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THE TALE OF AN ACCIDENTAL BULLET INJURY:LUCKY ESCAPE
FOR AN OTHERWISE UNLUCKY CHILD

Summit dev bloria’, Vipan Garg', Ankur Luthra’, Pallavi bloria’, Ketan Kataria'

ABSTRACT

Bullet injuries are dangerous and can lead to
mortality. We report an anaesthetic management
of a 10 year old female child who accidently
suffered from penetrating brain trauma due to a
bullet injury and was subsequently operated for
the removal of same.

Keywords: Bulletinjury; penetrating injury

INTRODUCTION

The use of fire arms can lead to severe injuries
and can lead to death. The harm caused by a
bullet depends on a multitude of factors, including
the path travelled by the bullet, velocity of bullet
when it came in contact with the person and the
damage caused by it to the tissues it travelled
through. A bullet injury to head is in most cases
severe and can cause instant death.

CASE REPORT

We report the anaesthetic management of a 10
year old female child who accidently suffered from
penetrating brain trauma due to a bullet injury and
was subsequently operated for the removal of
same.

The patient was playing near her house in
afternoon when she felt sudden painin
head,severe in intensity alongwith minimal
bleeding from scalp on left side. There were no
episodes of loss of consciousness, vomiting,
seizures or any other neurological deficit in the
child. The parents of the child took her to a nearby
hospital where she was advised an x-ray and CT
scan of head to determine the cause of bleed and
to rule out any intracranial pathology. The CT scan
and x-ray (Figure 1) to the surprise of everyone
demonstrated presence of foreign body(bullet) in
left occipital lobe. The bullet was most probably
fired in air and had entered the brain of child on its
way down to earth while she was playing in open.
She was referred to our institution where it was
decided upon to operate on the patient.

Detailed preanesthetic checkup was done. She
was conscious and oriented to time, place and
person.There were no neurological deficits or any
other positive neurological findings.

The patient was shifted to OT and multipara
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monitors were applied. The patient was induced
withinj Fentanyl 40 mcg iv, InjPropofol 50 mg iv
and InjAtracurium 10 mg iv .She was intubated
with a cuffed 5.5 mm ID endotracheal tube and
surgery was started.

During the surgery, the surgeons found a small
gap in parietal bone large enough for a small bullet
to pass and also the duramater underneath this
area showed a small rent. The bullet was retrieved
from her brain with help of microscope and c-
armintraoperatively. The duration of surgery was
around 4 hours and the child was extubated at the
end of surgery. The post op courseof the patient
remained uneventful and she was discharged on
fourth postoperative day.

DISCUSSION

After detail literature search it was found that  this
is the first case report of a projectile bullet entering
into the cerebrum of a paediatric patient and
causing no neurological deficit in the patient. The
patient was operated only to prevent the
possibility of formation of cerebral abscess and to
confirm the presence of bullet inside the cerebrum
since the history given by the patient was in no
way suggestive of a fire arm injury. Also, bullets
left in body can be a source of lead and can
manifest as lead toxicity."

Bullet injury to brain normally presents as an
emergency with high mortality rates. Also, the
prognosis of a penetrating brain injury is said to be
worse as compared to closed head injury.” We
presume that our patient was hit by a bullet which
was fired in air and was probably on its way down
to earth and therefore our patient had no sequelae
of bullet injury to brain, primarily because of the
low velocity of projectile bullet on its way back to
earth. Firing in air with firearms remains a
common occurrence in north India during wedding
ceremonies and often leads to disastrous results.
Despite the efforts of law enforcement agencies,

Asian Archives of Anaesthesiology And Resuscitation

these injuries unfortunately continue to be
frequently encountered in large trauma centres as
well as in large community emergency
departments.’ Bullet injuries to brain are currently
considered as most severe type of bullet injuries
with survival rates of only 7 - 15%.° It has been
said thatabout90% the victims die before prior to
reaching at the hospital care, and for those who
survive and make it to the hospital, further about
50% die in the emergency.”” Our patient was
lucky to have managed to escape a bullet injury to
brain without showing any symptoms or suffering
any deficits. Had the bullet penetrated around 1
inch more into the brain, it would have reached the
region of brainstem and could have caused life
threatening injuries.
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TITLE OF THE ARTICLE: THE EFFECT OF POSITIVE END
EXPIRATORY PRESSURE (PEEP) ON INTRAOCULAR PRESSURE

(IOP) IN POSTSURGICAL MECHANICALLY VENTILATED PATIENTS
Abu Nadeem', Rahul Gupta’ ,Syed Moied Ahmed’, Muazzam Hassan’

ABSTRACT

Inappropriate modes and poor application of
mechanical ventilation may worsen lung injury.
Over the years, ventilator strategies changed and
introduction of PEEP has revolutionized the
mechanical ventilation, especially in ARDS
patients. Despite the clear benefits of this
therapeutic tool in improving severely
compromised gas exchange, there are dangers
related to its administration. It increases
intrathoracic pressure and impedes venous return
into the chest or specifically restricts cardiac
filling, decreases cardiac output particularly if the
patient is hypovolemic, increases CVP, increases
intracranial pressure leading to compromise of
cerebral perfusion pressure and may even
contribute to barotrauma. These adverse effects
of PEEP are increased manifold when higher
PEEP are used as in cases of acute lung injury
(ALl) and ARDS. However, the relationship
between PEEP and IOP is conflicting. Intra
Ocular Pressure (I0P) must be maintained within

this normal range to ensure constant corneal
curvature and a proper refractive index of the eye.
Therefore it is justified to monitor IOP when
patient is being subjected to high levels of PEEP
during mechanical ventilation. The authors
hereby aimed to evaluate the correlation of PEEP
on IOP in terms of magnitude and rate of rise, in
mechanically ventilated patients.

Key words: PEEP;IOP; ARDS

INTRODUCTION

Poor application of mechanical ventilation may
worsen lung injury and increase mortality. Until the
1990s mechanical ventilation (MV) strategy
involved the use of relatively high tidal volumes (to
reduce atelectasis) in the range of 10 to 15 mL per
kilogram of body weight, but over the years
ventilatory strategies changed and introduction of
PEEP has revolutionized the mechanical
ventilation, especially in ARDS patients. Briel and
colleagues1 who showed that, among patients
with “moderate to severe ARDS,” higher PEEP
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was associated with a clinically and statistically
significant reduction in mortality but recently it has
been challenged by various studies. However,
despite the clear benefits of this therapeutic tool in
improving severely compromised gas exchange,
there are dangers related to its administration. It
increases intrathoracic pressure and impedes
venous return into the chest or specifically
restricts cardiac filling, decreases cardiac output
particularly if the patient is hypovolemic 2,
increases CVP, increases intracranial pressure
leading to compromise of cerebral perfusion
pressure3 and may even contribute to
barotrauma. These adverse effects of PEEP are
increased manifold when higher levels of PEEP
are used as in cases of acute lung injury (ALI) and
ARDS.

Intra Ocular Pressure (IOP) must be maintained
within this normal range to ensure constant
corneal curvature and a proper refractive index of
the eye. A deep inspiration may decrease I0OP by
up to 5 mm of Hg, while BP fluctuations, changes
in body position, and plasma oncotic pressure
changes account for the minor fluctuations in
IOP.4 If the negative intrathoracic pressure
generated by deep inspiration, can make IOP fall
by up to 5 mm of Hg, then the positive intrathoracic
pressure produced by PEEP might increase IOP.
Increased |IOP can lead to glaucoma which may
ultimately lead to loss of vision. However, the
relationship between PEEP and IOP is conflicting.
Therefore it is justified to monitor IOP when
patient is being subjected to high levels of PEEP
during mechanical ventilation.

The aim of this study was to evaluate the
correlation of PEEP on IOP in terms of magnitude
and rate of rise, in mechanically ventilated
patients.

MATERIALS AND METHODS

A prospective observational study was conducted
in the Intensive Care Unit of the department of
Anaesthesiology. The study was approved by the

Asian Archives of Anaesthesiology And Resuscitation

departmental board of studies. Thirty adult
patients (age ranging between 20 — 50 years) of
either sex admitted to the ICU for mechanical
ventilation were selected. Written informed
consent was obtained from the patients relatives
before commencement of the study.

Patients were taken up for study in the order they
came to ICU. They were excluded from the study
on the basis of following criteria:
1. Patients on spontaneous respiration.
2. Patients with major cardiac disorder.
3. Patients with major respiratory disorder.
4. Patients with any known intraocular
pathology.
Patients with IOP > 22 mm of Hg.
Pregnant patient

Before the commencement of the study all the
patients were relaxed with a bolus dose of
0.1mg/kg of vecuronium bromide, sedated with a
bolus dose of 2.0 mg/kg of propofol followed by
infusion at the rate of 2.0 mg/kg/hour throughout
the observation period. Analgesia was obtained
with a bolus dose of fentanyl of 2mcg/kg followed
by infusion of 1-2 mcg/Kg/hr. Patients were
infused with ringer’s lactate at the rate of 2
ml/kg/hour throughout the study. No colloids and
blood were transfused to the patient during the
study period. All the observations were done in
supine position.

All the patients with normal CVP (6-8 cm of H20)
were mechanically ventilated on Hamilton C2
(Hamilton Medical) in controlled mode, with a
respiratory rate of 12 breaths per minute, tidal
volume of 8 ml per kg and inspiratory to expiratory
ratio of 1: 2.5 and a plateau pressure of < 30 cm of
H20. The patients were ventilated with these
ventilatory settings for at least 30 minutes before
the initiation of observation.

At zero PEEP the IOP was recorded followed by
successive observations at 10 minutes.
Observations at zero PEEP were taken as
baseline values. Subsequently the PEEP was
increased to 2 cm, 4 cm, 6 cm, 8 cm, 10 cm and
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12cm of H20 and the respective value of IOP was
observed after 10 minutes in each level of PEEP.

The gradual increase in PEEP was stopped when

1. The BP fell by greater than 20% of baseline
values OR

2. SpO2fellbelow 90% OR

3. CVPincreased to > 20 cm of H20, whichever
was earlier and the case was excluded from
the study and a new case was included in its
place.

CVP, MABP and SpO2 measurements were done
through the multichannel monitor Datex Ohmeda
Multichannel Monitor S/5.

TECHNIQUE FOR MEASURING
INTRAOCULAR PRESSURE (IOP)

IOP was measured using a SCHIOTZ
TONOMETER. Patient was in supine position.
Tonometer was kept on the cornea. Deflection of
its indicator immediately occurs. The deflection
value was matched with a chart of standard values
of IOP. Mean arterial BP & SpO2 were recorded
from Datex Ohmeda multichannel monitor. MAP
(mean airway pressure) and MABP (mean arterial
blood pressure) were recorded from Hamilton C2
ventilator.

STATISTICALANALYSIS

+ All the statistical analysis was done using
SPSS version 17.

* Pearson correlation test

* It was used to calculate relationship between

the variables.

Pearson correlation coefficient is a measure
of linear association between two variables.
The values of Pearson correlation coefficient
range from-11to +1.

The sign of the correlation coefficient
indicates the direction of the relationship
(positive or negative).

The absolute value of the correlation
coefficient indicates the strength, with larger
absolute values indicating stronger
relationships.

The significance of each correlation
coefficient is also displayed in the correlation
table.

The significance level (or p-value) is the
probability of obtaining results as extreme as
the one observed. It is considered to be
significantwhenitis <0.05.

Paired samples T test

It compares the means of two variables that
represent the same group at different times
(e.g. before and after an event) or related
groups.

OBSERVATIONS AND RESULTS

This prospective study was conducted in the
intensive care unit, of Department of
Anaesthesiology & Critical Care, Jawaharlal
Nehru Medical College, AMU, Aligarh.

The study was conducted on 30 patients of either
sex, ageing between 20- 50 yrs, requiring
mechanical ventilatory support following
abdominal surgery.

Table 1: Age Distribution of Cases.

Age groups

No. of patients

Percentage

20-30 yrs. 12

40 %

31-40 yrs. 11

36.7 %

41-50 yrs. 7

23.3 %

TOTAL 30

100 %

Asian Archives of Anaesthesiology And Resuscitation
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The above table shows the age distribution of
study population. Total 30 patients were studied
between 20 — 50 yrs of age. Twelve patients were
between 20-30 yrs of age (40% of study

population), 11 patients were between 31-40 yrs
of age (36.7% study population) and 7 patients
were between 41- 50 yrs of age (23.3% of study
population).

Table 2: Gender distribution of patients.

Gender No. of patients

Percentage

Male 22

73 %

Female

27 %

Total

100 %

The above table shows that out of total 30 patients
included in this study 8 were females (27% of

study population) and 22 were males (73% of
study population).

Table 3: Distribution of cases studied as trauma Vs non- trauma.

Type of case

no. of cases

Percentage

Trauma

6

20 %

Non-trauma

24

80 %

Total

30

100 %

The above table shows that of the total 30 cases studied, 24 were due to non- traumatic causes and 6 were
of traumatic origin.

Table 4: Etiological distribution of cases

Indication No. of cases Percentage

Perforation peritonitis 18 60 %

Acute intestinal obstruction 20 %

Blunt trauma abdomen 10 %

Gunshot abdomen 6.7 %

Stab injury abdomen 3.3%

Total 100 %

Asian Archives of Anaesthesiology And Resuscitation Volume 84; No. 1,2 (June-Dec.) 2017




Above table shows the etiological distribution of
cases. Out of the 30 cases, 18 cases were due to
perforation peritonitis (60% of study population), 6
cases were due to acute intestinal obstruction

(20% of study population), 3 cases were due to
blunt trauma abdomen (10% of study population),
2 cases were due to gunshot abdomen (6.7% of
study population) and 1 case was due to stab
injury abdomen (3.3% of study population).

Table 5: Observed baseline values of I0P

Parameters Baseline values at 10 min.

Baseline values at 20 min.

IOP 8.3 +/-2.1 mm of Hg

8.5+/-2.0 mm of Hg

The above table shows the baseline values of the
IOP at 10 minutes and then at 20 minutes of
observation period. These are the values
observed when the PEEP value is kept at 0 cm of
water and these IOP was recorded first at 10
minutes and then at 20 minutes.

Baseline values of IOP were found to be 8.3 +/-
2.1 mm of Hg at 10 minutes of observation and 8.5
+/-2.0 mm of Hg at 20 minutes of observation.

Table 6: Mean values of IOP calculated against the increasing values of
PEEP at 10 minutes of observation.

PEEP Mean value of IOP
(cm of H20) (mm of Hg)

Std.
deviation

STARTING AFTER 10"
POINT MIN.

8.0 8.3

8.3 8.5

8.5 8.7

8.7 9.0

9.0 10.9

10.9 1.7

1.7 13.2

9.3 10.04

Asian Archives of Anaesthesiology And Resuscitation
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e N = total no. of patients observed against the
each values of PEEP

e p-valueissignificantat<0.05level.

e n =total no. of observations observed against
the each values of PEEP.

The above table shows the mean values of IOP at
10 minutes of observation period against the
increasing values of PEEP. The mean value of
IOP at 10 minutes was found to be 10.04 +/- 2.05
mm of Hg.

In the above table p-value was generated using
paired t test. p- value was calculated between the

baseline value of IOP and the different values of
IOP observed against the different values of
PEEP.

It shows that the mean values of IOP started rising
significantly from PEEP of 8 cm of H,O onwards
compared to its baseline value at 10 minutes of
observation period (p<0.001).

Maximum value of IOP achieved on 12 cm of H,0O
of PEEP was 13.2 +\- 2.3 mm of Hg at 10 minutes
of observation. Rate of rise in IOP was linear but
variable throughout the study period.

Figure 1: Scatter diagram showing the values of IOP observed with the
values of PEEP at 10 minutes and at 20 minutes of observation.

"= jorP @ 10 min.

® ,0p @ 20 min

PEEP

The rate of rise in IOP at 10 minutes in relationship

to increasing values of PEEP is seen in the above

figure. This figure depicts that the value of IOP
started rising significantly from 8 cm of H,O PEEP
onwards (p<0.001).
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The rate of rise in IOP at 20 minutes, in
relationship to increasing values of PEEP is seen
in the figure 1. This figure depicts that the value of
IOP started rising significantly from 8 cm of H,O
PEEP onwards (p< 0.0001).
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Table 6: Correlation of IOP with PEEP at 10 minutes of observation

IOP PEEP

Pearson correlation coefficient 0.727

Significance (2 tailed) . 0.0001

N 210

Pearson correlation coefficient 0.727

Significance (2 tailed) 0.0001

N 210

p-value is significant at < 0.05. PEEP and IOP at 10 minutes of observation. Both

N = total no. of observations of IOP for 30 were found to be positively correlated (Pearson

patients observed against different values of correlation coefficient = 0.727). The relationship

PEEP at 10 minutes between the two variables was found to be highly

significant (p< 0.0001). The value of IOP rose

Pearson correlation test was applied between the significantly from 8 cm of H,O of PEEP onwards
(p<0.001).

Figure 2: Scatter diagram showing the various values IOP plotted
against the values of PEEP at 10 minutes of observation.
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The above scatter diagram shows the relationship
between PEEP and IOP at 10 minutes of
observation period. In this graph we can see that
both the variables are positively correlated so that

with increase in values of PEEP the values of IOP
also increased. The increase was more
pronounced from 8 cm of H,O of PEEP onwards
(p<0.001).

Table 7: Mean values of IOP calculated against the increasing values
of PEEP at 20 minutes of observation.

Mean value of IOP Std.

(mm of Hg) deviation

STARTING
POINT

AFTER 20™
MIN.

30

30

30

30

30

30

30

210
(n)

¢ N = total no. of patients observed against the
each values of PEEP

e p-valueissignificantat <0.05level.

¢ n = total no. of observations observed against
the each values of PEEP.

The above table shows the mean values of IOP at
20 minutes of observation period against the
increasing values of PEEP. The mean value of
IOP at 20 minutes was found to be 10.5 +/- 1.93
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mm of Hg.

In the above table p-value was generated using
paired-t-test. p- value was calculated between the
baseline value of IOP and the different values of
IOP observed against the different values of
PEEP.

It shows that the mean values of IOP started rising
significantly from PEEP of 8 cm of H,0 onwards
compared to its baseline value at 20 minutes of
observation period (p<0.0001).
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Maximum value of IOP achieved on 12 cm of H,0O of observation. Rate of rise in IOP was linear but
of PEEP was 14.3 +\- 2.1 mm of Hg at 20 minutes variable throughout the study period.

Table 8: Correlation between IOP and PEEP at 20 minutes of observation.

I0P PEEP

Pearson correlation coefficient 1 0.778

Significance (2 tailed) . 0.0001

N 210

Pearson correlation coefficient 0.778

Significance (2 tailed) 0.0001

N 210

e p-valueis significantat <0.05. PEEP and IOP at 20 minutes of observation. Both

e N = total no. of observations of IOP for 30 were found to be positively correlated (Pearson

patients observed against different values of correlation coefficient = 0.778). The relationship

PEEP at 20 minutes between the two variables was found to be highly
significant (p<0.0001).

Pearson correlation test was applied between the

Figure 3: Scatter diagram showing the values of IOP plotted
against the values of PEEP at 20 minutes of observation.

20

18

16 -

14 |

12

ool eEpE@@

PEEP
Asian Archives of Anaesthesiology And Resuscitation 2570 Volume 84; No. 1,2 (June-Dec.) 2017




The above shown scatter diagram shows the
relationship between PEEP and IOP at 20
minutes of observation period. In this graph we
can see that both the variables are positively
correlated so that with increase in values of PEEP
the values of IOP also increased. This increase is
more pronounced from 8 cm of H,O of PEEP
onwards (p<0.0001).

DISCUSSION

Thirty mechanically ventilated post-abdominal
surgery adult patients of both genders, between
20- 50 yrs of age group were included into the
study.

In patients who have hypoxemic respiratory failure,
one of methods widely used to improve
oxygenation is through the use of PEEP (refers to
the pressure in the airway at the end of passive
expiration), in an attempt to recruit and stabilize
lung. Improvement of oxygenation in patients with
acute respiratory failure using PEEP was
described forty years ago®. In the 1970s it was
demonstrated that intraoperative use of PEEP
reduced ARDS development ° and the use of early
prophylactic PEEP reduced the incidence of ARDS
’. Other studies demonstrated that the use of
certain amount of PEEP reduced the intensity of
lung injury from different aggressions, as Dreyfuss
et al. showed in 1988 with the reduction of edema
and preservation of the normal structural aspect of
alveolar epithelium using high levels of PEEP °°.
However, other studies have refuted this effect.
Pepe et al. conducted a trial where they found that
the early application of PEEP in high-risk patients
had no effect on the incidence of ARDS . The
PEEP given to mechanically ventilated patients
has many favorable effects namely it stabilizes and
recruits lung, increases functional residual
capacity (FRC), raises lung compliance, improves
arterial oxygenation, reduces the risk of O, toxicity
by lowering FiO, requirements, etc. but there are
also many unfavorable effects of PEEP, namely it
increases intrathoracic pressure and impedes
venous return into the chest or specifically restricts
cardiac filling, decreases cardiac output
particularly if the patient is hypovolemic ",
increases CVP, increases intracranial pressure

Asian Archives of Anaesthesiology And Resuscitation

leading to compromise of cerebral perfusion
pressure and may even contribute to barotrauma,
strategy of mechanical ventilation that places limits
on airway pressure and tidal volume has been
recommended for patients with the acute
respiratory distress syndrome.'”' This
recommendation is based on the observation that
mechanical ventilation, although life-sustaining,
can cause marked lung injury in both animals™"
and humans” if lung over distention occurs. These
adverse effects of PEEP are increased manifold
when higher levels of PEEP are used as in cases of
ARDS.

These adverse effects of PEEP contribute to
increased morbidity and mortality of ICU patients.
Thus it is recommended that after each
adjustment of PEEP a complete assessment of
pulmonary function, pressure volume
relationships, oxygenation, and hemodynamics is
performed °. The goal of titration for ideal PEEP
will be defined as the level of PEEP that allows the
lowest FiO, while maintaining adequate
oxygenation and avoiding adverse effects.

Therefore, in our study all post abdominal surgery
mechanically ventilated patients, between 20- 50
year were put on ventilator and ventilated with
volume assist control mode. They were then
subjected to progressively increasing values of
PEEP starting from 0 cm of H,O to 12 cm of H,O of
PEEP in the increments of2cmof H,Oi.e.0cm, 2
cm, 4 cm, 6 cm, 8 cm, 10 cm, and 12 cm of H,0 of
PEEP. Against each value of PEEP, the values of
IOP were recorded first after 10 minutes and then
after 20 minutes of setting the PEEP. The values
observed at 0 cm of H,O of PEEP were taken as
the baseline values for each parameter at 10
minutes and at 20 minutes.

There are certain limitations in this study. But we
have tried to take as much measures as possible
to minimize this biasness. In our study |IOP was to
be measured from the Schiotz tonomter. For
measurement of IOP an assistant was used who
was blinded to the objectives of study.

We conducted this study with the aim of
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evaluating the effect of increasing values of
PEEP on IOP in terms of magnitude and rate of
rise, in mechanically ventilated patients.

Intraocular pressure usually increases with age
and is genetically influenced *. 10P could be
raised more in 41- 50 yrs of age group compared
to other groups.

INTRAOCULAR PRESSURE

Pressure within the eyeball is called intraocular
pressure. Normally it ranges from 11- 21 mm of
Hg. Values in excess of 25 mm of Hg are
considered pathological’’. IOP must be
maintained within this normal range to ensure
constant corneal curvature and a proper refractive
index of the eye. A diurnal variation of 2-3 mm of
Hg is observed in normal IOP recordings with
higher recordings noted in early morning .

In the present study, values of IOP were observed
against the progressively increasing values of
PEEP at 10 minutes and then at 20 minutes
interval. Baseline values of IOP observed at 10
minutes was 8.3 +/- 2.1 mm of Hg and at 20
minutes value was 8.5 +/- 2.0 mm of Hg (table 5).
These observations were followed by increase in
values of IOP along with increase in values of
PEEP. The correlation between different values of
PEEP and IOP at 10 minutes of observation was
found to be positively correlated (r= 0.727) and at
20 minutes (r= 0.778) with a highly significant
correlation (p<0.0001).

The finding of our study is in accordance to result
of Nimagadda et al”® , Spapen et al* , Teba et al”
and Sohn et al”®. They observed that IOP and
PEEP are positively correlated whereas other
authors like Trikha et al”, Cheong et al®, K.
Kokkins et al”® evaluated a negative correlation of
IOP with PEEP.

CONCLUSION

The correlation between different values of PEEP
and IOP both at 10 minutes and at 20 minutes of
observation was found to be positively correlated
with a highly significant correlation (p< 0.0001) in
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both the cases. The value of IOP started rising
significantly from 8 cm of H,O of PEEP onwards
both at 10 minutes and 20 minutes of observation.
Rate of rise in IOP was linear but variable
throughout the study period.

Therefore it was seen that application of PEEP
has a positive correlation with intraocular
pressure (IOP). Thus when PEEP of more than 8
cm of H,O is applied, or when PEEP is applied to
patients who are prone to develop raised IOP or
having raised IOP, should undergo regular
monitoring so that any increase in these
parameters could be prevented at an early stage.
This would subsequently prevent the morbidity
associated with their inappropriate increase.
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EVALUATION OF THE EFFICACY OF DIFFERENT CONCENTRATIONS
OF LEVOBUPIVACAINE WITH DEXMEDETOMIDINE FOR ULTRASOUND
GUIDED SUPRACLAVICULAR BRACHIAL PLEXUS BLOCK.

Farah Nasreen’,Shoaib Parvez’,Hammad Usmani’,Nazia Tauheed’

ABSTRACT

Background: Supraclavicular brachial plexus
block is a routinely performed technique for
surgeries of arm and forearm.Decreasing the
concentration of local anaesthetic drug without
compromising block characteristics increases the
margin of safety of brachial plexus block. In this
randomized double blind study, we evaluated the
efficacy of two different concentrations of
levobupivacaine viz 0.375% and 0.25% with
dexmedetomidine for ultrasound guided
supraclavicular brachial plexus block(SBPB).

MATERIALAND METHODS:

Sixty ASA Grade | and Il patients in the age group
of 18-60 years scheduled for upper limb surgery,
were randomly divided into two groups: Group |
received SBPB with 30 ml levobupivacaine
0.375% with dexmedetomidine 1ug/kg. Group Il
received SBPB with 30 ml Levobupivacaine
0.25% with dexmedetomidine 1ug/kg. Onset and

duration of sensory and motor blockade, duration
of analgesia, patient satisfaction score, and
hemodynamic parameters were observed in both
the groups.

RESULTS:

Onset of sensory and motor blockade was 13.3
1£1.97 mins and 16 +3.2 mins in group I, while it
was 17.81£2.34 mins and 22.8+1.92 mins in group
Il, respectively. The difference was statistically
significant (P < 0.05). The duration of motor block
was significantly lesser in group [1(819 £ 109.6
mins) as compared to group (1207110 mins).
The requirement of rescue analgesics between
the two groups was comparable during first 24 hrs
(p value >0.05). Group Il patients had significantly
better patient satisfaction score than group |
patient

CONCLUSION:
Both the concentrations of levobupivacainewith
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dexmedetomidine can be effectively used for
ultrasound guided supraclavicular brachial
plexus.Although, the onset time of sensory and
motor blockade is significantly reduced using a
higher concentration of levobupivacaine i.e.
0.375%, there is early return of motor functions
and subsequently better patient satisfaction with
0.25% levobupivacaine.

KEY WORDS:
Levobupivacaine, Dexmedetomidine,
supraclavicular brachial plexus block.

INTRODUCTION

Supraclavicular brachial plexus block has been
widely used for surgeries including arm, forearm
and hand. Although bupivacaine is one of the most
commonly used local anaesthetic for central and
peripheral nerve blocks,the potential for
cardiotoxicity has led to the development of
interest in levobupivacaine, a safer alternative in
this respect—". In brachial plexus blocks where
larger doses of local anaesthetics are
administered, levobupivacaine is preferred due to
greater margin of safety.’

Use of ultrasound in brachial plexus block has
revolutionized the technique as direct
visualisation of nerve structures and real time
control of local anaesthetic administration leads to
reduction in overall volume of anaesthetics and
consequent overdose risk.*’

Addition of adjuvants to local anaestheticin
brachial plexus block increases its efficacy. The
ability of dexmedetomidine to reduce the
requirement of local anaesthetic and analgesics is
increasingly being used in perioperative period.
When combined with local anaesthetic for
brachial plexus block, dexmedetomidine has
been found to effectively reduce the concentration
required for the block along with the improved
block characteristics®® Studies have shown that
addition of dexmedetomidine lowers the
concentration of local anaesthetic for
supraclavicular brachial plexus block.*However,
there is relative scarcity of literature on the use of
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dexmedetomidine as adjuvant to lower
concentrations of levobupivacaine in
supraclavicular brachial plexus block.

The present study was thus designed to compare
the efficacy of 0.25% levobupivacaine with
dexmedetomidine to 0.375% levobupivacaine
with dexmedetomidine under ultrasound
guidance for supraclavicular brachial plexus block
in terms block characteristics, overall patient
satisfaction score and side effects.

MATERIALAND METHODS

Following approval by the Board of Studies,
Department of Anesthesiology, and Institutional
Ethics committee, the study was conducted in the
Department of Anesthesiology, J N Medical
College and Hospital AMU Aligarh.Sixty patients,
ASA Physical Status | and Il aged between 18-60
years, weight 40-70 kg,undergoing upper limb
surgery were included in this prospective
randomized double blind study after a written
informed consent.

Patients with severe cardiorespiratory, renal or
hepatic disease; pregnancy;patients with
peripheral neuropathy; coagulopathy;infection at
the site of block and patients with known allergy to
local anesthetic were excluded. The patients were
randomly allocated to two groups of 30 each and
brachial plexus block was performed under
ultrasound guidance, in-plane technique.

Group | received 30 ml of Levobupivacaine
0.375% with dexmedetomidine at dose of 1 ug/kg
of body weight and Group Il received 30 ml of
Levobupivacaine 0.25% with dexmedetomidine at
dose of 1 ug/kg of body weight. Drug was
prepared beforehand by personnel notinvolved in
the study and handed over to the team performing
the block.

Baseline heart rate, blood pressure, and oxygen
saturation wererecorded. An intravenous line with
18-gauge intravenous cannula secured in the
unaffected limb and Ringer's Lactate infusion was
started.
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Sensory block was assessed by blunt tip needle
test over C,-T,dermatomes and graded as: Grade
0: sharp pain felt, Grade 1: dull pain felt, Grade 2:
no pain felt.Motor block assessment was done
and graded on a four-point scale; i.e. Grade 0: Full
flexion /extension movement in hand and arm
against resistance, Grade1 — movement against
gravity but not against resistance, Grade 2 —
flicker of movement in hand but not in arm, Grade
3 —no movement (complete motor block).

All patients in each group were independently
observed for:

A) Onset time of sensory block; Time interval
between end of local anaesthetic administration
and complete loss of pain sensation (Grade 2)

B) Duration of analgesia; Time from
administration of drug to appearance of pain,
requiring analgesic (NRS >3)*. Pain was
assessed on a rating scale, zero representing no
pain and 10 meaning worst possible pain.
Injection tramadol 2mg/kg intravenous infusion
was given as rescue analgesic when the pain
score was more than 3.

C) Onset time of motor block was defined as a
time interval between end of local anaesthetic
administration and appearance of motor block
Grade 2.

D) Duration of motor block; Time interval from
complete motor block to recovery of complete
motor function of hand and forearm (Grade 0)

E) Overall satisfaction of patient was evaluated 24
hours after surgery using five point satisfaction
scale; 1 = very dissatisfied, 2 = dissatisfied, 3 =
uncertain, 4 = satisfied, 5 = very satisfied

F) Heart rate, non-invasive blood pressure and
oxygen saturation were measured immediately
after administration of drug, 5 min,10 min,20
min,30 min and then at intervals of every fifteen
minutes till the completion of the operation.
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G) Complication or side effects as a result of the
procedure such as bradycardia (HR<50 bpm),
hypotension (decrease in baseline BP by >20 %),
hypertension (rise in baseline BP >20 %) nausea,
vomiting, and hypoxemia (SpO2
<90%)convulsions, pneumothorax, pleuritis, jerky
movements, Horner's syndrome, hypersensitivity
reaction.

STATISTICALANALYSIS

Statistical analysis performed done using Graph
Prism Pad Software Inc. Parametric data(age,
weight, timings) were analyzed using Unpaired t
test. Non parametric data were analyzed using the
Fisher's exact test.

RESULTS

In the present study, 60 patients were divided into
two groups of 30 each, group | receiving 0.375 %
levobupivacaine with dexmedetomidine (1ug/kg
body weight) and group Il receiving 0.25 %
levobupivacaine with dexmedetomidine (1 pg/kg
body weight), {total volume of drug was diluted to
30 ml}.

The two study groups were similar in terms of their
demographic profile (table 1). The minor
differences observed were statistically
insignificant (p value >0.05). The mean onset time
of sensory block in group | was 13.3 + 1.97 mins
whereas it was 17.8 + 2.34 mins in group Il (table
2, figure 1). The difference was statistically
significant (p value <0.05). The mean onset time
of motor block in group | was 16 £ 3.2 mins and in
group Il, itwas 22.8 + 1.92 mins (table 2, figure 2).
On comparison,the difference was statistically
significant (p value <0.05). The difference
between the two study groups in terms of duration
of analgesia (table 2) was not statistically
significant (p value >0.05). The duration of motor
block was significantly lesser in group 11(819
109.6 mins) as compared to group 1(1207+£110
mins) [ table 2 , figure 3]. The requirement of
rescue analgesics between the two groups was
comparable during first 24 hrs (p value >0.05)
[table2]. Group Il patients had significantly better
patient satisfaction score than group | patient (p
value<0.05)[table 3]. The baseline
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both the groups were sedated intraoperatively
and two hours postoperatively but there was no
sign of respiratory depression. None of the
patients in group | and group Il had other
complications like bradycardia and hypotension.

haemodynamic parameters, pulse rate, blood
pressure, SpO, variation during and after block
was seen to be similar in both the study groups
with no statistically significant difference. One
patient in group | had vomiting, two patients in

Table 1: Demographic profile

Parameter

group | (n=30)

group Il (n=30)

p value

age (years)

33+13

0.88

weight (kg)

60+9.78

60.3+6.16

0.894

Male : Female

21:9

19:11

0.7487

Table2: Block characteristics

Table 2: The characteristics of block

P value

Group 1 (n = 30)

Mean + SD

Group 11(n = 30)

Mean = SD

Onset time

block(mins)

of sensory

13.3+£1.97

17.8 £2.34

<0.0001

Onset time

block(mins)

of motor

22.8+1.92

<0.0001

Duration of analgesia

(mins)

851 +139

789 + 108

Duration of motor block

(mins)

1207 + 200

819 + 109.6

<0.0001

Total number of rescue

analgesics

2.210.47
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Figure 1: Onset time of sensory block in study groups
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Figure 3: Mean duration of motor block
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Table 3: Comparison of patient satisfaction score between study groups

group |

group |l P value

3.96

4.83 <0.0001

0.65

0.37

DISCUSSION

In this randomised double-blindstudy,two different
concentrations of levobupivacaine with
dexmedetomidine were compared for ultrasound
guided supraclavicular brachial plexus block. It
was observed that the mean onset time for
sensory and motor blockade was shorter with a
higher concentration of levobupivacaine (0.375%)
with dexmedetomidineas compared to the lower
concentration (0.25%). The duration of analgesia
was however, comparable in both the groups. The
duration of motor block was less with the lower
concentration of levobupivacaine (0.25%), which
might have led to an overall better patient
satisfaction score.

In brachial plexus block, where large doses of
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local anaesthetics are used, reduction in total
dose of local anaesthetic has advantage of
reducing the riskof local anaesthetic toxicity.
Secondly with the lower doses, there is early
return of motor activity and better patient
satisfaction score.

Baskan et al(11)compared the onset time and
quality of posterior approach interscalene brachial
plexus block produced by 0.25% levobupivacaine
and 0.25% bupivacaine and proved the efficacy of
0.25% levobupivacaine in posterior approach
interscalene brachial plexus block. They
observed similar motor and sensory block onset
times and qualities and concluded that both
drugsprovide an equally comfortable anaesthesia
and analgesia for shoulder surgery.
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Cox et al (12) compared bupivacaine and
levobupivacaine in brachial plexus block. They
observed that 0.25% levobupivacaine had slower
onset and shorter duration of action and lower
overall success rate compared to 0.5%
levobupivacaine, although this difference was not
found to be statistically significant. The present
study also shows a slower onset and shorter
duration of action with 0.25% levobupivacaine.
The overall patient satisfaction was, however
found to be better with this concentration and a
statistically significant difference was found.
Role of dexmedetomidine as adjuvant to local
anaesthetics in brachial plexus block has been
validated in several studies.””"

Studies have shown that addition of
dexmedetomidine lowers the concentration of
local anaesthetic for supraclavicular brachial
plexus block.*™The ability of dexmedetomidine to
reduce the requirement of local anaesthetic and
analgesics has been increasingly used in the
perioperative period.

Addition of dexmedetomidine to local anaesthetic
in brachial blocks significantly prolonged the
duration of analgesia and motor blockade.
Dexmedetomidine in clinically effective doses
lacks respiratory depression'"but maintains its
analgesic properties that may make it useful and
safe adjunctin many diverse clinical applications.
An early onset of sensory block with higher
concentration of levobupivacaine was seen in this
study, keeping the dose of dexmedetomidine
constantin both the groups.

Kim et al®*compared 0.375% levobupivacaine with
0.5% levobupivacaine for ultrasound guided
axillary brachial plexus block and showed
equivocal results without clinically significant
difference compared to 0.5% levobupivacaine.
They have demonstrated the average elapsed
time to be ready for surgery was 26 mins,
whereas, in this study the onset of motor block
with 0.375% levobupivacaine was 16 mins. This
shorter onset time of motor block could be
attributed to the addition of dexmedetomidine with
local anaesthetic drug.
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Effect of addition of dexmedetomidine(100 ug) to
levobupivacaine (0.5%) was studied by Esmaoglu
et al”® for axillary brachial plexus block. They
concluded that addition of dexmedetomidine
shortens the onset time of both sensory and motor
block. A similar study by Kaygusuz et al® also
demonstrated a short sensory block onset time
with the addition of dexmedetomidine(1ug/kg).

Patients in both the groups achieved adequate
duration of surgical analgesia during the
perioperative period. Although the duration of
analgesia was longer with 0.375%
levobupivacaine than 0.25% levobupivacaine, the
difference was statistically insignificant.

However, such findings were in contrast to the
study of Hickey et al * who demonstrated that
0.25% concentration of levobupivacaine for
brachial plexus is not sufficient to achieve surgical
anaesthesia because of slow onset and a high
rate ofinadequate block.

The addition of dexmedetomidine with 0.25%
levobupivacaine could have led to the enhanced
analgesic efficacy of supraclavicular brachial
plexus block in this study.

Palsule et al’ conducted a study to evaluate the
effect of dexmedetomidine as an adjuvant to
0.25% bupivacaine in supraclavicular block (SCB)
and concluded that adding dexmedetomidine
(1ug/kg) to bupivacaine (0.25%) during
supraclavicular BPB shortens sensory and motor
block onset time, increases the sensory and motor
block duration, and prolongs the duration of
postoperative analgesia without any significant
side effect.

Biswas et al # evaluated the effect of combining
dexmedetomidine with levobupivacine with
respect to duration of motor and sensory block
and duration of analgesia anddemonstrated that
addition of dexmedetomidine to levobupivacaine
0.5% prolongs the duration of motor and sensory
block and extends the duration of analgesia.
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Nallam et al® conducted a study to evaluate the
effect of adding different doses dexmedetomidine
(50 u g and 100 pg) to 0.5% levobupivacaine and
found a significantly prolonged duration of
analgesia with the higherdose.

Other studies have also demonstrated that the
duration of sensory and motor blockade could be
prolonged with dexmedetomidine as adjuvant to
levobupivacaine in brachial plexus block.?'**

Williams et al** conducted a prospective study to
assess the quality, safety, and execution time of
supraclavicular block of the brachial plexus using
ultrasonic guidance and neurostimulation in
comparison with a supraclavicular technique that
used anatomical landmarks and
neurostimulation. Authors found that ultrasound
guidance allowed statistically and clinically
significant reductions in procedure times and
provided better block quality than a
neurostimulator-guided subclavian perivascular
approach.

Kaygusuz et al have also shown that adding
dexmedetomidine to levobupivacaine in axillary
BPB increases the sensory and motor block
duration and time to first analgesic use, and
decreases total analgesic use with no side effects.
The prolongation of duration of sensory and motor
block with dexmedetomidine as an adjuvant to
bupivacaine in brachial plexus block was also
confirmed by Gandhietal.”

In another study,Haramritpal etal”® evaluated the
effect of addition of dexmedetomidine to varying
concentrations of levobupivacaine (0.5% and
0.25% levobupivacaine) for supra clavicular
brachial plexus block. In this study, they
demonstrated that the addition of
dexmedetomidine to levobupivacaine can
significantly decrease the concentration of
levobupivacaine required for surgical
anaesthesia, shortens the sensory and motor
block onset time, reduces the offset time for motor
block, prolongs the duration of postoperative
analgesia and provides comparable overall
satisfaction scores among patients. Reduction in
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total levobupivacaine dose also increases the
safety margin of the block.

In this study, the duration of motor block was
significantly shorter with 0.25% levobupivacaine
[819 minutes] as compared to 0.375% [1207
minutes]. Reduction in the concentration of
levobupivacaine from 0.375% to 0.25% might
have led to early return of motor function.

The present study also shows a trend towards
better satisfaction score with lower concentration
of levobupivacaine. The inability to use the
affected limb due to prolonged motor block has
been shown to reduce patient satisfaction in other
studies also.(27,28)Moreover, prolonged motor
block hampers the assessment of neurological
function after surgical procedures which is not
desired by the surgeons.

Dexmedetomidine may lead to side effects such
as hypotension and bradycardia with increased
dosage along with its effects such as sedation and
anxiolysis. In this study, two patients from both the
study group remained sedated for two hours
postoperatively but arousable without any sign of
respiratory depression.

Ultrasound guided technique could have led to
better precision and hence we could not find
procedure related complications like
pneumothorax, Horner's syndrome, vascular
punture etc.

One patient in group | had one episode of
vomiting. Nausea and vomiting were not seen in
group Il patients.

There are some limitations to our study. First, it
was a monocentric study and small sample size
was chosen. Larger randomized controlled trials
may be required to validate the findings of our
study. Second, follow up period in our study was
too short ( 24 hrs ).Long term follow up may be
needed to look for neurological complications.
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CONCLUSION

To conclude, the present study suggests that
levobupivacaine in concentrations of 0.375% and
0.25% with dexmedetomidine can be effective in
producing sensory & motor blockade when
administered for supraclavicular brachial plexus
block under ultrasound guidance. Although, the
onset time of sensory and motor blockade is
significantly reduced using a higher concentration
of levobupivacaine i.e. 0.375%, there is early
return of motor functions and subsequently better
patient satisfaction and better assessment of
post-surgical recovery of functions with 0.25%
levobupivacaine.
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USE OF KETAMINE HYDROCHLORIDE NEBULISATION FOR

ATTENUATION OF POST-OPERATIVE SORE THROAT
Bhavna c patel’',Jayshree Thakkar’,Gaurav Malviya’,Janak Bhalani’, Twinkle Patel’, Bipin Patel’

ABSTRACT

Background and Aims: Post-operative sore throat
following general anaesthesia with endotracheal
intubation occurs in more than 60% of patients.
Many pharmacological and non-pharmacological
modalities are used to attenuate it. According to
our previous study Ketamine hydrochloride
gargles are very effective to relieve radiotherapy
induced throat pain. So, we aimed to study the
effect of nebulized Ketamine to attenuate post-
operative sore throat.

METHOD:

We conducted a prospective randomized trial.
After written and informed consent, 60 patients
belonging to ASA physical status | or Il, in the age
group of 18 to 60 years of either sexundergoing
surgery under general anaesthesia with
endotracheal intubation were enrolled. Patients
were randomizedinto 2 groups. Study group
received Ketamine hydrochloride 50 mg with 5 ml
sterile water nebulisation for 5 minutes and control
group without nebulisation. General anaesthesia
was induced 5 minutes after completion of

nebulisation. Fluid management, anaesthesia
and analgesia protocols weresame in both
groups. Hemodynamic monitoring was done pre
nebulisation, postnebulisation, preinduction,
postinduction and before incision. Incidence and
severity ofsore throat, cough and hoarseness of
voice were assessed at 0,2,4,6,12 and 24 hours
post-operatively and graded on a four point scale.

RESULTS:

Overall incidence of Post-operative sore throat
was60% (36 patients), 86.66% (26 patients)
patients in control group and 33.33% (10 patients)
in study group(p<0.0001). Use of Ketamine
nebulisation attenuates post-operative sore throat
at 2 and 4 hour postoperatively(p<0.0001).
Moderate sore throat occurred in 18 patients
(60%) in controlgroup and none in study group.

CONCLUSION:

Nebulisation with Ketamine, 10min prior
toinduction and intubation, significantly
attenuates the incidence and severity of post-
operative sore throat, inearlypost-operative
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period, without any adverse effects.

KEY WORDS: Ketamine,post-operative sore
throat, Nebulisation

INTRODUCTION

Post-operative sore throat (POST) is one of the
most undesirable subjective complaints following
general anaesthesia with endotracheal
intubation. According to study done by Mc Hardy
FE and Chung F, it has an incidence of 21-65%". It
has been postulated that the POST is due to
inflammation of tracheal mucosa following
endotracheal intubation’. Many unavoidable
factors are responsible for that. To overcome
those, many studies have been done using
various pharmacological and non-
pharmacological methods but with variable
success”". Ketamine hydrochloride(HCL) is
shown to be promising agentto reduce POST*'™
. We also studied Ketamine mouthwash and
found it very effective for relief of throat pain and
pain of radiation induced mucositis®.This study
was undertaken with the need to evolve a suitable
agent and method to bring down the incidence of
sore throat following tracheal intubation. Primary
aim of our study was to compare the incidence of
POST in the group of patients with and without
Ketamine nebulisation. Secondary objectives
included comparison of the incidence of post-
operative hoarseness of voice and post-operative
cough, to evaluate the effect of nebulisation on the
hemodynamic parameters and oxygen saturation
and to study any untoward effect due to systemic
absorption of the drug.

MATERIALS AND METHODS

This randomized study was conducted on 60
surgical patients after approval from hospital
ethical committee. Verbal and written consent was
taken. All patients belonged to age group from 18
to 60, ASA risk status | or Il, and Mallampatti
airway assessment score 1 or 2. All patients were
undergoing elective surgeries under general
anaesthesia, where endotracheal intubation was
to be performed and preferably with comparable
duration of surgeries. Patients with unpredicted
difficult airway, who needed more than 2 attempts
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at intubation and those with reactive airways,
were excluded from the study.

Study was performed in two groups without
disparity, control group and study group. Detailed
pre-operative anaesthetic check-up was done
before surgery. Patients were pre medicated with
tab lorazepam 1mg orally in the night, the day
before surgery.

Inside the OT room, after securing | V line with
wide bore cannula, monitors for heart rate (ECG
monitor), blood pressure (NIBP monitor) and
Spo2% (pulseoxymeter) were attached to the
patients and noted the same before nebulisation.
Patients selected for study group were nebulised
for about 5min with Ketamine HCL 50 mg in 5 ml
sterile water using Omron compressor AIR pro
(An atomic jet nebulizer). Dose was decided on
the basis of results and safety of drug from
existing literatures9, 22, 24. All hemodynamic
parameters were noted after nebulisation and
before induction, plus after induction and before
incision.

Induction was done after 5min. IV premedication
in the form of Inj.Glycopyrolate5-10 mcg/kg,
Inj.Ondansetron 4mg and Inj. Fentanyl citrate 1-2
mcg/kg was given. Pre-oxygenation was done
with 100% oxygen. Monitor for capnography was
attached to the close anaesthesia circuit.
Induction was performed with Inj.Propofol 1.5-2.5
mg/kg and Inj.Vecuronium bromide 0.1 mg/kg IV.
IPPV was done with mask ventilation for 3 min.
Intubation was done following a gentle and quick
laryngoscopy (completed within 30sec)with low
pressure high volume cuffed PVC Endotracheal
tube (ETT). In male 8 mm and female 7mm,
internal diameter ETT was used. ETT cuff was
filled with minimal volume of room air required to
prevent palpable leak. Tube position was
confirmed with capnography and bilateral chest
auscultation. Patients who required more than two
attempts were excluded from the study.
Anaesthesia was maintained with
O2+N20+Isoflurane and muscle relaxant
Inj.Vecuronium bromide 0.02 mg/kg at every 30
min as increment dose. At the end of surgery,
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before about 5-10 min, Ventilation with 100% O2
was done. Reversal with Inj.Glycopyrolate 10
mcg/kg and Inj. Neostigmine 0.05-0.07 mg/kg | V.
Tracheal Extubation was performed with gentle or
pharyngeal suctioning under direct laryngoscopic
vision.

Tramadol hydrochloride 100mg suppository was
inserted for post-operative analgesia before
reversal. Rescue therapy for pain was planned in
the form of inj.Paracetamol 20mg/kglV infusion.
Post-operative sore throat, cough and
hoarseness monitoring and grading were
performed in the ICU by resident doctors, who
were unaware of the pre-operative nebulisation.
The response was noted at 0, 2, 4,6,12 and 24
hours in the questionnaire based on four point
scales as described below

Grade Severity Post - operative sore throat /
throat pain
No sore throat at any time since operation
Minimal -patient answered in the affirmative
when asked about it

Moderate -Patient complained of sore throat
on his/her own

Severe -patientis in obvious distress

Post-operative Cough

¢ Nocough atany time since the operation
e Minimal

e Moderate

e Severe

Post-operative Hoarseness of voice
No complain of hoarseness at any time since
the operation
Minimal-Minimal change in the quality of voice
Moderate- Patient complains of change
Severe-gross change of voice perceived by the
observer

Rescue therapy for POST in patient with grade 3:
With use of dispersible Aspirin 75 mg gargle®, to
be repeated as many number of times as needed.
The number of times rescue therapy had been
initiated for POST and pain were noted. Data were
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analysed using Graph Pad Quick Calc: t-test
calculator and Comparison of proportions
calculator (MEDCALC software). P values< 0.05
were considered statistically significant.

RESULTS

Demographic data were almost similar in both the
groups (Table 1). Majority of patients had
Mallampatti scoring of 1 and ASA grade | and
distribution was almost similar in both groups.
Duration of surgery was ranging between 1 %
hour to 2 2 hours.Both groups were comparable
with respect to attempts of intubation. Most of
patients were intubated smoothly in 1* attempt. 6
patients in study group and 5 patients in control
group required assistance.Volume of air required
for endotracheal cuff inflation was comparable in
both groups ranging from 5 to 7 ml. Air volume
injected inthe ETT cuff was decided, as to prevent
palpable leak.

Statistically significant increase in heart rate(HR)
and mean arterial pressure(MAP) was seen in
study groups when pre nebulisation readings
were compared with those of post
nebulisation.(P=0.02 and 0.0221). But as we took
care for attenuation of pressure response at
intubation by inj. Fentanyl citrate and inj. Propofol,
change in hemodynamic were non-significant
after induction and then throughout the surgery.
(P= 0.7814 and 0.1416)(Table 2) We monitored
spo2 from beginning of nebulisation to the end of
surgery. There was not any time fall in Spo2%. No
any other untoward events like ECG changes (ST-
T changes or any type of arrhythmias),
laryngospasm, convulsion, or involuntary
movements were noted after Ketamine
nebulisation. Very negligible delirium was noted in
one patient after nebulisation but it was subsided
when patient came out of anaesthesia at the end
of surgery (Table 3).

The incidence of sore throat was assessed and
noted atO0, 2,4, 6, 12 and 24 hours. In such a small
samples it could be erroneous to demonstrate
statistical significance. So we compared the
values by combining the incidence of nil with mild
sore throat and compared moderate sore throat

2586 Volume 84; No. 1,2 (June-Dec.) 2017




separately. None of our patient from any group
had severe sore throat as we conducted the study
on patient, where no nasogastric tube insertion
were required and intubation was done by senior
resident.(mostly in 1* attempt and in few patient at
2" attempt)

There was statistically significant reduction in the
incidence of sore throat in study group after
extubation as compared to control group
(p<0.0001). After 12 hour, study group had no
sore throat at all, but few patients in control group
had mild symptoms (Table 4).

Same way, there was significantly low incidence
of hoarseness of voice (P<0.0001) (Table 5) and

cough (P<0.0001) (Table 6) in study group for 6
hours after extubation as compared to control
group. After 6 hours, with permission of sips of
water cough and hoarseness were relieved in all
the patients.

Surgical pain relief was satisfactory in all the
patients with Tramadol suppository. No any post-
operative untoward effect of ketamine (e.g.
headache, giddiness, residual sedation) was
noted.

DISCUSSION
Sore throat is a common post-operative

Table 1: Demographic Data

Control group

Study group

Age (Years) 54.6+/-7.9

53.8+/-6.2

Sex F/IM 29/1

29/1

49.6+/- 15.4

Weight (Kg)

50.8+/-14.2

Shows comparison of demographic data
Table 2: Comparison of hemodynamic changes

Pre nebulisation Post nebulisation Pre induction Post induction Before incision

Heart rate [Mean +/- SD]

84.11+/-9.18

84.08+/-9.19

84.73+/-11.63

81.10+/-6.69

77.86+/-6.86

84.16+/-10.47

90.40+/-9.84

91.53+/-10.50

82.57+/-8.82

78.40+/-7.83

Mean Arterial Pressure [Mean +/- SD]

Control

94.20+/-8.88

95+/-9.

97+/-8.86

91.23+/-8.09

88.23+/-4.99

Study

95+/-9.6

100.23+/-7.49

100.20+/-6.20

90.57+/-5.82

86.33+/-4.89

P VALUE

Pre nebulisation
study

Vs

Post nebulisation

study

Post induction
Study

Vs

Post induction

Control

Before incision
study

Vs

Before incision

control

Pre nebulisation
study

Vs

Post induction
Study

0.02

0.4710

0.7814

0.5248

0.0221

0.7155

0.1416

0.0348
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Shows comparison of hemodynamic values at different intervals

2587

Volume 84; No. 1,2 (June-Dec.) 2017




Table: 3 Incidence of untoward effects

Number of patients

Control group

Study group

T Changes)

ECG changes (arrhythmias, ST-

0

0

Delirium

Laryngospasm

Convulsion

Involuntary movement

Nystagmus

Cynosis

Post-operative

headache/giddiness

Shows incidence of untoward effects of systemically absorbed ketamine, after
nebulisation and in immediate post-operative period

Table 4: Comparison of incidence & severity of post-operative sore throat

Time | Severity

[Grade]

Control group

Study group

Number

of patients

Percentage

Number of

patients

Percentage

P Value

4
8
18
0

13.33
26.66
60

0

20
10
0
0

66.66
33.33
0
0

<0.0001

6
8

20

22

W N = O WO N =~ O W N ~ O

<0.0001

Asian Archives of Anaesthesiology And Resuscitation

Volume 84; No. 1,2 (June-Dec.) 2017




<0.0001

W N =~ O W N =~ O W N »~ O

0
0
0

Shows comparison of incidence and severity of sore throat at different intervals
Table 5: Comparison of incidence & severity of post-operative Hoarseness

Time At

Severity
[Grade]

Control group

Study group

Number of

patients

Percentage

Number of

patients

Percentage

P Value

12

40

26

86.66

0.0002

18

13.33

0

0

14

<0.0001

16

0

0

14

<0.0001

16

0

0

30

N = o wl N Al o w N 2| o w N A o
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W N = O W N = O W

Shows comparison of incidence and severity of hoarseness of voice at different intervals
Table 6: Comparison of incidence& severity of post-operative Cough

Severity
[Grade]

Control group

Study group

Number of

patients

Percentage

Number of

patients

Percentage

P Value

4

13.33

w
o

100

<0.0001

20

66.66

6

20.00

0

0

10

33.33

o

<0.0001

18

26.66

2

06.66

0

0

18

26.66

o

<0.0001

12

40.00

0

0

30

o

0

0

0

o

O OI0O|W OO0 |WO|I0|0OWO|I00wo|o|o

w
o

o

o

WIN|=2|OWIN[=O|WIN|=|OWIN=O|WN|I=OWNI=O

0

0

Shows comparison of incidence and severity of cough at different intervals

Asian Archives of Anaesthesiology And Resuscitation

2590

Volume 84; No. 1,2 (June-Dec.) 2017




complication occurring most often following
tracheal intubation for surgical procedures, which
results in pathological changes, trauma and nerve
damage'. Careful insertion technique and size of
endotracheal tube is paramount importance in the
prevention of airway trauma and POST?. So, in our
study, intubation and extubation was performed
by senior resident and done smoothly in first
attempt with some assistance in few patients.
Though, Jackson et al considered the experience
of person performing intubation as significant for
POST®, Monroe et al and Endomwonyi et al found
no correlation between POST and skill of
anesthesiologist’.

Many pharmacological non-pharmacological
measures to attenuate POST are studied and
found effective. Losar et al® found reduction of
POST with new endotracheal tube with narrow
cuff by reducing the area of cuff in contact with
tracheal mucosa’. Betamethasone gel®, gargling
with sodium azulence sulfonate’,
dexamethasone®, magnesium nebulization®",
benzydamine hydrochloride', magnesium
lozenge®, budesonide inhalation™, gabapentin®,
etc are different pharmacological modalities
studied and used for attenuation of POST.

Ketamine, NMDA receptor antagonist is studied
many times and has been shown to be promising
agent to reduce POST® ™, It is involved in anti-
nociceptive and anti-inflammatory cascade'™ ™. It
diminishes the expression of inducible nitric oxide
synthetase®, serum C - reactive proteinand
interleukin 6 and 10*. Pharmacological studies
have shown that the low dose Ketamine has anti
hyperalgesic and anti allodynic effect.

Many studies also recommend gargles as the
method of distribution of drug™™. We studied
Ketamine mouthwash for the relief of post
radiation throat pain® and found it very effective.
In this study we decided to use nebulisation for
ensured and effective distribution of drug all over
the pharynx and up to the carina. Nebulisation
prevents the user variability associated with
gargling and confounded the issue of taste of the
medications’.
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We used Omron compressor AIR pro, an atomic
jet nebulizer for the study. Vinita and Sukanya
used wall mounted oxygen driven neblization®.
Deposition of aerosols in the mouth and upper
airway probably reduces incidence and severity of
POST due to topical effect of Ketamine which
attenuates local inflammation™.

We assessed the effect of Ketamine nebulisation
and compared with control group where we didn't
use any nebulisation. Comparison with other drug
or normal saline may hamper our intention to
prove the incidence of POST is there or not in
routine practice, just with use of lubrication of cuff.

In our study, there was significant decrease in the
incidence of POST seen at 0, 2, and 4 hrs which is
in agreement with previous studies” *"°. There
was noincidence of POST at 6, 12 and 24 hours in
ketamine nebulisation group. This could be due to
persistent local effect of Ketamine at that time.
Even there were only mild symptoms in control
group after 6hrs. Possible explanation is no
nasogastric tube, short duration surgery and
smooth intubation and gentle extubation.

There was significant decrease in the incidence of
post-operative hoarseness with Ketamine
nebulisation. In fact, in control group also,
symptoms subsided completely after permission
of sips of water orally. As we selected the patients
undergoing surface surgery and didn't put
nasogastric tube, didn't find very high incidence of
hoarseness of voice in any group. However, In a
study, Gojendra et al found that significant
reduction in hoarseness occurred only after 24hrs
though there was reduction of incidence at 0, 2, 4
hrs following ketamine gargles. Author has not
given any reasoning for this observations™. Sunil
Rajan and George Jacobe have found very
significant decrease in incidence in Ketamine
nebulisation group for 24hrs. They also compared
magnesium sulphate nebulisation with Ketamine
nebulisation and found the later a better agent for
attenuation of POST".

Our observation didn't found a single incidence of
post-operative cough in Ketamine group and
found significant difference in control group,
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although it was mild in all patients. Possible
explanation is same, no nasogastric tube, short
duration surgery and smooth intubation. Position
of the tube was optimal- cuff below the level of
vocal cords and above the carina. Measures were
taken to preventlaryngospasm or bronchospasm,
for e.g. gentle suctioning and smooth extubation
without bucking.

In our study, there was significant increase in HR
and MAP following Ketamine nebulisation, as
other previous studies” * *. That rise in HR and
MAP subsided as we induce patient with proper
measures taken to attenuate the pressure
response to laryngoscopy and intubation. After
the intubation and before incision all the patients
in both the groups were hemodynamically stable
without any significant difference in HR and MAP
and were so, throughout the surgery and post-
operatively.

Limitations of our study were that the sample size
was small as we rigorously excluded the patient
whose safety may be compromised in the unlikely
events of systemic absorption of the nebulised
drug. One more limitation was not measuring the
serum Ketamine and Nor-ketatamine levels to
rule out the systemic effect. However study done
by Chan et al showed lower serum levels of
Ketamine and Nor-ketamine, which were not
significant to produce any systemic effects". Plus
we did not use formal sedation scale as; at the
beginning of the study we did not found residual
sedation in any patient.

Conclusion: Pre-operative Ketamine nebulization
is very effective for attenuation of incidence and
severity of POST, hoarseness of voice and cough
during early post-operative period in patients
receiving GA with tracheal intubation, with
reversible hemodynamic changes and without
any significant side effects.
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USE OF TRANEXAMIC ACID TO REDUCE INTRAOPERATIVE
BLEEDING IN CRANIOTOMY FOR MENINGIOMA PATIENTS

AhsanKhaliq Siddiqui',Rajesh Raman’, Zia Arshad’,Hemlata *, Satish Varma’,Ahmad Suhaeb Hashmi’

ABSTRACT
BACKGROUND:

Intraoperative blood loss is always a concern
to anaesthesiologist. Blood loss in
neurosurgery may cause major complication
require blood transfusion.The purpose of this
study was to assess the effect of tranexamic
acid (TXA) on intraoperative and
postoperative blood loss and other benefit of
tranexamic acid on output of meningioma
surgery.

MATERIAL AND METHOD:

This study is a prospective, randomized and
double-blinded study conducted in
department of Neurosurgery, King George
Medical University, and Lucknow, India from
January 2017 to January 2018. A total of 100
patients aged 15-75 years, with American
Society of Anaesthesiologists physical Status
1 and 2 scheduled to undergo elective
craniotomy for meningioma excision were
enrolled. Patients were divided into two
groups. Each group received either 2 gram of

tranexamic acid in 50 ml normal saline or 50
ml normal saline with placebo just after
induction of anaesthesia. We observed intra
and postoperative blood loss, blood
transfusion and duration of surgery,
postoperative complications like nausea,
vomiting, thromboembolic complications and
postoperative stay in hospital.

Results: The intraoperative blood loss was
significantly decreased. Need for blood
transfusion also decreased in tranexamic
group. This decreased blood loss caused
decreased postoperative complications and
stay in hospital.

CONCLUSION:

There is a significant reduction in the total
amount of blood loss in TXAgroup causing
reduction in intraoperative transfusion
requirement and less postoperative
complications and stay in hospital.

KEYWORDS:

Intraoperative blood loss; neurosurgery;
meningioma; tranexamic acid (TXA)
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INTRODUCTION-

Meningiomas are usually benigntumors arising
from the meninges of the brain and spinal cord.
They represent about one-third of all primary brain
tumors. With the help of modern surgical
equipment and skin holding clip, blood loss in
meningiomasis not a major issue. But
sometimes blood loss is causing complication
in neurosurgery that requires transfusion of
multiple units of blood.'Tranexamic acid is
used to treat or prevent excessive blood loss
from trauma, surgery, and in various medical
conditions including hemophilia and heavy
menstrual bleeding. In other words
Tranexamic acid is an antifibrinolytic. It works
by preventing blood clots from breaking down
too quickly.This helps to reduce excessive
bleeding during various surgeries and dental
extractions in haemophiliacs .* *Tranexamic
acid can be used as local or as general
fibrinolytic. As local fibrinolytic, tranexamic
Acid canbe usedin prophylaxis and treatment
in patients at high risk of per and post-
operative haemorrhage following
prostatectomy, conisation of the cervix,
surgical procedures. For general fibrinolysis,
tranexamic acid is used in haemorrhagic
complications in association with thrombolytic
therapy or haemorrhage associated with
disseminated intravascular coagulation with
predominant activation of the fibrinolytic
system. Recently its indication has been
extended to decrease blood loss in various
type of surgeries with expected more blood
lose i.e. spinal surgeries, gynaecological
surgeries, oncosurgeries, orthopedic
surgeries speciallyarthoplasty, cardiac
surgery. Recently the use of tranexamic acid
has been extended to Neurosurgery.
Meningiomas usually grow inward, causing
pressure on the brain or spinal cord. They can
also grow outward,towards the skull, causing
it to thicken. Most meningiomas are
noncancerous, slow-growing tumors. Some
contain sacs of fluid (cysts), mineral deposits
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(calcifications), or tightly packed bunches of
blood vessels. These blood vessels may
bleed some time profusely.

Tranexamic acid is frequently used following
major trauma.*Tranexamic acid comes in oral
and intravenous forms. It should be given very
slowly intravenously. Injections should not be
administered by the intramuscular route. To
achieve local fibrinolysis, the recommended
standard dose is 5-10ml (500-1000mg) by
slow intravenous injection (1 ml/min), three
times daily. Following an initial intravenous
injection, subsequent treatment may proceed
by intravenous infusion.In spinal surgeries
like scoliosis surgery, Tranexamic Acid could
be used up to 4-5 gram. In such spinal
surgeries, after giving 500-1000 mg
bolos,further dose may be administered at a
rate of 10-20 mg/kg body wt/hour throughout
the surgery.

The efficacy and safety of Tranexamic acid in
children undergoing surgery have not been
fully established. In elderly patients there is no
need to reduce dosage unless there is
evidence of renal failure. Due to the risk of
cerebral oedema and convulsions, intrathecal
or intraventricular injection and intracerebral
application are contra-indicated. In patients
with a history of convulsion, tranexamic acid
should not be administered. In case of
haematuria of renal origin, there is a risk of
mechanical anuria due to formation of a
ureteral clot.

MATERIALAND METHODS -

This study is a prospective, randomized and
double-blinded study conducted in
department of Neurosurgery, King George
Medical University, Lucknow,UP, India from
January 2017 to January 2018 after obtaining
the ethics committeeapproval from King
George Medical University Ethics
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Committee.After obtaining written inform
consent, we took 100 patients in age group
from 15-75 years, belonging to American
Society of Anaesthetist 1 and 2 physical
status of either sex, admitted for elective
intracranial meningioma excision surgery.
Patients with hepatic and renal disorders, with
bleeding diathesis/abnormal coagulation
parameters (abnormal prothrombin time [PT],
platelet counts), patient on aspirin or any
other anticoagulants and patients undergoing
intracranial vascular surgeries and patients
with haemoglobin less than 10 gram% were
excluded from the study. Demographic data
such as sex, age and weight were noted.
Patients were randomly divided into two
groups by computer generated list with 50
patients in each group. A 20 gauge cannula
was placed in a dorsal vein of the non-
dominant hand in pre surgical room. All the
patients were premedicated with intravenous
midazolam 0.10 mg/kg body weight. Fifteen
minutes after premedication the patients were
taken to the operating room. In the operating
room all standard monitors including blood
pressure (BP), oxygen saturation (SpO2),
and ECG (HR and rhythm) were applied.
Anaesthesia was induced with fentanyl 2 mg/
kg, propofol 2-2.5 mg/ kg body weight and
rocuronium was used for relaxation.
Endotracheal tube was inserted after loss of
consciousness and the lungs were ventilated
to maintain the end-tidal carbon dioxide
partial pressure between 30-35 mmHg.
Anaesthesia was maintained in both groups
with sevoflurane in Oxygen and Air. It is our
standard protocol to insert a CVP line in right
internal Jugular vein with help of ultrasound
and Arterial line in non-dominant hand were
inserted after induction of anaesthesia and
intubation.

Identical 50 ml syringes containing either 2
gram of Tranexamic Acid in 50 ml Normal
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Saline (NS 0.9%) or 50 ml NS only were
prepared according to study designed.
Syringes were prepared and concealed by an
anaesthesia resident notinvolved in any other
part of the study. Another anaesthesiologist
blind to both groups and drug syringes
allocation was responsible for application of
the concealed syringes and recording all
data. All 100 patients were randomly divided
into two groups by computer generated list
with 50 patients in each group. Group T
(Tranexamic group) received 2 gram of
Tranexamic Acid in 50 ml 0.9% normal saline
and Group C(Control group) received only
0.9% Normal Saline 50 ml. The anaesthetic
technique was standardized for all patients.
Throughout the Surgery in all patients' blood
pressure was maintained within 20 % of their
baseline value in all patients. Blood loss was
assessed by collection of blood in suction and
weighting the surgical sponges used in
surgery. Post-operative blood loss was
assessed by seeing the blood accumulated in
drain in first 24 hours postoperatively.We
assessed the total intraoperative and post-
operative blood loss, post-operative nausea
and vomiting and postoperative stay in
hospital.

STATISTICALANALYSIS-

Patients' demographic, clinical and laboratory
parameters were recorded. The number of
patients and their demography, clinical
parameters included for this study were
expressed as the mean - + standard deviation
and analysed by one way analysis of variance
(ANOVA) test. Student's t-test was used for
comparison of normally distributed data,
while Mann-Whitney U-test was used for data
which did not achieve normality.

Data were tested for normal distribution using
the Kolmogorow-Smirow test. All statistical
analysis was carried out at 5% level of
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significance and the p value of <0.05 was
considered significant and if p value was >
0.05, it will beconsidered that there were no
statistically significant differences between
the two groups. Statistical analysis was
carried out using SPSS statistical software
version 16.

RESULT

Fifty patients in each group completed the
study. There were no significant difference
between both groups with respect to the
demographic data and position of patients
during surgery as shown in table 1.Table 2 is
showing comparison between duration of
surgery, total blood loss, post-operative stay
in hospital, and number of patients required
blood transfusion.

The total blood loss in the group T
(TranexamicAcid group) was 469-+ 117.75 ml
which is much less than the blood loss in

Control group (Group C) where the blood loss
was 672-+184.37 ml. Duration of surgery was
also significantly decreased in group T with
comparison to group C. In group T, duration of
operation was 4.10-+0.72 hours whereas
4.66-+0.78 hours. The post operation stay in
hospital was also less in group T when
compare it to group C, 6.44-+1.65 days in
group-T and 8.48 days in group-C, which is
also significant. Total number of patients
required blood transfusion whether intra-
operative or postoperative in group T was also
significantly less than Control group.

In table-3 we compare postoperative
complications in terms of postoperative blood
loss in drain, number of patients developed
Nausea and Vomiting, Seizer activity,
thromboembolic complications and post-
operative mortality within 48 hours of
operation. We found that there is no
significant deference in both group.

Table 1 - Patient characteristics in each group. Age and weight data are expressed in MeanSD

Group T Group C p value

Age (Yr.)

50.1+14.62 49.44+14.36 0.820 (p>0.05)

Weight (KG) 68.7+16.98 68.54+ 16.22 0.961 (p>0.05)

Male /Female 28/22 32/18 p>0.05

ASA status (I&IT) [40/10 40/10 p>0.05

Position during 38/12 41/9
Surgery

(Supine/ prone)

ASA- American Society of Anaesthesiologists, SD — Standard deviation
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Table 2 — Comparison between duration of surgery, total blood loss, post-operative stay in
hospital, and number of patients who required blood transfusion (data are in Mean+SD)

Group T Group C p value

Total blood loss (ml) 469 + 117.75 672+184.37 P <.001

Duration of Surgery 410+ 0.72 4.66+0.78
(hours)

Post op. stay in 6.44+1.65 8.84+2.26
hospital (Days)

No. of patients 12

required transfusion
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Table 3 - Post operative complication and mortality in 48 hours.

Group T

Group C

Post-operative blood loss

not significant

not significant

Patients develop Nausea/ 12
vomiting post - operative

14

Seizure activity

Thromboembolic
Complications

Post-operative mortality
within 7 days

DISCUSSION -

We anaesthetists are always trying to
decrease intraoperative blood loss by using
various techniques like decreasing the mean
blood pressure, controlling the depth of
anesthesia and using adequate relaxation.
We know that the transfusion of homologous
blood and blood products are exposing the
patients to risks of infectious disease
transmission, transfusion reaction, and
immunosuppression.®® Furthermore,
replacement of massive intraoperative
bleeding with crystalloids and packed
erythrocytes during the surgery can dilute the
coagulation factors and further increase
surgical bleeding.’

Several scientific studies to reduce blood
loss and transfusion requirements have
been done.*” However, none of these
scientific research and strategies are free of
complications. Hemodilution and controlled
hypotension may compromise tissue oxygen
delivery during rapid blood loss.™

Here, the purpose of our study was to assess
the effectiveness of tranexamic acid,an
antifibrinolytic drug,on intraoperative and
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post-operative blood lossand blood
transfusion in patients undergoing
craniotomy for meningioma (tumor) excision.
We observed that the intravenous
administration of tranexamic acid caused
significant decrease in intraoperative and
postoperative blood loss. This decreased
blood loss is responsible for less
intraoperative and postoperative blood
transfusion, decrease duration of surgery
andpost operarive complications like
postoperative nausea and vomiting and less
postoperative stay in hospital.We know that
tranexamic acid (Trans 4 amino methyl
cyclohexane carboxylic acid), an
antifibrinolytic drug, inhibits the conversion of
inactive plasminogen to the active proteolytic
enzyme plasmin by competitively blocking of
high affinity lysine binding site of
plasminogen.” This prevents plasmin from
binding to fibrinogen and fibrin structures
after clot formation and decrease oozing and
blood loss from operative site.

Previous studies are showing that
tranexamic acid is found to decrease blood
loss significantly in major orthopaedic
surgeries. Four relevant prospective,
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randomised studies have shown a reduction
of about 50% in both the postoperative blood
loss and the need for blood transfusion on
the first postoperative day in patients who
received prophylactic tranexamic acid when
operated on for a total knee replacement.™

In Spinal surgeries, studies have shown a
significant reduction in intraoperative
bleeding. The requirement for blood
transfusion when they used tranexamic acid,
aminocaproic acid, aprotinin, and
recombinant activated factor VII just
preoperative or intraoperatively, tranexamic
acid was showing better results.””In spine
surgery, e.g. scoliosis correction with
posterior spinal fusion using instrumentation,
to prevent excessive blood loss tranexamic
acid was found very effective."

The safety and efficacy of the antifibrinolytic,
tranexamic acid in elective neurosurgical
procedures is not well known. Complex skull
base neurosurgery has the potential for
increased intraoperative blood loss and
coagulation near eloquent cranial structures
should be minimized.Mebel D et al.
Published a study in 1999 on complex skull
base neurosurgery and use of tranexamic
acid. The primary objective was to determine
the relationship between the use of
tranexamic acid and transfusion at our
institution. Their results demonstrate that
tranexamic acid use is associated with
reduced transfusion rates in their study
population, with no apparent increase in
seizure or thrombotic complications. The
author emphasized the need for further
randomized clinical trials to evaluate the
efficacy and safety of tranexamic acid on
perioperative blood loss during complex skull
base neurosurgery.”

The clinical randomization of an

Asian Archives of Anaesthesiology And Resuscitation

antifibrinolytic in significant haemorrhage
(CRASH-2) trial in potential head injury
patients, published in 2010, assessed the
effect of early administration of tranexamic
acid to adult patients with trauma with or
without risk of significant haemorrhage within
8 hours of injury. This trial showed significant
reduction of all-cause mortality with no
increase in vascular occlusive events.”

To quantify the effect of TXA on intracranial
haemorrhage, the CRASH-2 Intracranial
Bleeding Study evaluated 270 adult patients
with TBI (traumatic brain injury) out of 20,211
trauma patients recruited in the CRASH-2
trial. > There was a reduction in intracranial
haemorrhage growth, ischemic lesions and
mortality in TXA allocated patients, but these
results were statistically insignificant
showing neither moderate benefits nor
harmful effects of TXA in traumatic brain
injuries (TBI) patients. Results of ongoing
CRASH-3 will reliably determine the
effectiveness of early administration of TXA
in TBI patients.”In surgical corrections of
craniosynostosis in children it reduces the
need for blood transfusions. In another study,
the aim of the study is to estimate clinical
effectiveness of fibrinolysis
inhibitor,Tranexamic Acid in neurosurgical
patients with intracranial tumors. To
studyhemostasis: APPT, PT index, TT,
fibrinogen, ATIIl activity, factor Xll-derived
fibrinolysis, spontaneous euglobulinlysis. In
this study, the use of Tranexamic Acid
caused significant decrease of fibrinolytic
activity and bleeding reduction from the
wound. The duration of surgical haemostasis
in the tranexamic acid group is significantly
lower than in the control group. Drainage
blood loss was lower in the main group than
in the control group. Thus Tranexamic acid
decreases the risk of intraoperative blood
loss in the patients with brain tumors.
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In another study, NovikovVIu and Kondrat'ev
AN estimated the clinical effectiveness of
Tranexamic Acid in neurosurgical patients
with intracranial tumors. Tranexamic Acid
injection during diffuse bleeding from small
vessels led to quick and visible bleeding
reduction. Thus Tranexamic Acid decreases
the risk of intraoperative blood loss in the
patients with brain tumors.”

In terms of intravenous thromboembolic
complications during and after the TKA
operation, a short-term use of TXA can
significantly decrease blood loss and blood
transfusion with no increasing risk for venous
thrombosis.*Theauthor investigated the
effect of treatment with TXA, on blood loss,
blood transfusion requirements and blood
coagulation. Coagulation profile was
examined (bleeding time, platelet count,
prothrombin time (PT), activated partial
thromboplastin time (aPTT), plasminogen,
beta-thromboglobulin and fibrinogen).
Fibrinolysis was evaluated by measurement
of concentrations of D-dimer and fibrinogen
degradation products (FDP). Total blood loss
in the TXA group was significantly less during
surgery. Postoperative packed cell volume
values were higher in the TXA group despite
fewer blood transfusions. Postoperative
concentrations of plasminogen were
decreased significantly in the tranexamic
acid group (P < 0.001). Platelet count, PT,
aPTT, bleeding time, beta-thromboglobulin,
fibrinogen and FDP concentrations did not
differ between groups, but D-dimer
concentrations were increased in the control
group. Thromboembolic complications were
similar in both groups.”

When the safety and efficacy of tranexamic
acid (TXA) in total knee arthroplasty (TKA)
and total hip arthroplasty (THA) was
evaluated in a meta-analysis for total blood
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loss, the incidence rate of deep vein
thrombosis (DVT) and pulmonary embolisms
(PE) was not significant and the number of
patients requiring at least 1 unit of red blood
cell following surgery was also significantly
less. It suggests that the use of TXAreduced
the risk of blood loss and the need for
allogeneic blood transfusion significantly,
without apparentincreased risk of DVT or PE
complications.” In a systematic review and
meta-analysis study of randomised
controlled trials evaluating the effect of
tranexamic acid (TXA) upon blood loss and
transfusion in primary total knee
replacement, Subgroup analysis of high-
dose (> 4 g) TXA showed a plausible
consistent reduction in blood transfusion
requirements. The current evidence from
trials does not support an increased risk of
deep-vein thrombosis or pulmonary
embolism due to TXA administration.”
Keeping in mind this meta-analysis in our
study we have chosen 2 gram of TXA as our
study dose. For thrombotic risks of TXA use
in non-cardiac surgery more studies and
clinical trialsare needed. Patients with any
hypercoagulable risk factors, including HIV
infection or any prior thrombotic history in
which TXA use is being considered, should
prompt a discussion among the
perioperative physicians involved.”Hence,
TXA use in this context is still an area of
uncertainty, and its thrombogenic risks are
yet to be studied as a primary outcome in any
large prospective trial to date.

CONCLUSION -

Significant reduction in the total amount of
blood loss in TXA group is responsible for
significant reduction in intraoperative blood
transfusion requirement.
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PREOPERATIVE HYPOGLYCAEMIA UNAWARENESS (HU) IN TYPE
-2 DIABETES MELLITUS: A CASE REPORT
Lakesh Anand', Manpreet Singh’, Jasveer Singh’, Dheeraj Kapoor’

The phenomenon of hypoglycemia
unawareness (HU) is defined at the onset of
neuroglycopenia before the appearance of
autonomic warning symptoms or as the
failure to sense a significant fall in blood
glucose below normal levels (70 mg/dl)."
Patients with moderate (41-70 mg/dl) or
severe (40 mg/dl) hypoglycaemia have been
found to have a higher risk of death; even one
episode of hypoglycaemia is associated with
higher mortality.’

Perioperative HU has ahigher risk forsevere
hypoglycemia and its associated morbidity
and mortality so should be managed
carefully.We, describe a Type-2 diabetic
patient found to be HU with fasting blood
glucose (FBG) of 10-12 mg/dl.

CASE REPORT

A 63 years female patient weighing 78 kg was
scheduled for elective lumbar spine surgery
(Disectomy at L5-S1 level). She had a history
of diabetes mellitus since last 10 years and
Parkinsonism for last 3 years. She wason oral

hypoglycemic agent (OHA) Tab Trigulin
(glimepiride 2mg, pioglitazone 15mg and
metformin hydrochloride 500mg) before
breakfastand Tab Syndopa (L-dopa 100 mg
plus carbidopa 10 mg) once daily. She had
refused for any other significant systemic
illness.

On the first pre-anaesthesia assessment, she
had normal physical and systemic
examination; routine hematologic and
biochemical examination except the diabetic
status (FBS210 mg/dl andglycated
haemoglobin [HbA1c]8.5%).Clinical
diagnostic tests of diabetic autonomic
neuropathy including (heart rate variability,
orthostatic hypotension and Valsalve
maneuver) were negative. Being her elective
surgery she was referred to physician for
control blood sugar.She was advised to take
Tab Trigulin BD (beforebreakfast and before
dinner).

After 15 days she was admitted for surgery
with fairly controlled blood sugar (FBS 90-100
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and PP 140-160 mg/dl) with following advise
1) Nil per orally after mid night) Omit morning
dose of OHA (Tab Trigulin), 3) Tab Alprazolam
(0.25 mg) and Tab Ranitedine (150 mg) HS
and 6.30 AM with a sip of water, 4) Random
blood glucose (RBG) monitoring 6 hourly.

The first RBS at 5:30 pm was 100 mg/dl. As
per instructions patient had evening OHA
(Tab Trigulin) before dinner at 9:00 PM. The
RBS at 11:30 PM was 195 mg/dl. On the day
of surgery her FBG at 6:00 am was 68 mg/dl
and the serum electrolytes were normal. She
was shifted to the pre-operative area lying on
bed for elective surgery.

On examination in the pre-operation area the
she was conscious, oriented to time, place
and person and responding to verbal
commands. She was afebrile and vital
parameter includes pulse rate 80 beats/min,
blood pressure 110/70mmHg, and oxygen
saturation (SpO,) on room air 98%. Systemic
examination of cardiovascular system and
respiratory system were within normal limits.

Considering the morning 6 am FBG of 68
mg/dl, repeat FBS was ordered at 9.00 am
which came out to be 10 mg/dl (Accu-Chek).
This was a strange for us that without the
clinical symptoms and signs how could be
FBS is too low. To confirm the blood sugar, a
repeat blood sample of patient and control
sample of other patient (with glucometer
reading 118 mg/dl concealed) were sentto the
central laboratory. The laboratory reports of
blood sugar were 12 mg/dl and 110 mg/dl
(Reflotron Plus® Roche, Boston UK) for
patient and control respectively. Surgery was
postponed and 100 ml of 20% glucose (20 g)
was given intravenously.’Subsequently, her
husband revealed that midnight RBS was 195
mg/dl, to avoid morning cancelation of
surgery; ignorantly one Tab Trigulin was given
in the night. The diagnosis of hypoglycaemia
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unawareness in type-2 diabetes mellitus was
made.

DISCUSSION

Hypoglycemia is usually defined as plasma
glucose level less than 70 mg/dl.°This patient
had the very low BG value 10-12 mg/dl
without any neurogenic or neuroglycopenic
symptoms. Continuing general anaesthesia
without treating hypoglycaemia could have
been disastrous. Plasma glucose below this
threshold (60—69 mg/dl), the brain becomes
neuroglycopenic. Since the brain is
permanently dependent on glucose as major
fuel, stimulate the novel counter-regulatory
mechanisms to quickly increase glucose
levels to protect the human body from the
adverse consequences of hypoglycemia.
Counter-regulatory response to
hypoglycemia includes inhibition of the
endogenous insulin secretion and stimulation
of glucagon, catecholamines
(norepinephrine, epinephrine) , cortisol and
growth hormone secretion, which all together
stimulate hepatic glucose production and cut
down glucose utilization in peripheral tissues,
increasing in this way plasma glucose levels.
As glycaemia comes down, the activation of
the autonomic nervous system leads to
neurogenic (anxiety, palpitations, sweating,
tingling, trembling, etc.), or neuroglycopenic
symptoms (irritability, drowsiness, dizziness,
blurred vision, difficulty with speech,
confusion, feeling faint) which allows the
perception of hypoglycaemia."®

MECHANISMS OF HU

The risk of HU with anti-hyperglycemic agents
is an important limiting factor in the
management of type-1 and type 2 diabetes
mellitus. While HU is more common in type-1
diabetes, the incidence is high in type-2
diabetic patients who use insulin particularly
patients with longer duration of diabetes. The
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underlying aetiology of HU in diabetes is a
complex interaction between
hyperinsulinemia and compromised
physiologic and behavioural responses to
falling glucose levels. Pancreatic dysfunction
also causes loss of normal therapeutic
response to hypoglycaemia, a reduction in
circulating insulin in type-2 diabetes and an
increase in glucagon secretion. In type-1 and
advanced type-2 diabetes, the third defence
against hypoglycemia is increase in
adrenomedullary sympathoadrenal
epinephrine secretion, which is also
compromised, causing the syndrome of
defective glucose counter- regulation.
"'Diminished increase in epinephrine, also
called hypoglycemia-associated autonomic
failure (HAAF), is largely responsible for
defective glucose counter-regulation. HAAF
can result in recurrent hypoglycemia and
lowering of glycemic threshold that typically
triggers sympathoadrenal response to
hypoglycemia. This result in hypoglycemia
without warning symptoms, or HU which
increases the risk of severe hypoglycemia
associated with substantial morbidity and
mortality.”®

Though the aetiology of HU is multifactorial, in
a setting of endogenous insulin deficiency
possible mechanisms include chronic
exposure to low blood glucose, antecedent
hypoglycaemia, recurrent severe
hypoglycaemia and the failure of counter-
regulatory hormones. Clinically it manifests
as the inability to recognise impeding
hypoglycaemia by symptoms, but the
mechanisms and mediators remain largely
unknown.’

Several medications associated with
hypoglycaemia cited in the literature
(fluoroquinolones, indomethacin,
pentamadine, quinine, angiotensin
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converting enzyme inhibitors [ACEIs],
selective serotonin reuptake inhibitors
(SSRIs), Beta blockers, ethanol, lithium,
propoxyphene, and sulfamethoxazole) with
different mechanism of action. It is important
to take in to the consideration of concomitant
therapy in the patient.’*"

CONSEQUENCES OF HU

Severe episodes of hypoglycemia or HU
requiring theassistance of another have been
shown to be associatedwith an increased risk
of mortality. The HU is less common in type-2
diabetic patients. In a retrospective survey of
subjects with insulin-treated type-2 diabetes
showedthat only 9.8% had HU estimatedby a
validated scoring system.However, in
thepatients with HU the incidence of severe
hypoglycaemia was 17-fold higher those with
normal hypoglycemia awareness. "

Inseveral studies, using continuous glucose
monitoring,asymptomatic hypoglycemia was
detected in 47%and 56% of subjects with
type-2 diabetes, treated withdifferent
treatment regimes. These findings
suggestthat HU may be more prevalent in
type-2 diabetes than isappreciated.The use
of continuous glucose monitoring in patients
with type-2 diabetes can improve glycemic
control, but other benefits include
modification of diet and exercise, detection of
unrecognized hypoglycemia and
identification of hyperglycemia excursions.”"

Severe hypoglycemia, due to HU, was
associatedin type - 2 diabetic patients with
cardiovascular and neurological
complications. In patients with type-2
diabetes and coronaryartery disease, severe
hypoglycemia was associatedwith ischemic
electrocardiogram changes and chestpain,
and may account for sudden mortality.’In a
recent retrospective study in type-2diabetes
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subjects, the patients who have predictors for
severe hypoglycemia were associated with
an increased risk of cardiovascular disease,
further supporting notion was that avoiding
severe hypoglycemia may be important in
preventing cardiovascular disease in this
patient population.®Behavioral changes,
cognitive impairment, seizures,coma and
mortality are well-known neurological
complicationsof severe and prolonged
hypoglycemia secondary to HU."

Finally, a frequently problem in type-2
diabetes is nocturnalhypoglycemia.
Undetected nocturnal hypoglycaemia
often contributes to HU. Nocturnal
hypoglycemia hasbeen associated with
cardiac arrhythmias resulting insudden
death.”Our patient had the very low blood
sugar value 10-12 mg/dl without any
neurogenic/ neuroglycopenicsymptoms or
electrocardiographic findings. This could
be explained by the adaptive response to
HAAF.™

The goal to prevent HU is the complete
avoidance of hypoglycemia, by optimising
treatment (insulin treatment/OHA), blood
glucose monitoring and of course the
patient education. Commonly used
antihypertensive, B-blockers alter the
effects of epinephrine and can have
potential effects on glucose homeostasis
and the hypoglycemic counter-regulatory
system. The notable concern regarding f3-
blockers is their potentialeffect on HU and
blunting of the return to euglycemiclevels
after hypoglycaemia, through the
suppression of all adrenergically mediated
symptomsofhypoglycemia.™

The development HU has been associated
with use of SSRIs. The mechanism by which
SSRIs might be associated with HU is
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unknown, but it has been hypothesized that
theeffect could be mediated by an atypical
presentationof serotonin syndrome that will
lead to autonomicdysfunction.Accordingly,
treatment with SSRIs may alter the
perceptionof hypoglycemia, and should be
used with caution indiabetic subjects with
HU."

PERIOPERATIVE HYPOGLYCEMIA

Patients with history of longer duration of
diabetes, hypoglycemia, HU and autonomic
neuropathy are at an increased risk for
perioperative morbidity and mortality. Most
conscious patients preserved their counter-
regulatory response to hypoglycaemia,
experience warning signs and symptoms
ofwhen blood glucose drops below the
threshold level of 60—-69 mg/dl. Ultimately,
profound hypoglycemia may lead to brain
death or cardiac arrhythmias and
death.”Patients with poorly controlled or
long-standing diabetes with HU may not
experience neurogenic/neuroglycopenic
symptoms. Hypoglycemic symptoms in
elderly patients are often nonspecific and less
obvious due to diminished autonomic
responses.”’ Hypoglycemic symptoms are
abolished during general anaesthesia and
sedation and severe hypoglycemia can only
be detected by adequate glucose
monitoring.Patients with HU can have serious
intraoperative complication even during,
peripheral and central neural blocking
techniquesand monitored anaesthesia
care.In-spite of well controlled diabetic in HU
patients, blood glucose levels below 72mg/dl
should be treated promptly and blood glucose
targets should be relaxed (72-180 mg/dI).
This will provide sufficient time to manage HU
and prevent symptoms of hypoglysemia.
Perioperative hypoglycemia for a blood sugar
(72-110 mg/dl) may be treated with 50 ml of
20%glucose and for hypoglycaemia less than
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72 mg/dl a dose of 100 ml (20 g) should be
given if venous access is available.’
Otherwise, 1 mg of glucagon may be
administered subcutaneously. Blood glucose
should be reassessed 15 minutes after
treatment.”

In diabetic patients with HU blood glucose
targets should be relaxed but not abandoned.
An HbA1c of between 6-7% represents the
best compromise between the risk of severe
hypoglycemia and that of developing
complications. Glycemic goals should be
individualized with some degree of safety
particularly for patients with long duration of
diabetes, patients who have a high risk of HU
and severe hypoglycemia development,
and/or subjects with multiple co-morbidities.”

Preoperative HU is a complex, difficult-to-
study phenomenon has a much greater risk of
severe hypoglycaemia, with its attendant
morbidity. Hence, optimal perioperative
management of patients with HU is crucial.
One of the key principles is minimal disruption
of the surgical outpatient's treatment regimen.
Anaesthesiologists, as leaders of the 'surgical
home' model, are perfectly poised to aid in the
identification of these patients, initiate
treatment, and facilitate referrals for
prevention and management of HU. Certainly,
early identification coupled with timely
intervention contributes to significant risk
reduction.
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USE OF LEFT MOLAR APPROACH TO LARYNGOSCOPY IN AN ADULT
PATIENT WITH AN UNANTICIPATED DIFFICULT AIRWAY: A CASE REPORT.

Dr Nishkarsh Gupta', Dr Rohini Dattatri’, Dr Sachidanand Jee Bharti,
and Dr Anju Gupta’,

ABSTRACT

Unanticipated difficult airway can be challenging
for anaesthesiologists. Many new gadgets are
available which may help us in managing such
situations. Left molar laryngoscopy has been
described as an alternative technique for
intubation in patients with anticipated difficult
airway. We have described use of left molar
technique of laryngoscopy for intubation in an
unanticipated difficult airway for the first time.

INTRODUCTION

An unanticipated difficult airway scenario can be a
testing time for any anaesthesiologist. Nearly 50%
of difficult airway could be unanticipated.'Inability
to secure airway and oxygenation can have a
disastrous effect. A structured approach is
essential for successful management in such a
scenario. Algorithms have been described by
difficult airway society (DAS) to manage difficult
airway with emphasis on proper airway
assessment, pre-operative planning, pre-
oxygenation, maintaining oxygenation,
minimising trauma from airway interventions."?
Various methods have been described to improve
glottis view and facilitate intubation like optimal
positioning, adequate muscle relaxation, optimal
external laryngeal manipulation (OLEM), use of
videolaryngoscope (VL), fiberoptic
bronchoscope, use of alternate technique etc. Left

molar direct laryngoscopy approach has also
been successfully tried in some anticipated
difficult airway cases®‘. We are describing a
successful management of an unanticipated
difficult airway using left molar laryngoscopy for
the first time. A written informed consent was
obtained from the patient for publication.

CASE REPORT

A 45 year female, case of carcinoma (Ca) ovary
with diabetes mellitus on oral hyoglycemic agent
was posted for cytoreductive surgery. Airway
examination was equivocal with Mouth opening >
3 fingers breath, Mallampati grade -2, thyromental
distance >3 fingers breath, upper lip bite test —
class 1, normal neck movement, BMI — 24 and
prayer's sign —negative.

In the operating room electrocardiogram, non
invasive blood pressure and pulse oximeter were
attached. A 18G intravenous (IV) cannula was
secured. Patient was pre-oxygenated with 100%
oxygen for 3 minutes and then premedicated with
IV fentanyl 2mcg/kg. Propofol 2mg/kg was given
IV and after confirming ability to ventilate,
rocuronium 0.6mg/kg i.v was given. Three
minutes later, midline laryngoscopy was
attempted using size 3 Mackintosh laryngoscope
blade. A Cormack Lehane (CL) grade 3b was
observed. Application of OELM improved the CL
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grade to 3a but we could not negotiate the
endotracheal tube through the glottis despite
using a stylet. Meanwhile, an assistant was asked
to arrange appropriate size supraglottic airway
device (I-gel no 3 and 4, proseal LMA 3 and 4), VL
and FOB as backup devices. We ventilated the
patient with 100% oxygen before the next attempt
till a saturation of >94% was obtained. Since the
VL available on the floor was not working we
decided to use a left molar approach to
laryngoscopy in the second attempt.

The size 3 Macintosh laryngoscope blade was
inserted from left side of oral cavity at a point
above left molars and directed postero-medially
along the groove between tongue and tonsil till
glottis was visible. A CL grade 3a was obtained
which improved to 2b with OLEM. We could insert
a bougie into the glottis and an endotracheal tube
(ETT) no 7.0 could be rail roaded over it.
Thereafter, bilateral air entry was checked and
correct placement of ETT was confirmed by
continuous waveform capnography. Rest of the
surgery was uneventful and the patient was
shifted to ICU and was extubated the next day and
discharged two days later.

DISCUSSION

Unanticipated difficult airway can be a nightmare
for any anaesthesiologist. Bedside predictors of
difficult airway may not be accurate. Many cases
of predicted difficult airway could turn out to be
easy and conversely some of the predicted easy
intubations may turn to be unanticipated difficult
airway. This reiterates that we must always be
prepared for a difficult airway.

In an unanticipated difficult airway, plan A is to
maximise the rate of a successful intubation in the

first attempt by adequate preoxygenation and
apnoeic oxygenation techniques, optimal
positioning, adequate muscle relaxation, use of
OLEM, oruse of intubating aids like bougie, stylet,
light wand, FOB and VL.' In case of failed
intubation we should always be prepared for plan
B which is maintaining oxygenation by a
supraglottic airway device. In our case we
followed the of DAS 2015 algorithm.? We had
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adequately preoxygenated the patient,
maintained optimal sniffing position with good
neuromuscular relaxation. When difficult
laryngoscopy was encountered we used OLEM to
improve the view and also tried to guide a bougie
for intubation. When we failed in our intubation
attempt we called for help and arranged
appropriate sized supra-glottic airway and other
devices. Since, the VL on the floor was not in a
working condition and mask ventilation and
oxygenation was possible we planned for a
second attempt with a different laryngoscopy
approach i.e. left molar approach. This approach
improved the CL grade but still intubation could
have been difficult with this, so we used a bougie
for intubation and succeeded in this attempt. Left
molar intubation was first described by Yamamoto
et al who concluded that a left molar laryngoscopy
improved laryngoscopic view in difficult
laryngoscopy.* A comparison of right molar
laryngoscopy, left molar laryngoscopy and
conventional midline laryngoscopy showed that in
difficult laryngoscopy scenario left molar
approach improved the laryngeal view as well as
provided the best intubating condition.”® Left
molar approach has also been used successfully
in anticipated difficult airway like intra-oral
swellings, glossopalatal ankylosis , massive
neurofibroma of face where conventional midline
laryngoscopy and intubation might be difficult.”**

The left molar approach avoids the intrusion of
maxillary structures, reduces the distance
between the teeth and larynx obviating the need
for alignment of oro-pharyngeal and laryngeal
axes thereby improves the laryngoscopic view.*
The glottis view obtained can further be improved
as it avoids the tongue which lies anterior to the
laryngoscope blade. Another advantage is that it
spares the incisor teeth and hence useful when
the incisors are vulnerable.” The disadvantage
with this approach is that since the line of vision
deviates laterally it is difficult to align the tip of
endotracheal tube with the glottis aperture.” So, a
regular practice in routine cases is required and
intubation aids like bougie or stylet may facilitate
intubation.™
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Although itimproves the glottis view the intubation
could still be difficult, so we used a bougie to
overcome this difficulty.

We conclude that in unantipated difficult
laryngoscopy, left molar direct laryngoscopy with
OLEM could also be a saviour and be considered
in anaesthesiologist's armamentarium.
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SUMMARY AND KEY WORDS
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MATERIALAND METHODS
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publication in two journals at same time and it will be considered as ethical misconduct . The copyrights will
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LEGAL CONSIDERATIONS
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STATISTICS
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you did not find, as this may stop other workers in the area undertaking unnecessary studies.

DISCUSSION

Itis difficult not to write a long and detailed analysis of the literature that you know so well. Arough guide to
the length of ‘Discussion’, however is that it should not be more than one third of the total length of the
manuscript (IMRAD) Emphasise and summarise the new and important findings of the study and the
inferences that follow from them. Discuss possible problems with the methods used. Compare your
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CONCLUSIONS
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4. Pages are numbered consecutively, starting with the title page.

Title Page
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Summary
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Unpublished data, personal communications, submitted manuscripts, statistical programs, papers
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The bibliography is typed double—spaced.
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Tables
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No table contains data that could be included in the text in several sentences.
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Figures

1. Eachfigureis citedin the text.

2. Two sets are submitted of glossy prints of sonographs, photomicrographs, radiographs, color
illustrations, or any other figure that might not reproduce well.

3. Two sets of glossy prints of other figures are submitted.

4. Figures have been prepared with the journal column size in mind.

5. Letters and identifying marks are clear and sharp, and the critical areas of radiographs and
photomicrographs are identified.
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Legends and explanatory material appear in the accompanying caption and not no the figure itself.
Legends are typed together on one page. Legends for photomicrographs include information
regarding stain and magnification.

Nothing is written on the back of the figures. An adhesive label, designating the top, with the first
author’s name and number of the figure, is attached firmly to the back of the illustration.
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