

anaesthesia team, there is often no regular check

up of the anaesthesia inventory. Check that you

have all the drugs that you may require during

anaesthesia (including emergency and resuscitation

drugs), and that these drugs have not exceeded their

expiry date.

Working suction

Central suction may not always be available in
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remote locations, and therefore it is essential to

ensure that a working suction machine is always

available along with an electrical extension boards.

A foot operated suction machine is handy as a back

up and may be mobilized from the operating

theatres.

Scavenging

If these anaesthetic vapours are used the there

should be a reliable system for scavenging waste

gases.

Space constraints

Radiology suites often contain very bulky equipment

and it is often difficult to accommodate the

anaesthesia machine - make sure that there is

enough space in the working environment.

Operating tables

An operating theatre table with the expected range

of positions, may not be available in these locations,

so the various position adjustments including the

height of the table may be difficult to achieve.

Monitoring equipment

Mandatory monitors should be as for any location

where anaesthesia is conducted: a pulse oximeter,

non-invasive BP cuffs, ECG and endtidal CO2 are a

minimum requirement. Where muscle relaxants are

used, a peripheral nerve stimulator is recommended.

Check that BP cuffs of the appropriate size are

available. If possible, mobilise end-tidal CO2

monitoring from the operating theatres. Monitoring

may be a particular challenge in the MRI suite and

specially shielded monitoring equipment is required

that is MRI compatible and does not interfere with

the MRI signal.

Special circumstances - Magnetic resonance

imaging (MRI)

All equipment that is taken into the MRI suite should

be MRI compatible, or should be fixed at a safe

distance from the magnet. Of particular importance

– NEVER take an oxygen cylinder into the MRI

suite – deaths have resulted as  the cylinder is

sucked into the magnet coil. NEVER take any

ferrous metal into the MRI suite – anaesthesiologists

should remember that this includes laryngoscopes,

scissors and stethoscopes and mobile phones. In an

emergency, take the patient out of the MRI room,

do not take the emergency equipment to the

patient.4

Equipment checklist for sedation or anaesthesia in

the MRI suite

a. Anaesthesia drugs.

b. Resuscitation drugs.

c. Defibrillator.

d. A difficult airway trolley containing

oropharyngeal and nasal airways, laryngeal

mask airways,ETT of different sizes, bougies

and stilettes should be available.

e. Simple positioning equipment for instance head

rings (bira), shoulder rolls, etc.

f. Infusion pumps with the extension tubing.

g. Warming devices - the temperature in the

radiology suites is often cool as their equipment

requires low temperature for its maintenance.

For prolonged procedures, patients may become

hypothermic and warming devices will have to

be brought from the operating theatres.

h. Lead aprons, thyroid collars and dosimeters need

to be worn in the radiology suites to reduce and

monitor the exposure to radiation.

Challenges - staff

Staff that work in these areas are trained only in

their speciality and so may not be familiar with the

requirements for safe anaesthesia and may not be

able to provide assistance to the anaesthesiologist.

It is the sole responsibility of the anaesthesiologist

conducting the cases to check the machine,

anaesthetic drugs, emergency drugs and the

defibrillators and to identify an assitant to help them.

In countries where it is usual to have a professional

assistant providing support for the anaesthetist in

theatres, these standards should be upheld in

remote settings. Where this is not common practice

it is sensible to have assistance in the form of a

trainee anaesthetist. Where the anaesthetist works

alone, ensure that rapid communication to colleagues

in the main theatre suite is possible.

Personnel requirements for safe sedation and

anesthesia outside the operating room.

Anesthesia staff

Trained in the clinical assessment of

preanesthesia patients

Trained and experienced in airway management

and cardiopulmonary resuscitation
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Trained in the use of anesthetic and

resuscitation drugs and equipment, and must

ensure that the equipment is present and

functional prior to induction

Dedicated to the continuous monitoring of the

patient’s physiologic parameters

Continuously present and vigilant

Nonanesthesia staff

Appropriately trained to help deal with a

cardiopulmonary emergency

Assistant for the anesthesiologist—this person

must be familiar with anesthetic procedures and

equipment

Assistant to help with positioning

Staff trained in postprocedure observation and

resuscitation2

Communication

Planning is essential. Anticipate problems before

starting the case; communication with theatre from

a distance may be difficult and help may be slow to

arrive.

Challenges - the procedure

Poor illumination

Many procedures such as interventioanal radiology

or endoscopy that require video screening are carried

out in darkened rooms. Ideally the anesthesia

machine should have a fluorescent screen to visualise

the flow meters and to check accurate gas flows.

Remember that the safety of the patient is of

paramount importance, and the lights should not

be so low that you cannot monitor your patient.

Unplanned procedures

Beware the situation where the anesthesiologist

is called after the intervention has started and

the patient is found to be uncooperative. Without

a prior plan or airway assessment the situation

is hazardous – it is better to abort the procedure

and come back another day when things can be

planned properly. With the growth of acute

cardiological intervention for acute coronary

syndromes, emergencycalls to the catheter

laboratory for anaesthesic assistance are

increasingly common.

Setting for the procedure

Burns dressings are commonly done at the bedside

and these sites are usually poorly equipped to deal

with any kind of emergency.

Patient position

Patients undergoing endoscopy and CT guided

biopsies may be positioned in the lateral or prone

position. Ensure that pillows are available for safe

prone positioning (i.e. under the chest and pelvis to

allow for free diaphragmatic excursion). Prone

position becomes difficult if the patient requires

resuscitation – reposition the patient rapidly if this

is the case.

Duration of the procedure

The duration of these procedures is difficult to predict

and they may finish very abruptly (e.g. cerebral

angiography with coiling of cerebral aneurysms).

Avoid long-acting muscle relaxants and maintain

close communication with the specialist performing

the procedure.

Post-procedure care

Patients who have had a procedure under general

anaesthesia require expert recovery - this may be

either in the procedure room or the patient may be

transferred to the recovery room of operating

theatres. Patients undergoing aneurysm coiling may

need to be ventilated in  the postoperative period.

The availability of an ICU bed has to be confirmed

prior to the procedure.

Consent forms

Many procedures in remote locations are performed

as day care procedures. The patient needs to be

registered with the hospital in the usual way, an

admission clerking should be performed and consent

taken. Day case procedures should not entail a

change in the usual standard of care for the patient.

Challenges - the patient

Assessment

Patients are often admitted as a day case and include

all age groups. A careful anaesthetic assessment is

essential, even if this is done a few minutes prior to

the procedure. In particular, the patient requires

careful assessment for the reason that they require

the intervention, as well as any associated co-

morbidities. Fasting status of the patient should be

noted and a quick airway assessment should be

done. Presence of dentures should be noted. Be

particularly careful with airway assessment as an
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unanticipated difficult airway is very challenging

for the anaesthesiologist in remote locations if skilled

help is unavailable.

Instructions

Patients who are planned for procedures under

anesthesia should be given clear instructions

regarding:

• Fasting

• Consent forms

• Medications for comorbidities

• A careful metal check needs to be performed by

the radiographer prior to MRI scans – for

instance, no hairclips, jewellery, safety pins,

mobile phones, credit cards or coins.

Specific conditions that warrant special care when

providing anesthesia or sedation outside the

operating room.

• Patient unable to cooperate, e.g. severe

intellectual disability

• Severe gastroesophageal reflux

• Medical conditions predisposing patients to

reflux, e.g.gastroparesis secondary to diabetes

mellitus

• Orthopnea

• Severe increased intracranial pressure

• Decreased level of consciousness/depression of

protective airway reflexes

• Known difficult intubation especially when

procedure is outside the operating room

• Dental, oral, craniofacial, neck or thoracic

abnormalities that could compromise the airway

• Presence of respiratory tract infection or

unexplained fever

• Obstructive sleep apnea

• Morbid obesity

• Procedures limiting access to the airway

• Lengthy, complex or painful procedures

• Uncomfortable position

• Prone position

• Acute trauma

• Extremes of age2

Choice of anesthetic technique

• Monitoring only

• Sedation

• Regional anaesthesia

• Total intravenous anaesthesia

• General anaesthesia.

Monitoring only

The procedure specialist monitors the patient with

the help of their staff and do not require an

anaesthesiologist.

Sedation

Conscious sedation

This describes a depressed state of consciousness

where the patient is able to respond to commands,

maintains his/her airway and the airway reflexes

are well preserved.

Deep sedation

The consciousness of the patient is depressed to an

extent that the protective airway reflexes are

obtunded and airway maintenance may become an

issue.

The degree of safety in conscious sedation is much

higher than deep sedation. The patient can easily

drift from a state of conscious sedation to deep

sedation, depending on his age, sensitivity to drugs,

health status etc. Titration and adjustment of the

doses of the sedative agents requires skill and

experience.

Total intravenous anaesthesia (TIVA)

It is usual to choose drugs to provide a combination

of hypnosis and analgesia. Drugs are used

intravenously, and some adjunct is often required

to maintain a patent airway. The airway can be

maintained by chin lift/jaw thrust, or an

oropharyngeal airway or laryngeal mask airway may

be used if the patient is deeply anaesthetised.

Procedures suitable for TIVA include lithotripsy,

oocyte retrieval, in vitro fertilisation and foetal

reduction in ultrasound rooms.

General anaesthesia

General anaesthesia with controlled ventilation is

the choice of anaesthesia in many situations,

particularly interventions such as for patients

undergoing coiling of cerebral aneurysms. The goals

of anaesthetic management are adequate depth of

anaesthesia, methods to decrease intracranial

tension, along with maintenance of normothermia

(avoidance of hyperthermia). In the MRI centre, an

MRI compatible anaesthesia machine is essential if
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the machine is in the MRI room. Anaesthesia is

induced outside the MRI room and the patient is

transferred to the MRI compatible machine in the

room. It is possible to maintain anaesthesia if the

machine is outside the MRI room with the help of

long anaesthesia circuits, but this is far from ideal

and the patient is at greater risk of circuit

disconnections. Monitors must always be kept

outside the MRI room.

Regional anaesthesia

Combined spinal-epidural anaesthesia has been used

successfully in remote locations, for example for

EVAR - Endovascular aneurysym repair. The

conscious patient can communicate and this is a

major safety consideration. Monitoring should be to

the same standard as for general anaesthesia.

Monitoring

The essential monitor for patient safety is the

presence of a trained vigilant anaesthesiologist at

all times, monitoring various parameters such as

level of consciousness, oxygenation, ventilation, and

haemodynamics. Minimum monitoring includes

pulse oximetry, ECG, NIBP and endtidal CO2. In a

non-intubated patient, end-tidal CO2 monitoring

can be achieved by taping the sampling line to the

patient’s upper lip. The expired CO2 is sensed along

with the graphic

display of respiration. In our centre, we do not have

MRI compatible monitors and the anaesthesiologist

sits inside the MRI suite along with the patient and

monitors the radial/dorsalis pedis pulse. A cotton

wick is placed on the patient’s chest. The chest

movements are assessed by the movement of the

cotton wick when the patient is inside the “tunnel”

and is sedated. Vigilence is essential. Ideally, MRI

compatible monitors should be available - an MRI

compatible pulse oximeter lead can be trailed out of

the room and monitored in the control room.

Documentation of anaesthesia

A time-based anaesthesia flow sheet should be

available to record the following:

• Drugs administered – time and dose

• SaO2

• Heart rate

• Respiratory rate

• NIBP – can omit if minimal sedation, e.g. during

MRI/CT

• Level of sedation

Observations should be performed at 15 minute

intervals for conscious sedation, and 5 minute

intervals for deep sedation and general anaesthesia.

Choice of drugs

This depends on the proedure being performed, and
whether this is painful or painless. (e.g. MRI scan

compared to endoscopy compared to a change of
burns dressings). Examples of commonly used
agents include:

Midazolam

In paediatric patients, intranasal midazolam has
also been tried successfully.

Fentanyl
0.25-0.5mcg.kg-1 is usually sufficient.

Propofol

A careful and slow intravenous injection of propofol
is an ideal choice.

Ketamine

Used in children. Use in adults has decreased with
the availability of propofol.

Ketofol

A combination of ketamine and propofol has also
been used and it provides good hemodynamic
stability.

Remifentanil
An ideal drug but not available in Bangladesh and
many other parts of the world.

Prilox cream has been used successfully in cases
for lithotripsy.

There is substantial variability in the response to

each agent between individuals, and so carefully
administration of drugs, titrated to effect is essential.

Equipment check list for anaesthesia or
sedation in a remote location away from the
operating theatre4

Remember the acronym SOAPME.

S (suction) – Appropriate size suction catheters and
functioning suction apparatus.

O (oxygen) – Reliable oxygen sources with a
functioning flow meter. At least one spare E-type
oxygen cylinder.

A (airway) – Size appropriate airway equipment:

• Face mask

• Nasopharyngeal and oropharyngeal airways

• Laryngoscope blades

• ETT

• Stylets

• Bag-valve-mask or equivalent device.
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P (pharmacy) – Basic drugs needed for life support

during emergency:

• Epinephrine (adrenaline)

• Atropine

• Glucose

• Naloxone (reversal agent for opioid drugs)

• Flumazenil (reversal agent for benzodiazepines).

M (monitors):

• Pulse oximeter

• NIBP

• End-tidal CO2 (capnography)

• Temperature

• ECG

E (equipment):

• Defibrillator with paddles

• Gas scavenging

• Safe electrical outlets (earthed)

• Adequate lighting (torch with battery backup)

• Means of reliable communication to main theatre

site.

Complications associated with sedation and
analgesia.

Airway

Airway obstruction

Aspiration

Regurgitation

Dental/soft tissue injury

Respiratory

Respiratory depression

Hypoxemia

Hypercarbia

Apnea

Cardiovascular

Hypotension
Cardiac arrhythmias

Neurologic

Deeper level of sedation
Unresponsiveness

Other

Undesirable patient movement

Drug interactions

Adverse reactions

Unanticipated admission3

Special Considerations

• Anaphylaxis to iodinated dyes is possible. All
the drugs for management of anaphylaxis

should    always be immediately available.

• Techniques to measure temperature and avoid

hypothermia are essential.

• Radiation exposure - anaesthesia personnel

should be aware of the radiation hazards and

take  precautions to avoid radiation exposure.

Post-Procedure Care

Transport of the patients to a standard recovery

room accompanied by the monitors along with the

accompanying anaesthesiologist is the safest

practice for post-procedural care. Most patients

require oxygen during transport. Patients who

require elective postoperative ventilation must be

transferred with continuous monitoring.

Discharge Criteria

The discharge criteria of these patients are the same

as for any patient after surgery.

Conclusion

The secret of success in anaesthesia for remote

locations is the skilled anaesthesiologist with the

appropriate equipment and drugs, along with

adequate back up facilities.
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Introduction

Down syndrome is a condition characterized by

trisomy of chromosome 21.1,2 Among all cases, 95%

are primary trisomy and 5% are translocation and

mosaic forms (3% and 2%, respectively).3 The

overall incidence of Down syndrome is one case in

every 650 live births, although this rate varies

according to the mother´s age. In mothers 45 years

of age or older, the incidence reaches one in every

30 live births.2,3 The risk of recurrence is 1% in

the general population.4

The clinical manifestations of Down syndrome are

numerous and can present in any body system. The

most significant include intellectual impairment,

short stature, heart disease, digestive disorders and
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Abstract.

Down syndrome or trisomy 21 is a condition where extra genetic material causes mental and physical

delays and deficits.  It affects 1 in every 650 babies. Abnormalities of the cardiovascular system are

common in down syndrome. Approximately half of all infants born with down syndrome have a heart

defect. The most common heart defects in down syndrome are the following: atrioventricular septal

defect (45%), ventricular septal defect (35%), atrial septal defects (8%) and patent ductus arteriosus (7%),

tetralogy of Fallots (4%).

A Two years one-month-old baby was admitted in cardiac surgery department of Dhaka Shishu Hospital,

with the diagnosis of Down syndrome with VSD,ASD& PDA with moderate pulmonary arterial

hypertension. Clinical examination revealed diastolic murmur over mitral area. The child was treated

with face musk oxygen, diuretics and digoxin and was stabilized medically and then was selected for

surgery. We used balanced anesthetic technique using oxygen, air, fentanyl, midazolam and vecuronium.

Patient was operated under cardiopulmonary bypass (CPB) with moderate hypothermia. Patient tolerated

the whole procedure well and was ventilated electively for 4hrs in the intensive care unit. He was discharged

on the 8thpostoperative day.

Keywords: Down syndrome, Ventricular septal defect (VSD), Atrial septal defect (ASD), Patent ductus

arteriosus (PDA). Cardiopulmonary bypass, Congenital heart disease, Pulmonary arterial hypertension.
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orthopedic abnormalities. Heart disease is, without

a doubt, the main factor contributing to a favorable

or unfavorable course in these patients. Among all

cases of congenital heart disease, 4%-10% are

associated with Down syndrome, and 40%-60% of

Down syndrome patients present congenital heart

disease. Cardiac malformation is the principal cause

of mortality in the first two years of life.  The most

frequent cardiac abnormalities in Down syndrome

patients are patent ductus arteriosus (PDA),

ventricular septal defect (VSD), and atrial septal

defect (ASD).

Case Report

A two years one -month-old male child weighing 6.3

kg baby was admitted in Dhaka Shishu Hospital,

.



Cardiac Surgery Department with the diagnosis

of Down syndrome with VSD,ASD &PDA. On

clinical examination, pulse was 120/min and

regular, respiratory rate 30/min and blood

pressure 90/60 mm Hg. On auscultation a

diastolic murmur was heard at the mitral area.

The chest X-ray showed cardiomegaly with

increased bronchovascular markings in both the

lung fields. The electrocardiogram (ECG) showed

both atrial and ventricular hypertrophy.

Transthoracic 2D echo demonstrated moderate

VSD with ASD with PDA. The child was treated

with oxygen, face mask diuretics digoxin and was

stabilized medically. Cardiac catheterization was

performed to know the size and site of VSD,

ASD & PDA, pulmonary artery pressure and to

rule out any other associated lesions. It revealed

VSD (1.5cm x 1.3cm), moderate PDA, pulmonary

arterial hypertension (47/9 mmHg with a mean

of 25 mmHg). Child was scheduled for surgical

correction of VSD and under general anesthesia.

On the day of surgery, the child received

intravascular ketamine (15 mg) & shift to operation

theatre. Then have been given midazolam (0.5 mg)

and glycopyrrolate (30 mcg) as premedication and

oxygen 5 L/min by face mask. Peripheral venous

access was obtained using 22-gauge cannula.

Induction of anaesthesia was achieved with fentanyl

(20 mcg) and additional titrated doses of midazolam.

Tracheal intubation was facilitated by vecuronium

(1 mg). Anaesthesia was maintained with oxygen,

air, isoflurane, fentanyl, midazolam and

vecuronium. A 20 gauge arterial   catheter was

inserted in the Rt femoral artery for continuous

monitoring of blood pressure, blood gas and serum

electrolytes analysis. A 4.5-F triple-lumen catheter

was advanced into the right internal jugular vein

for monitoring central venous pressure, infusions

of inotropes and vasodilators. Pulmonary artery

(PA) pressures were recorded before going on

cardiopulmonary bypass (CPB) and were 50% of

systemic pressure i.e. 38/24 (mean 28) mmHg.

After median sternotomy and thymus dissected out

then 25mg of heparin was administered for

anticoagulation. Ascending aorta and bi-caval

cannulation was done. CPB was instituted with a

maximum flow of 1.56 L/min. A moderate size PDA

was seen .Multiple ligation of PDA was. Patient was

cooled to 32°C (nasopharyngeal temperature). Blood Fig 3  PTFE patch closure of VSD

Fig 2 Post operative X -ray

Fig 1 Preoperative X -Ray

cardioplegia was used Two times. The total CPB

time was 94 min and aortic cross-clamp time was

60 mins. Right atriotomy revealed a moderate-sized

VSD. PTFE patch closure was done by 5 –O

pledgetted stitch.   ASD was notfound. Hemofiltration

was carried out during CPB to remove excessive
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fluid and to raise the hematocrit. Leukocyte

depleter (PAL) was made use of during blood

transfusion intraoperatively.

Adequacy of perfusion during CPB was assessed

by arterial pressure, urine output, arterial blood

gases and mixed venous oxygen tension. A 20-G

single-lumen 10-cm catheter was inserted into

the PA through the right ventricle to monitor

PA pressure throughout the intra-operative

period. After the completion of repair the patient

was rewarmed to 37°C. He was weaned from

CPB. Dobutamine, Adrenalin, and nitroglycerin

were used during the weaning process.

Hyperkalaemia was corrected. Blood glucose was

monitored every hour. After weaning from CPB

residual heparin was neutralized with 25 mg of

protamine sulfate. The patient was electively

ventilated for 4 hrs using pressure-regulated

volume control mode of ventilation in the

intensive therapy unit. Then the patient was

extubated uneventfully.  He was discharged from

the hospital on the 8th postoperative day.

Discussion

Down syndrome is a condition characterized by

trisomy of chromosome 21.1,2 Among all cases, 95%

are primary trisomy and 5% are translocation and

mosaic forms (3% and 2%, respectively).3 The

overall incidence of Down syndrome is 1 case in

every 650 live births, although this rate varies

according to the mother´s age. In mothers 45 years

of age or older, the incidence reaches one in every

30 live births.2,3 The risk of recurrence is 1% in

the general population.4

The clinical manifestations of Down syndrome are

numerous and can present in any system of the

body. The most significant manifestation are

intellectual impairment, short stature, heart

disease, digestive disorders and orthopedic

abnormalities. Heart disease is, without a doubt,

the main factor contributing to a favorable or

unfavorable course in these patients. Among all

cases of congenital heart disease, 4%-10% are

associated with Down syndrome, and 40%-60% of

Down syndrome patients present congenital heart

disease. Cardiac malformation is the principal cause

of mortality in the first two years of life. The most

frequent cardiac abnormalities in Down syndrome

patients are patent ductus arteriosus (PDA),

ventricular septal defect (VSD), and atrial septal

defect (ASD), where the predominant cardiac

malformation (40%-70%) is atrioventricular septal

defect (AVSD), with partial atrioventricular canal

defect (ostium primum ASD with mitral cleft) being

the most.

The only appropriate treatment is surgery. Medical

treatment is indicated initially for those patients

who are in heart failure. Surgery should have every

chance of success with excellent prognosis.

The anaesthetic goal for such cases is to prevent

exacerbation of pulmonary artery hypertension

(PAH) and hemodynamic instability. PAH is

managed by adequate ventilator support, inodilators

(milrinone and dobutamine) and pulmonary dilators

(nitroglycerin). Pain and anxiety are known to cause

catecholamine release which in turn can adversely.

Influence pulmonary vascular tone .It has been

reported that ketamine does not adversely affect

pulmonary artery pressure.8 We used intravenous

ketamine for its sedative and analgesic effects.

Thiopentone, propofol, inhalational agents are

myocardial depressants. Fentanyl, midazolam and

muscle relaxant-based anaesthesia has proved to

be suitable in PAH. Inhaled nitric oxide and

prostaglandin are beneficial in reducing the PAH.9

PAH crisis is the main concern in the postoperative

period and is treated with 100% oxygen with

moderate hyperventilation; treatment of both

respiratory and metabolic acidosis, removal or

attenuation of precipitating factors should be

undertaken. Inodilators, vasodilators and sildenafil

citrate are also advocated.

To conclude, we report here the anesthetic

management of a male child who presented with a

Fig 4 Atrium closing
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Down syndrome ,with VSD and  ASD is quiet

difficult. Understanding the pathophysiology and

hemodynamics of combined or complex cardiac

disease of this nature is important in the

management of anesthesia. Fentanyl and

midazolam-based anesthetic technique and

appropriate management of PAH helped us in the

perioperative management of this patient.

References:

1. Department of Medical Genetics, Cedars-Sinai

Medical Center and UCLA, Los Angeles,

California

2. Department of Anatomy, University of

Wisconsin Medical School, Madison, Wisconsin

3. Departments of Pediatrics and Human

Genetics, University of Michigan Medical

Center, Ann Arbor, Michigan

4. Children’s Hospital of Philadelphia,

Philadelphia, Pennsylvania

5. Wake Forest University School of Medicine,

Winston-Salem, North Carolina

6. Permanente Medical Group, Sacramento,

California

7. Hôpital Necker Enfants-Malades, Paris, France

8. Departments of Cell Biology and Anatomy,

Medical University of South Carolina,

Charleston, South Carolina

9. Ingrid B, Holllinger, M.D . Diseases of the

Cardiovascular system. In: Katz J, Steward DJ,

editors.Anaethesia and uncommon pediatric

diseases. Philadelphia: Saunders Publication;

1987.

42

Journal of  the  Bangladesh  Society of  Anaesthesiologists Vol. 28,  No. 1, January 2015



During brain tumour resection with intra-

operativeneuropsychological monitoring in awake

patients (awakecraniotomy) the anaesthetiologist

has an important role inproviding optimal

psychological care and ensuring minimaldiscomfort

to the patient without using drugs ortechniques

which make functional monitoring impossible1. The

procedure has been eloquently described byPasquet

as ‘vocalanaesthesia’2. Awake craniotomy hasbeen

performed for resections of tumours and epilepticfoci

in adults and children down to the age of 11  years3,4.

Specific problems may include agitation,

restlessness, and lack of co-operation, which may

becomedangerous during open brain surgery. This

paper describesthe pre-operative preparation and

anaesthetic managementfor the resection of an

intra-cerebral tumour byawake craniotomy in a

40years old male patient with intra-operative

neuropsychologicalmonitoring.

Case Report

A 40 year old, 70 kg male with high-grade

Glioblastoma Multiforme(GBM) required resection

of tumour in the left temporo-parietal region

usingintra-operative neuropsychological function

monitoring(Awake Craniotomy). Thepatient had

anepisode of seizure 01 time, sudden un-

consciousness for 01 hour and mild weakness in
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Abstract

Awake craniotomy poses a unique challenge to anaesthesiologists, and its success is highly dependent on

careful patient selection and the experience of the surgical and anaesthesia team. I report the pre-operative

preparation and anaesthetic management for resection of an intra-cerebraltumour by awake craniotomy

in a 40 years old male patient for the first time done at CMH Dhaka. The challenges of sedation and

psychologicalcare throughout the procedure are discussed. I conclude that the procedure can be

performedsafely.
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Brain neoplasms, Peri-operative period
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right upper limb. He had presented with headache,

vomiting. The patient was evaluated by

ananaesthesiologist andfound to be eligible to

undergo the procedure. Hewas co-operative and

showed a high level ofendurance and was able to

concentrate and performspecific tasks throughout

the operation8,9.On the evening before surgery the

patient was given tab diazepam 5 mg orally. The

pre-operative regimen ofdexamethasone and

ranitidinewas continued up tooperation day. In

theatre 02 wide boreintravenous access was

establishedand an infusion of Hartmansolution

started. A nasal catheter was inserted andoxygen

02 l/min)1 started. He was a bit tense but co-operated

well.The patient was given Scalp Block by

infiltration of local anaesthetics (0.5% bupivaccaine

plain & 2% lignocaine) after detail briefing regarding

the procedure, pre-oxygenation by nasal catheter

(02 l/min)1and pre-medicated with Inj fentanyl

50ìgm, Inj phenytoin 200 mg IV slowly and Inj

phenobarbitone 1 amp IM stat. After scalp block,

sedation with propofol (Preparation: propofol45ml +

2% lignocaine 5ml = 50 ml solution in a syringe

pump. Continuous infusion6-10 ml/hour) was

started. Toreduce per-operative blood loss and to

decrease intracranialpressure the patient was placed

in a slight reverse Trendelenburgposition11,12. The

.



craniotomywas started after proper aseptic

preparation and the patient co-operated during

themapping procedure and subsequent tumour

resection wasexcellent. During the surgical

procedure the patient performed different tasks such

as the moving his arm and his leg. The tumour

was completely resectedmacroscopically after 2.5

hour and the procedure finished. He didn’t feel pain

during skin closure and was comfortable.

Oxygenation was well maintained throughout the

procedureand the patient did not hyperventilate

(EtCO2 maintained 30-40 mmHg withoxygen and

it was around 36 mmHg at the beginning and 38

mmHgat the end of the procedure).The total amount

of propofol given throughout theprocedure was

160mg. Postoperatively, he receivedregular

paracetamol and tramadol HCl suppositories on

demand. He wasdischarged in good health without

speech impairment ornew motor disability on the

10th postoperative day.

Discussion

The modern era of awake craniotomies began more

than 60 years ago when Penfield and Andre Pasquet

started to perform awake craniotomies for epileptic

foci excision10,12. Historically, anaesthesia for

awake craniotomy was regarded as a high-risk

procedure and was only performed when it was

absolutely indicated. With the improved

understanding of cerebral localization and the

availability of new anesthetic agents, the application

of awake craniotomy has become much broader and

safer than before. The aims of this article are to

review the current evidence and application of awake

craniotomy and to briefly describe the principles of

anesthetic management during this procedure.

The awake craniotomy is an important technique

used for brain tumour excision from eloquent cortex,

epilepsy surgery, and deep brain stimulation

surgery. It has been used, less commonly, in the

management of mycotic aneurysms and arterio-

venous malformations near critical brain areas9.

My decision to usepropofol alone was based on my

excellent experiencewith this agent in adults and

at the same time un-availability of dexmeditomedine

in our country. The reliable pharmacodynamics and

predictable pharmacokinetic properties of

propofolmake it very useful for this setting.

However, I foundthat with intensive psychological

care throughout theprocedure I was able to keep

the patient only lightlysedated (propofol 6-8 ml/ hour

as I have described it earlier) and he remainedvery

co-operative. Beside propofol I gave midazolam 2mg

iv two times in theperi-operative period. The

infiltration with local anaesthetic wassufficient to

block pain from the surgical field and the useof

opioids was unnecessary.

Conclusions

The application of awake craniotomy has been

continually evolving. Attention to every component,

including careful patient selection, pre-operative

psychological preparation, solid rapport building,

ensuring patient comfort in positioning, superb

regional anesthesia, the proper choice of anesthetic

techniques and agents, preparation and prompt

crisis management, and continuous team

communication are the keys to successful awake

craniotomy. Tight anesthetic control and the

meticulous performance of mapping procedures are

essential to achieve the highest accuracy of cerebral

localization results.
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