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Indian  Journal of Anaesthesia (IJA), the
official publication of the Indian Society of
Anaesthesiologists (ISA), is a prestigious academic face
of the ISA. It allows researchers to publish their work,
helping readers to update their knowledge and finally
improving patient outcomes. Being the Editor-in-Chief
of such a prestigious journal shall be the dream of any
anaesthesiologist.

I sincerely thank all the members of the ISA who have
posed faith and confidence in me by providing the
accountable responsibility to be the Editor-in-Chief of
the IJA. It is an honour and moment of pride to take
over the charge as Editor-in-Chief of the IJA. I must
acknowledge the past Editors-in-Chief who have
brought the IJA to this prestigious height, which is in
sync with the message Dr SS Bajwa in his editorial
‘The IJA is one such baby of the ISA which was born,
groomed, carefully nurtured and fondly looked after
by all its illustrious past Editors-in-Chief’."! I assure
to put the best of my efforts into taking the IJA to a
greater height. In this journey, I shall need help and
support from ISA members, researchers, and authors
across the globe.

The ISA Governing Council and the editorial board
have always taken steps to keep the IJA standards at
par with international norms. I echo the message of
Dr MV Bhimeshwar, ISA National President ‘There is
no dearth of manpower. I am certain that willpower

1Editor-in-Chief, Indian Journal of Anaesthesia, 2Department of Onco-Anaesthesia and Palliative Medicine,
Dr. B.R.A. Institute Rotary Cancer Hospital and National Cancer Institute, All India Institute of Medical

Address for correspondence: Dr. Rakesh Garg,
Room No 135 A, First Floor, Department of Onco-Anaesthesia and Palliative Medicine, Dr. B.R.A. Institute
Rotary Cancer Hospital, All India Institute of Medical Sciences, New Delhi - 110 029, India.

and a strong passion to work for the ISA will help
my team achieve its goals’.”! Such commitment shall
motivate the IJA team to achieve the goal of taking
our journal to newer heights. This goal cannot be
achieved without the support of the key stakeholders
for IJJA. T must acknowledge the present and past
ISA Governing Council, editorial board members,
reviewers and authors, who have contributed variably
and immensely to make IJA shine on the international
platform.

‘Think of the imagination as a giant stone from which
we carve out new ideas. As we chip away, our new
ideas become more polished and refined. But if you
start by editing your imagination, you start with a tiny
stone’. Brian Chesky.

Progress in science is of utmost importance, and
researchers must constantly strive for ideas to
improve patient care. These new ideas can be further
polished with experience, a rigorous literature
review and, at times, experiencing with them on
simulations. These ideas turn into a hypothesis and
then into a research question for further research.
Each step in the research cycle is equally important
which needs to be designed in such a way that its
clinical translational value helps humanity. The
initiatives of ISA guidelines and its publication in
IJA have provided immense support for appropriate
decision-making for patient care.’! I am sure such

© 2023 Indian Journal of Anaesthesia | Published by Wolters Kluwer - Medknow 159
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an initiative shall continue in future as well for the
benefit of our own anaesthesiologists.

As aptly quoted by Dene October A good editor is
someone who cares a little less about the author’s
needs than the reader’s’; it becomes essential for us to
emphasise the utility of publication as per the needs of
the readers. Having expressed the reader’s needs, I, as
Editor-in-Chief of the IJA, also need to support authors.
As quoted ‘Editing should be, especially in the case of
old writers, a counselling rather than a collaborating
task. The tendency of the writer-editor to collaborate
is natural, but he should say to himself, “How can I
help this writer to say it better in his own style?” and
avoid ‘How can I show him how I would write it if it
were my piece? by James Thurber. I am sure, with the
help of all my editorial board members and reviewers,
we shall be able to support all the authors during their
publication journey. Editors need help and support
from our valuable reviewers to highlight the need for
manuscript changes before publication. A good review
is paramount for a good publication. I shall earnestly
invite all the anaesthesiologists to come forward and
join the reviewer pool and thus contribute towards the
growth of our IJA.

Dr]JV Divatia, past Editor-in-Chief, wrote in his editorial,
‘The past three years have been taxing, demanding and
challenging, and yet intellectually stimulating and
professionally satisfying’.! Such motivating words
shall ignite the spark in me, and the contributions of all
the legends associated with IJA shall be taken further
to make IJA globally more visible.

It was very aptly written in an editorial by Late
Dr Lalit Mehidratta, past Editor-in-Chief ‘Change of

Announcement

guard at IJA helm of affairs may have happened but
whatever good work has been accomplished till now
will be carried in the same vein and more dedicated
efforts will be exercised to bring further improvement
in the quality of scientific publications in IJA."*! Such
dedication and efforts of past Editors-in-Chief shall
remain an inspiration to us. Change is part of life, and
improvement with advancement is much needed in
medical sciences for better patient care. In the near
future, many changes will be visible in the IJA for
further growth. I humbly request all anaesthesiologists
to provide your key feedback and suggestions for
taking IJA to newer heights.

Long live IJA, Long live ISA!!!
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Comparison of retrograde transillumination and
conventional technique for flexible videoscopy
by novice anaesthesia residents: A randomised
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ABSTRACT

Background and Aims: Retrograde transillumination technique has been found helpful for
performing direct and video laryngoscopy by better identification of glottis. The usefulness of this
technique during flexible videoscopy by novices has not been evaluated. So, we aimed to compare
the retrograde transillumination and conventional technique of flexible videoscopy by novices. The
primary outcomes were the time required to visualise the glottis from the point of insertion of the
scope into the nostril (T1) and the time needed to see tracheal rings after glottis visualisation (T2).
The secondary outcomes were incidence of desaturation with peripheral oxygen saturation (SpO,)
<92% and the ease of performance of flexible videoscopy using retrograde transillumination.
Methods: A total of 92 surgical patients who are undergoing general anaesthesia with normal airway
parameters were randomised into two groups, Group C (Conventional flexible videoscopy- Ambu®
aScope™ 3 Broncho Slim) and Group R (Flexible videoscopy aided by retrograde transillumination
through the cricothyroid space using an OTICA LED vein finder). Results: The time to visualise
glottis from scope insertion into the nose (T1) (median [interquartile range]) in group C and group R
was (19.23 [13.6-30.5] versus 22.50 [17.8-25.5] seconds; P value = 0.417) and time to visualise
the tracheal rings (T2) was (13.07 [9.1-20.00] versus 12.13 [9.0-19.1] seconds; P value = 0.714)
were comparable in both the groups. 61% of residents found the retrograde transillumination to
be very helpful. No incidence of desaturation was noted in either group. Conclusion: Retrograde
transillumination-aided flexible videoscopy does not shorten the time but facilitates glottis and
tracheal rings visualisation among novice anaesthesia residents.

Key words: Airway, Anaesthesia, transillumination, videoscopy, video laryngoscopy, peripheral
oxygen saturation

INTRODUCTION

scenario which may lead to injury, desaturation,
and unintended consequences in patients.! The

Skill acquisition and mastery in airway videoscopy
are crucial in anaesthesia, critical care and other
specialties residency training."! Various guidelines
have mentioned fibreoptic intubation as a standard
management option in anticipated and unanticipated
difficult With the advent of video
laryngoscope, trainees exposure to flexible videoscopy
has declined. Therefore, it is imperative to acquire
this skill in the early residency training. Traditional
teaching involves skill acquisition in a real-world

airway.??!
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effectiveness of the fibreoptic videoscopy training can
be improved by a stepwise approach in a controlled
environment on patients with normal airways after
induction of anaesthesia and paralysis or in models.">?!

The supraglottic and glottic structures may not be
clearly visible when the light from the videoscope’s
tip reflects the airway mucosa.”? Retrograde
transillumination technique has been utilised to
better visualise supraglottic and glottic structures
during direct and video laryngoscopy and was found
to be helpful.®! In the retrograde transillumination
technique, a light source is placed in front of the neck
over the cricothyroid membrane. The light penetrates
the soft tissue of the neck from the outer skin to the
inner larynx, and it appears as a beacon of light below
vocal cords on the monitor.

We hypothesised that wusing retrograde trans
illumination during upper airway flexible videoscopy
wouldreducethetimetovisualise glottisand negotiation
of the device through the glottis by novice anaesthesia
residents. The addition of retrograde transillumination
during flexible videoscopy may help learners acquire
skills quicker. This study aimed to assess the efficacy
and feasibility of retrograde transillumination during
flexible videoscopy in facilitating glottis visualisation
and negotiation of the flexible videoscope through the
glottis in patients with a normal airway.

METHODS

This is a prospective randomised study performed in
a tertiary care centre. Ethical approval for this study
was provided by the institute ethics committee, on
27 July 2019. The trial was registered in the clinical
trial registry (2019/08/020816). The study enrolled
patients prospectively and was conducted according
to Helsinki declaration. The patients provided written
informed consent for participation in the study.

Patients scheduled for elective surgery under general
anaesthesia were enrolled during the study period
from October 2019 to August 2021. The study included
American Society of Anesthesiologists physical
status (ASA PS) 1-2 patients, between 18-60 years
of age undergoing elective surgery, with normal
airway parameters (modified Mallampati score- 1-2,
thyromental distance =6 cm, mouth opening =3 cm,
body mass index <30 kg/m?). We excluded pregnant
patients, and patients with anticipated difficult airway,
rapid sequence induction and nasal growth.

162

Eligible patients were randomised into Group R

(retrograde  transillumination  assisted flexible
videoscopy) or Group C (conventional flexible
videoscopy) using  computer-generated  block

randomisation of variable block size of 3-5. Allocation
was done using sequentially labelled sealed envelope
which was opened once patient reached the operating
room. Ten-first year anaesthesia residents received
training in manoeuvring the flexible videoscope
through the glottis on an airway manikin over ten
days, which included 15 sessions each. All residents
were able to negotiate flexible videoscopy to reach
the tracheal rings of airway manikin within 120s.
The residents were trained under the consultant
anaesthesiologist’s supervision with adequate airway
management expertise. Subsequently, each resident
performed flexible videoscopy in enrolled patients, an
equal number of times in each group (group R and
group C).

On the day of surgery, 0.1% xylometazoline nasal
drops were administered in each nostril before the
procedure. Anaesthesia monitoring was based on
nature, invasiveness, and duration of surgery. The
length from ala of nose to tragus was measured in
centimetre (cm) using a measuring tape and marked
on the flexible videoscope. Induction of anaesthesia
followed a standardised protocol which included
preoxygenation for 3 minutes followed by induction
with fentanyl (2 pg/kg), propofol (1.5-2 mg/kg),
vecuronium bromide (0.1 mg/kg) and sevoflurane of
1 minimum alveolar concentration (MAC) continued
with 100% oxygen during the mask ventilation. The
patients were kept in a sniffing position by keeping an
8-10 cm thick intubation pillow below the head. The
residents performed videoscopy through one of the
nostrils four minutes after the anaesthesia induction.
One assistant provided jaw thrust throughout the
procedure, and another pulled out the tongue gently
using Magill forceps. The flexible videoscope with a
3.8 mm outer diameter (Ambu® aScope™ 3 Broncho
Slim, Ambu A/S, Ballerup. Denmark) was inserted
into the more patent nostril up to a predetermined
length and negotiated to visualise the glottis. After
visualising the glottis, the scope was passed beyond to
visualise the tracheal rings. Another observer started
the stopwatch once the scope was introduced into
the nostril; the time to visualise glottis from scope
insertion into the nose was taken as T1(s) and the time
to visualise the tracheal rings were taken as T2(s).
After visualising the tracheal rings, the study would
be over, and the airway was secured according to the
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discretion of the anaesthetist. In Group R, we placed
a flashlight at the level of the cricothyroid membrane
[Figure 1a]. The intensity of light from Ambuscope
was reduced to 50% to achieve contrast, and at the
same time to allow visualisation of airway structures.

The external light source used in this study was an
OTICA LED vein finder (Manufacturer: OTICA
MEDITRONIX CO, India), anon-invasive, rechargeable,
handheld, circular-shaped light-emitting diode (LED)
light. The dimensions and weight of the device are
2.5 cm X 11 cm and 200 gm, respectively. The
size of the light beam is 2.5 cm width. This device
emits visible red light with a wavelength ranging from
620-650 nm. The emitted light from the LED device
penetrates the tissues of the anterior neck region at
the cricothyroid membrane level. It is visible as a
bright red light flashing from the subglottic area on
the monitor (Ambu® view™ Ambu A/S, Ballerup,
Denmark) [Figure 1b]. The study was interrupted
when peripheral oxygen saturation (SpO2) fell below
92% or a change in mean blood pressure or heart
rate by 20%. Inability to visualise tracheal rings in
120 seconds was considered as a failed attempt, and
no further attempts were made.

The primary outcome measures were time from scope
insertion into the nostril until the glottis is seen (T1)
and the time from glottis visualisation till the tracheal
rings are seen (T2). The secondary measures were
Percentage of Glottic Opening (POGO) scoring,
desaturation, nasal bleeding and failed attempts.
The residents graded the helpfulness of retrograde
transillumination during glottis visualisation by a
four-point Likert scale, 1-very difficult, 2-not helpful,
3-moderately helpful, and 4-very helpful.

The sample size was calculated using R software 3.6.0 for
Windows. The sample size was estimated by comparing
two independent means, considering a minimum
expected difference in time of intubation as 5 seconds
between the two groups with a standard deviation of
7 seconds.®! At 95% level of confidence with a power of
90%, the sample size was calculated as 41 in each group.
With a 10% attrition rate, the required number of study
subjects was 46 in each group. As appropriate, the data
are reported as mean (standard deviation) or median
with interquartile range (IQR) and number (percentage)
as per the data distribution. Normality of distribution
was tested with Kolmogorov-Smirnov test. The variables
were compared using the Pearson Chi-square test or
Fisher exact test for categorical data and independent

Indian Journal of Anaesthesia | Volume 67 | Issue 2 | February 2023

samples t test or Mann-Whitney U test for continuous
data. P values less than 0.05 were considered
significant. The statistical analysis was performed
using International Business Machines (IBM) statistical
package for the social sciences (SPSS) Statistics for
Windows, version 21.0 (IBM Corp., Armonk, N.Y.,
USA).

RESULTS

A total of 104 patients were assessed for eligibility.
Ninety-eight patients were chosen for flexible
videoscopy by trainee anaesthesia residents [Figure 2].
The residents were randomly allocated to perform the
procedure in either of the two groups. The demographic
characteristics were comparable [Table 1]. The time
taken from the scope insertion into the nostril till
glottis visualisation (T1) was longer in group R than
group C, median [IQR] (22.50 [17.8-25.5] vs. 19.23
[13.6-30.5] s; P = 0.417) [Table 2]. The time required
to reach tracheal rings after glottis visualisation was
lower among residents in group R, median [IQR] was
(13.07 [9.1-20] vs. 12.13 [9.0-19.1] s; P = 0.714).
However, the POGO score was better in group C
(p = 0.23) [Table 2].

The residents found retrograde transillumination to be
helpful during flexible videoscopy. Sixty-one percent

Figure 1: (a) LED torch placed over cricothyroid membrane along with
jaw thrust. (b) Transilluminated bright red light in the subglottic area

Table 1: Patient characteristics
Demographic parameters Group C  Group R P

(n=46) (n=46)
Gender (M/F) 16/30 22/24 0.20
Age (years) 42.9+13 43.9%125 0.71
Weight (kg) 57.6+11.1 56.9+12.2 0.76
BMI (kg/m?) 221+#41  21.3#44 0.40
ASA status (1/2) 20/26 15/31 0.28
MMP grade 16/29/1 15/30/1  0.97
TM distance >6 cm (Yes/No) 46/0 46/0
Neck movement full range (Yes/No) 46/0 46/0

Data are expressed as number or meanzstandard deviation; BMI=Body
Mass Index, ASA=American Society of Anesthesiologists, MMP=Mallampati,
TM=Thyromental
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Figure 2: Consolidated standards of reporting trials (CONSORT) flow diagram

Table 2: Airway visualisation parameters

Laryngoscopy Group C (n=46) Group R (n=46) P
parameters

T1 (seconds) 19.23 (13.6-30.5) 22.50 (17.8-25.5)  0.417
T2 (seconds) 13.07 (9.1-20.0)  12.13 (9.0-19.1) 0.714
POGO score 0/3/43 1/7/38 0.23
(0/33/100%)

T1 and T2 data are expressed as median and interquartile range, POGO

scores data are mentioned in number; T1=Time from scope insertion into

the nose to glottis exposure and T2=Time from the glottis to tracheal rings
visualisation, POGO=Percentage of Glottic Opening

Table 3: Review of flexible videoscopy performer in group
R

Likert scale for Grading by
performers’ review performers (n=46)
1/2/3/4 0/0/18/28

1=very difficult, 2=not helpful, 3=moderately helpful, 4=very helpful. Data
presented in numbers

of residents found retrograde transillumination very
helpful, while 39% found it moderately helpful [Table 3].
Three residents in each group were unable to visualize
tracheal rings within120 seconds. Desaturation was
not reported in any of the patients [Table 4].

DISCUSSION

This study assessed the usefulness of retrograde
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transillumination during flexible videoscopy among
novice anaesthesia residents in facilitating quicker
skill acquisition. We observed a comparable time to
visualise glottis and reach the trachea after glottis
visualisation among residents who used either of the
techniques. However, both these outcome measures
did not reach statistical significance. Furthermore, the
residents reported retrograde transillumination to be
helpful during flexible videoscopy.

The retrograde transillumination technique requires
an external light source placed over the cricothyroid
membrane, which is visible on the monitor as a
shining red light below the glottis. The glottis can be
easily differentiated from the surrounding structures
such as oesophagus and mucosal folds by a bright red
light flashing underneath it.

Yang et al. found that retrograde light-guided
direct laryngoscopy enables beginners to intubate
faster than direct laryngoscopy alone. Retrograde
illumination-aided laryngoscopy had a shorter time
to glottis exposure (1% quartile and 3" quartile;
27 [15-42] versus 45 [30-73] s; P < 0.001) and
shorter intubation time (66 [44-120] s; P < 0.001).1®
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Table 4: Periprocedural events

Events Group C Group R P
(n=46) (n=46)

Nasal bleeding (Yes/No) 2/44 0/46 0.49

Failed attempt (Yes/No) 3/43 3/43 1.00

Desaturation (Yes/No) 0/46 0/45 -

Data mentioned in numbers

We expected a similar improved outcome in our study
group, but the results obtained were just comparable
with the conventional technique.

Infrared red intubation system (IRRIS) (Guide in
Medical, Nazareth, Israel) is a disposable, non-invasive,
near-infrared/light-emitting device (wavelength of
730-1000 nm) that can be strapped to the front of the
neck. It facilitates glottic identification in patients with
difficult airways undergoing awake or post-induction
airway intubation with flexible videoscopes.”*! The
blinking nature of the light emitted from IRRIS helps
quicker identification of glottis by distinguishing
it from the reflection due to light from the flexible
videoscope.” In another prospective single-centre
study, the transilluminated glottis using IRRIS
improved larynx recognition time and had high
values on the visual analogue score for helpfulness,™®
credibility, and ease of use.”” Maheshwari C P et al.l'y
evaluated the usefulness of the IRRIS during fibreoptic
intubation in a randomised controlled trial and
concluded that fibreoptic intubation with IRRIS would
be beneficial for anaesthetists with less experience.

IRRIS requires a video system without an infrared filter
for recognition and has a battery life of 10 minutes.
Our device was an OTICA LED vein finder, a LED
very similar to those used by Yang et al., whose light
is transmitted to the monitor by all types of flexible
videoscopes.®! Unlike IRRIS, the OTICA vein finder
does not blink. This blinking nature of light could better
distinguish reflections from the mucosa and provided
a superior and significant reduction in the glottis
visualisation time.”*! A substantial improvement in the
glottis visualisation time among beginners seen in the
study by Yang et al. could have been due to avoidance
of light source from direct laryngoscopy, which could
have increased the contrast. They used only an external
light source for retrograde transillumination during
direct laryngoscopy.® In our study, we reduced the light
intensity of the scope by 50% as it would be impossible
to negotiate the flexible videoscope in the dark.

The upper airway tends to collapse following
induction of anaesthesia. A proper jaw thrust

Indian Journal of Anaesthesia | Volume 67 | Issue 2 | February 2023

and tongue displacement is essential to visualise
the epiglottis and glottis through the flexible
videoscope. The extent of soft tissue collapse may
impair the visualisation of bright light below the
glottis. In studies using direct or video laryngoscope,
the glottis is in the line of sight due to the retraction
of the tongue and epiglottis; however, in our study,
the retraction provided by the assistant externally
might not have been as effective. This could
be one contributing factor for the time taken to
visualise the glottis. Unlike the IRRIS device, we
could not keep our external light source fixed and
strapped in the front of the neck at the level of the
cricothyroid membrane. Even a minor displacement
of the external light source could have affected the
beginner’s ability to localise the glottis accurately.
Furthermore, infrared light in IRRIS has better
tissue penetration than ordinary visible light used
in our study which could have helped in quicker
visualisation of the glottis than what we observed
in our study. Due the above mentioned reasons, the
time for visualisation with retrograde technique was
not shortened as was expected, though we did find
a subjective improvement in glottic visualisation,
flexible videoscopy has a steeper learning curve,
and one could achieve skill acquisition faster with
the help of retrograde transillumination.”! Shah KG
et al."? compared transillumination-assisted video
laryngoscopy using OTICA LED vein finder to direct
laryngoscopy and concluded that transillumination
improves the success rate and shorter time for
intubation by trainee anaesthetists. Less-trained
practitioners can benefit from the adjuncts like an
external light source at the cricothyroid membrane for
easy and faster identification of glottis.[”! Retrograde
transillumination techniques can indeed be helpful
for patients with distorted upper airway anatomy.
Previous studies have shown that IRRIS facilitates
direct and indirect video laryngoscopy, but its
single-use nature, lack of availability, and recurring
cost curtails its use for regular application. The
reusable and readily available LED vein finder used
for retrograde illumination in our study can replace
IRRIS in suitable situations. It can be incorporated
into routine practice to achieve proficiency.

This study is not without limitations. Firstly, the
light source could not be strapped in the neck,
thus increasing its chances of displacement. The
observation bias could have affected the grading of
helpfulness. Since learners performed the procedure in
patients with normal anatomy, the utility of retrograde
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transillumination-aided  flexible videoscopy in
patients with a distorted anatomy remains uncertain.
Additionally, the method requires assistance from at
least three persons, which might not be possible in all
clinical scenarios.

CONCLUSION

Retrograde transillumination-assisted flexible
videoscopy subjectively helps in the identification of
the glottis and facilitates the procedure in learners but
does not reduce the time for glottic visualisation. The
LED vein finder is a reusable, readily available device
for retrograde transillumination that can be used to
improve skill acquisition in learners.
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A comparative study of 10% lidocaine spray versus
eutectic mixture of 2.5% lidocaine and 2.5%
prilocaine (EMLA) to attenuate pain of peripheral
venous cannulation in children: A prospective
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ABSTRACT

Background and Aims: Eutectic mixture of local anesthetics (EMLA) (2.5% lidocaine and 2.5%
prilocaine) cream is the commonly used topical anesthetic for painful intradermal procedures.
Topical 10% lidocaine spray has successfully been used to anesthetize mucosal surfaces. Owing
to its skin penetrative properties, this study was conducted to compare dermal analgesia between
10% lidocaine spray and EMLA cream for intravenous (IV) cannulation in children. Methods: In this
prospective single-blind randomized study, ninety-nine Paediatric patients were assigned into
Group A (number(n) =51) with Lignocaine 10% spray applied 10 minutes and Group B (n = 48)
EMLA cream applied 1 hour prior to cannulation. Vital signs were recorded before, during, and
after the procedure. The primary objective of the study was assessment of severity of pain during
IV cannulation using 10 cm visual analogue scale (VAS). Secondary objectives such as ease
of cannulation and adverse effects were also noted. Results: All cannulations were performed
in the first attempt with no adverse effects in both lidocaine group and EMLA group. The
median (interquartile range) VAS score was 2 cm (1 to 3) in both the groups with a P value of 0.58.
Conclusion: Topical 10% lidocaine spray applied ten minutes before venous cannulation is as
effective as EMLA cream applied an hour before cannulation in children in providing dermal analgesia
for intravenous cannulation with an added advantage of rapid onset of action in the former group.

Key words: EMLA cream, lidocaine, topical, eutectic mixture, prilocaine, cannulation, analgesia,
pain, children

INTRODUCTION

anxiety are not only imperative but also important
for preventing long-term behavioral problems and

Venepuncture and peripheral intravenous cannula
insertions are the two most common and painful
procedures in hospitalized children in health
care today.*? Intravenous (IV) cannulation can
be agonizing and traumatic for both the child, the
parent, and the care provider. Fragile skin, small
caliber and collapsed veins, anatomical variations,
along with the child’s apprehension, and withdrawal
add to the complexity and difficulty of the
anaesthesiologist.””’ Pain can trigger post-traumatic
stress in children, making them unable to cooperate
during anaesthetic induction. Minimizing pain and

adverse clinical outcomes.! So, we must actively and
passionately participate as perioperative physicians

This is an open access journal, and articles are distributed under the terms of
the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 License,
which allows others to remix, tweak, and build upon the work non-commerecially,
as long as appropriate credit is given and the new creations are licensed under
the identical terms.
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in creating the most appropriate and comfortable
environment for the child having surgery.

Pain relief for intravenous cannulation can be achieved
in various ways, including pharmacologic and
non-pharmacologic approaches. Topical anesthetic
preparations such as the eutectic mixture of local
anesthetics (EMLA) cream (2.5% lignocaine and 2.5%
prilocaine), amethocaine cream, injection of local
anesthetic, and nitrous oxide gas administration are
among the pharmacologic techniques.!' Distraction
strategies, images, coping mechanisms, parental
training, behavioral therapies, and music therapy are
examples of non-pharmacological methods. The EMLA
cream has been the standard of care in many pediatric
institutions. This mixture’s main drawbacks include an
application time of 60-90 minutes before IV placement,
venoconstriction, skin blanching leading to difficult
IV cannulation, and risk of methemoglobinemia in
children below 1 year of age."*®

Studies conducted in the past have indicated that a
10% topical lignocaine spray can provide topical
analgesia for venipuncture.”? The 10% lignocaine
spray provides several advantages, including a quick
onset of effect, a painless convenient application
method, easy availability, low cost, and a pleasant
odor. Hence, this single-blind, randomized controlled
trial in children was primarily designed to investigate
the efficacy of 10% lignocaine spray versus EMLA
cream in facilitating analgesia for venous cannulation
using the visual analogue scale (VAS) pain score and
also, with the secondary objectives of comparing the
ease of cannulation and incidence of adverse effects if
any in both the groups.

METHODS

Thisprospective,singlecentre, singleblind,randomized
controlled trial was conducted after approval from
department dissertation and institutional ethics
committee (IEC-900/2019) dated 12-11-2019. Then,
the trial was registered prospectively at the Clinical
Trials Registry of India (CTRI/2020/03/024385) and
conducted at tertiary care and referral centre over
a period of 20 months between March 2020 and
November 2021.

In the study, ninety-nine children, belonging to
American Society of Anesthesiologists (ASA) physical
status (PS) I and II, aged 7-17 years undergoing elective
surgical procedures requiring anaesthesia without any
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peripheral IV access were enrolled. Children with
difficult IV cannulations, those undergoing emergency
surgeries, with burns, broken, or infected skin and
with intellectual disabilities were excluded.

All paediatric patients scheduled for surgery were
evaluated on the previous day of surgery. The patients
were assessed by observer 1 for suitability for
inclusion in the study during preoperative evaluation.
They were allocated into two study groups by a
computer-generated table of random numbers using
concealed opaque sealed envelope with prior informed
consent from the parents and written assent from the
participants.

In Group A (10% lignocaine spray group), the
children had an application of 10% lignocaine spray
3 times (30 mg) at proposed cannulation site from a
distance of 5 cm followed by a transparent occlusive
dressing which was kept for 10 minutes before venous
cannulation.

In Group B (EMLA cream group), the children had an
application of an appropriate amount of EMLA cream
for 60 minutes and the site was covered by a transparent
occlusive dressing before venous cannulation.

The children and their parents were explained in detail
about the objectives, methodology, advantages, and
likely complications of the study. Information on the
reason for IV cannulation was given as per the child’s
age and developmental understanding. VAS was shown
and explained to each patient during pre-anesthetic
check-up a day prior to surgery and again re-explained
prior to cannulation on the day of surgery to ensure
adequate understanding by them. None of the patients
enrolled in the study had difficulty in understanding
the scale.

On the day of the surgery, the child along with
the parent was shifted to the preoperative holding
area. Standard monitors like non-invasive blood
pressure, electrocardiogram, and pulse oximeter were
attached and vitals were recorded. Each participant
was randomized to either Group A (10% lignocaine
spray) or Group B (EMLA cream) and the study
drug was applied with the transparent occlusive
dressing. Suitable and easily seen or palpable veins
on the dorsum of non-dominant hand or forearm were
preferred. The occlusive dressing was removed just
before IV cannulation and the skin was wiped dry. At
this point, the patient was asked to report if they felt any
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abnormal sensations like burning or stinging at the site
of application. The blinding of the SS (observer two)
was maintained by removing the topical anesthetic
cream and dressing before he or she arrived to perform
the IV cannulation. The choice of IV cannula (22 to 18
gauge) was dependent on the age, clinical condition,
and perioperative requirements of the child.

Hemodynamic parameters like heart rate, blood
pressure, and oxygen saturation were recorded
5 minutes before (baseline), at the time of cannulation,
and 5 minutes after cannulation.

The clinical utility of topical anesthetic asease of
cannulation was graded on a 4-point scale as follows:
grade 1—insertion at first attempt, grade 2—number
of minor adjustments needed, grade 3—second
attempt needed, and grade 4—more than two attempts
needed.

Pain assessment was done by VAS of 0 (no pain)
to 10 (unbearable pain) cm. Post-cannulation
complications (erythema, edema, and induration)
were assessed at 20, 40, and 60 minutes.

Data analysis was done using statistical package for
social sciences for Windows (version 22.0 released
2013. Armonk, New York: International Business
Machines (IBM) Corporation) was used to perform
statistical analysis. The sample size was calculated
using the G Power v. 3.1.9.4 (Franz Faul, Universitat
Kiel, Germany) software.

The primary end point was the VAS pain score.
A difference of 10 mm between the mean VAS pain
scores of the groups was selected as the minimum
clinically significant value.’! Using this value, it
was calculated that a sample size of 90 subjects
was sufficient to detect an effect size of 0.4 for
difference in mean VAS with a standard deviation
of 1.05 in Group A (10% lignocaine spray) and 1.12
in Group B (EMLA Cream) for pain scores between
groups at a significance level of 0.05 (two sided) with
80% power. Estimating an approximately 10% loss to
follow-up, we included a total of 99 subjects.

Descriptive analysis of all the explanatory and
outcome parameters has been done using frequency
and proportions for categorical variables, whereas
mean and standard deviation was used for continuous
variables. Mann-Whitney test was used to compare
the mean age, body mass index levels and VAS
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scores between the 2 groups at different time
intervals. Chi-square test was used to compare the
gender and post-cannulation complications between
the two study groups. Two-way repeated measure
analysis of variance (ANOVA) was used to examine
the changes in heart rate, systolic blood pressure,
and diastolic blood pressure at three time points that
comprised of before, during and after the procedure.
The level of significance was set at P < 0.05.

RESULTS

A total of 99 eligible participants were included in the
study between March 2020 and November 2021, with
51 and 48 participants in Groups A and B, respectively,
with no loss to follow-up [Figure 1]. Demographic
characteristics of participants were comparable in both
the groups, suggesting that patient characteristics were
unlikely to have influenced the study results [Table 1].

All  the peripheral venous cannulations were
performed in the first attempt. The median VAS score
was 2 cm (interquartile range (IQR) of 1 to 3 cm) in
both the groups, P = 0.586 [Table 2].

The mean value of hemodynamic parameters during

the baseline period (5 minutes before cannulation)
and post-cannulation (5 minutes after cannulation)

Table 1: Distribution of study participants in the two

groups according to age, gender, and body mass index

Patient Characteristics Group A (n=51) Group B (n=48) P

Age* (years) 12.22+3.0 12.5+2.9 0.653
Gender' (%)
Male 60.8% 70.8% 0.642
Female 39.2% 29.2%
Body mass index* (kg/m?) 18.244.0 18.7£3.7 0.354

*Mann-Whitney test. 'Chi-square test

| Assessed for eligibility (n = 99) |

Excluded (n = 0)

| Randomised (n = 99) |

| Enroled to Group A (n = 51) | | Enroled to Group B (n = 48) |

| Lost to follow up — (n = 0)| | Lost to follow up — (n = 0)|

| Analysed (n = 51) | | Analysed (n = 48) |

Figure 1: CONSORT study flow chart
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in both the groups were comparable. The vital
parameters were on the lower side before the
venous cannulation, while it increased during the
procedure in all three parameters, namely heart rate,
systolic blood pressure, and diastolic blood pressure
[Figure 2]. However, the heart rate and systolic
BP increased in Group A after the procedure and
decreased in Group B. The diastolic BP increased
in Group A while remained unchanged in Group B,
after the procedure. On application of repeated
measures of ANOVA, it was noted that there was a
statistically significant difference within the time
points (P < 0.05) in all three vital parameters but it
was not clinically significant.

In Group A, among a total of 51 participants, 46
participants were cannulated at the first attempt
(90.2%), and 5 participants were cannulated with
minor adjustments (9.8%). Whereas, in Group B,
among a total of 48 participants, 44 participants
were cannulated at the first attempt (91.6%) and 4
participants were cannulated with minor adjustments
(8.4%). The difference was insignificant (P = 0.9)
[Table 3].

No post-cannulation complications such as the
erythema, edema, and induration were observed at
20-minute, 40-minute, and 60-minute time intervals
among both the groups.

Table 2: Comparison of VAS (cm) score among the two
groups

DISCUSSION

Our study focused on the topical analgesia for children
aged between 7 and 17 years undergoing peripheral
venous cannulation. The analgesic properties of 10%
lignocaine spray were compared with that of EMLA
cream by measuring the VAS scores. Various studies
undertaken to co-relate the children’s cognitive
ability with their ability to use VAS have proven the
conceptual ability of children of 7 years and above
to accurately use VAS. The pain assessment on VAS
with EMLA was comparable in terms of pain ratings as
observed in previous studies.® Our study revealed
that the VAS scores between the two groups were
comparable, hence, the analgesic properties of 10%
lignocaine spray for procedural analgesia were similar
to that of EMLA cream.

Few studies in the past have recommended that the 10%
lignocaine spray is an effective anesthetic on the skin.
In a randomized, double-blind, placebo-controlled
study, the investigators evaluated the analgesic
efficacy of 10% lignocaine spray in 144 patients
undergoing arterial blood gas sampling using the VAS.
The VAS score was 1.5 (IQR: 2.0) for the lignocaine
group and 5 (IQR: 2.0) for the placebo group. The
study concluded that 10% lignocaine spray had better
analgesic effect compared to placebo because it affects
free nerve endings associated with pain and heat.""

In another randomized trial, the cutaneous anesthetic
effect of 8% lignocaine spray against lignocaine patch
was compared using a more objective assessment by the

Group Number of VAS score (cms) P
subjects (n) Median (Q1, Q3) current perception threshold (CPT) test. In the study,
Group A 51 2(1,3) 0.586 thirteen healthy male participants were randomly
Group B 48 2(1,3) assigned to one of three treatments: a metered-dose 8%
Table 3: Comparison of ease of cannulation between 2 groups
Variable Category Group A Group B P
n=51 % n=48 %
Ease of cannulation Insertion at first attempt 46 90.2% 44 91.6% 0.951*
Number of minor adjustments needed 5 9.8% 4 8.4%
*Fisher’s exact test
i, i -
; ; i @
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Figure 2: Heart rate, systolic, and diastolic blood pressure of study participants in both the groups
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lignocaine spray, a lignocaine patch, or no treatment
which was behaving like a control. In both the groups,
CPTs for 250 and 2000 Hz stimuli were considered
greater at 30 minutes after administration than at
baseline and were comparable. They concluded
that, like the lignocaine patch, the lignocaine spray
provided weak equivalent analgesia after 30 minutes
of treatment. When compared to the lignocaine patch,
the advantage of the lignocaine spray was speedier
onset of action. As a result, the role of 10% lignocaine
spray as a beneficial topical anesthetic for superficial
unpleasant operations of mild to moderate pain
intensity is established.™?

In yet another randomized double-blind trial using
topical xylocaine® 10% pump spray to enhance
analgesia for venepuncture on 100 pregnant patients
scheduled for caesarean section, the authors
concluded that pre-treatment with topical xylocaine®
pump spray was a more convenient and effective
approach of minimizing venepuncture-related pain.
In this study, the authors emphasize the fact that 10%
xylocaine spray in high concentrations and presence
of skin penetration enhancers such as polyethylene
glycol and ethanol have the ability to penetrate the
deeper layer of skin.!"*

Similarly, a randomized controlled trial that evaluated
the analgesic effects of 10% lignocaine spray
versus placebo in 570 pregnant women undergoing
amniocentesis reported that the median procedural
pain score was significantly lower among the women
who received lignocaine spray when compared to
placebo. Since the procedure was of short duration, the
analgesic effect of the drug was not well understood;
but lignocaine spray has several advantages such as
fast onset of action, non-invasive method of application
and global availability. Hence, the lignocaine spray
has got good acceptance for the provision of analgesia
for short minimally invasive procedures.

On the contrary, a randomized double blinded
placebo-controlled trial comparing topical application
of 60 mg of 10% lignocaine spray with a placebo
(0.5% of chlorhexidine gluconate in 70% alcohol base)
before IV cannulation in adults found that topical
lignocaine spray was not effective in reducing pain
during IV cannulation. The authors attributed the
placebo effect to have played a major role in reducing
the pain during IV cannulation among the participants.
These results may not be comparable with children
as transdermal uptake of topical lignocaine spray may
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vary between children and adults owing to factors such
as optimal dose, duration, surface area of application,
temperature, cutaneous vaso-activity, hydration of
skin, and preoperative anxiety.!®

Although EMLA cream is a time-tested choice
for relieving pain and discomfort associated with
venous cannulation in children, recent studies have
recommended other alternatives to EMLA due to
many disadvantages associated with its use. EMLA
has vasoconstrictive properties reducing the caliber
of veins,'®7! slower onset of action, increased risk of
methemoglobinemia and is more expensive than other
popular alternatives. EMLA is not recommended for
use in children less than a month old.!%2]

This study emphasizes the effectiveness of 10%
lignocaine spray for procedural analgesia for IV
cannulation in children. Each dose of spray in the
study consisted of 0.1 ml solution equivalent to
10 mg. The researcher sprayed topical lignocaine
spray 3 times amounting to 30 mg at the intended
site of cannulation after disinfecting the site with
isopropyl alcohol. This dose was chosen based on the
research conducted by Van Straten et al. and Kanai
et al.>¥ In order to evaluate the effectiveness of
topical spray in children, we conducted a pilot study
in the age group of 7 to 17 years of age and found it to
be effective in the dosage of 30 mg.

The physio-chemical properties of lignocaine
facilitate rapid lipid membrane penetration and onset
of cutaneous anesthesia once the sub-epidermal nerve
endings have been reached.!'*?'?*! Cutaneously applied
lignocaine must first cross the relatively impermeable
stratum corneum, a teleological defense barrier.**! A
recurring theme is facilitation of transfer of topical
lignocaine across the stratum corneum.”>*! Different
mechanismstoenhance drugtransferacross the stratum
corneum include using a high drug concentration,
addition of solvent vehicles or penetration
enhancers (e.g. Water, ethanol, polyethylene glycol)
or application of an occlusive dressing over the treated
skin area.? Dermal application of high concentrations
of lignocaine (8-10%) appears safe and serum levels
were low even after application on broken skin. Owing
to these desirable properties and safe profile, we chose
to compare 10% lignocaine spray with EMLA cream
which is the standard of care in paediatric population.

However, further studies of optimal design and larger
sample size need to be conducted to explore newer
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methods to alleviate pain during cannulation process.
We enrolled children aged 7 to 17 years; hence, the
results may not be applicable to infants and toddlers in
whom establishing IV access may be more challenging.
Other limitations were that the role of preoperative
anxiety in children undergoing peripheral venous
cannulation which could have influenced pain
perception was not assessed in the study. Besides,
we did not assess the cutaneous vasodilatation which
could have an impact on the ease of cannulation.

CONCLUSION

Topical 10% lignocaine spray is equally effective
as EMLA cream for dermal analgesia during IV
cannulation in children.

Topical 10% lignocaine spray is likely to serve as
a safe, quick and a useful alternative in attenuating
peripheral venous cannulation pain in the paediatric
population due to fast onset of action and non-invasive
method of application.

Financial support and sponsorship
All drugs required in the study were provided at no
cost.

Conflicts of interest
There are no conflicts of interest.

REFERENCES

1. Zempsky WT. Optimizing the management of peripheral
venous access pain in children: Evidence, impact, and
implication. Pediatrics 2008;122(Suppl 3):121-4.

2. Kennedy RM, Luhmann J, Zempsky WT. Clinical implications
of unmanaged needle-insertion pain and distress in children.
Pediatrics 2008;122(Suppl 3):130-3.

3. Naik VM, Mantha SS, Rayani BK. Vascular access in children.
Indian ] Anaesth 2019;63:737-45.

4. Dave NM. Premedication and induction of anaesthesia in
paediatric patients. Indian ] Anaesth 2019;63:713-20.

5. Trottier ED, Doré-Bergeron M]J, Chauvin-Kimoff L, Baerg K,
Ali S. Managing pain and distress in children undergoing
brief diagnostic and therapeutic procedures. Paediatr Child
Health 2019;24:509-21.

6.  Egekvist H, Bjerring P. Effect of Emla (R) cream on skin
thickness and subcutaneous venous diameter. ] Eur Acad
Dermatol Venereol 1998:5261.

7. da Cunha Batalha LM, Correia MM. Prevention of
venipuncture pain in children: A comparative study of topical
anesthetics. Rev Enferm Ref 2018;4:93-100.

8. Powell CV, Kelly AM, Williams A. Determining the
minimumclinically significant difference in visual analog pain
score for children. Ann Emerg Med 2001;37:28-31.

9. Paut O, Calméjane C, Delorme J, Lacroix F Camboulives J.
EMLA versus nitrous oxide for venous cannulation in children.

172

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Page no. 24

Anesth Analg 2001;93:590-3.

Galinkin JL, Rose JB, Harris K, Watcha MF Lidocaine
iontophoresis  versus  eutectic =~ mixture of  local
anesthetics (EMLA) for IV placement in children. Anesth
Analg 2002;94:1484-8, table of contents.

Gur A, Tekin E. 10% Lidocaine spray as a local anesthetic
in blood gas sampling: A randomized, double-blind,
placebo-controlled study. Am J Emerg Med 2021;49:89-93.
Kanai A, Suzuki A, Okamoto H. Comparison of cutaneous
anesthetic effect of 8% lidocaine spray with lidocaine
patch using current perception threshold test. Pain Med
2010;11:472-5.

Van Straten A, Murray AA, Levin Al Xylocaine® 10% pump
spray as topical anaesthetic for venepuncture pain. South Afr
J Anaesth Analg 2018;24:75-8.

Homkrun P, Tongsong T, Srisupundit, K. Effect of xylocaine
spray for analgesia during amniocentesis: A randomized
controlled trial. Prenat Diagn 2019;39:1179-83.

Datema J, Veldhuis J, Bekhof J. Lidocaine spray as a local
analgesic for intravenous cannulation: A randomized clinical
trial. Eur ] Emerg Med 2019;26:24-8.

Browne J, Awad I, Plant R, McAdoo J, Shorten G. Topical
amethocaine (Ametop) is superior to EMLA for intravenous
cannulation. Can ] Anaesth 1999;46:1014-8.

Bjerring P, Andersen PH, Arendt-Nielsen L. Vascular response
of human skin after analgesia with EMLA cream. Br ] Anaesth
1989;63:655-60.

Arendts G, Stevens M, Fry M. Topical anaesthesia and
intravenous cannulation success in paediatric patients:
A randomized double-blind trial. Br ] Anaesth 2008;100:521-4.
Newbury C, Herd DW. Amethocaine versus EMLA for
successful intravenous cannulation in a children’s emergency
department: A randomised controlled study. Emerg Med ]
2009;26:487-91.

Shamriz O, Cohen-Glickman I, Reif S, Shteyer E.
Methemoglobinemia induced by lidocaine-prilocaine cream.
Isr Med Assoc ] 2014;16:250-4.

Adriani ], Dalili H. Penetration of local anesthetics through
epithelial barriers. Anesth Analg 1971;50:834-41.

Berde CB, Strichartz GR. Local anesthetics. In: Miller RD,
Eriksson LI, Fleisher LA, et al., editors. Miller’s Anesthesia.
8" ed. Philadelphia, PA: Churchill Livingstone Elsevier; 2014.
p. 1028-54.

Oshizaka T, Kikuchi K, Kadhum WR, Todo H, Hatanaka T,
Wierzba K, et al. Estimation of skin concentrations of
topically applied lidocaine at each depth profile. Int ] Pharm
2014;475:292-7.

Madison KC. Barrier function of the skin: “la raison d’etre” of
the epidermis. J Invest Dermatol 2003;121:231-41.

Poonai N, Alawi K, Rieder M, Lynch T, Lim R. A comparison of
amethocaine and liposomal lidocaine cream as a pain reliever
before venipuncture in children: A randomized control trial.
Pediatr Emerg Care 2012;28:104-8.

Prausnitz MR, Elias PM, Franz TJ, Schmuth M, Tsai JC,
Menon GK, et al. Skin barrier and transdermal drug delivery.
Dermatology 2012;3:2065-73.

Williams AC, Barry BW. Penetration enhancers. Adv Drug
Deliv Rev 2012;64:128-37.

Chantasart D, Li SK. Structure enhancement relationship of
chemical penetration enhancers in drug transport across the
stratum corneum. Pharmaceutics 2012;4:71-92.

Horita D, Hatta I, Yoshimoto M, Kitao Y, Todo H, Sugibayashi K.
Molecular mechanisms of action of different concentrations of
ethanol in water on ordered structures of intercellular lipids
and soft keratin in the stratum corneum. Biochim Biophys
Acta 2015;1848:1196-202.

Indian Journal of Anaesthesia | Volume 67 | Issue 2 | February 2023



Original Article

Address for correspondence:
Dr. Samar R. Amin,

7 Ahmed Maher Street,

Benha, Postal Code:

13511, AlQaluobia, Egypt.
E-mail: samar.rafik@gmail.com

Submitted: 06-Jan-2022

Revised: 14-Aug-2022
Accepted: 21-Jan-2023
Published: 16-Feb-2023

Access this article online

Website: www.ijaweb.org

DOI: 10.4103/ija.ija_19_22

Quick response code

Impact of erector spinae plane block on the quality
of recovery after lumbar spine decompression
surgery: A comparative study between addicts and
non-addicts
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ABSTRACT

Background and Aims: Acute pain management in drug addicts is a critical yet understudied topic.
Drug addicts have a decreased pain threshold, impairing anaesthetic pain control. This study aimed
to evaluate the postoperative quality of recovery in addicts and non-addicts after receiving erector
spinae plane block (ESPB) with general anaesthesia. Methods: Sixty males, aged 18-60 years,
with an American Society of Anesthesiologists physical status I/ll, scheduled for elective lumbar
decompression surgery, were divided into two equal groups. Group A included 30 addicts and
group N included 30 non-addicts. Both groups received bilateral ultrasound-guided ESPB with 20 mL
bupivacaine (0.25%) before induction of general anaesthesia. The primary outcome was comparison
of the 24-hour postoperative quality of recovery (QoR-15) score. The secondary outcomes were time
to first analgesic requirement, postoperative pain scores, morphine consumption, and adverse events.
Results: The QoR-15 score was higher in group N (median = 128.5, interquartile range = 107-136)
than in group A (118 [99-130]), indicating a better recovery in group N. The visual analogue scale
pain score was lower in group N than in group A, especially in the first 12 hours postoperatively.
Time to first analgesic request was significantly longer in group N than in group A (mean + standard
deviation: 8.67 + 2.74 and 5.53 + 1.64 hours, respectively, P=0.001), Morphine consumption was
significantly higher in group A than in group N (9.62 + 3.2 and 7.08 + 2.57 mg, respectively, P=0.041).
Conclusion: Drug addicts experienced decreased analgesic efficacy of ESPB compared to non-
addicts, with comparable postoperative QoR-15 score following lumbar decompression surgery.

Key words: Drug addicts, erector spinae block, lumbar decompression, ultrasound, postoperative
pain, analgesia, anaesthesia

INTRODUCTION

is challenging following such surgeries. Systemic
analgesia is an option; however, regional anaesthesia

Worldwide, drug addiction has become an increasingly
prevalent issue especially among young urban males.
Many patients are discovered to be addicted during
regular preoperative history taking.!! The main classes
of abused drugs involve alcohol, opiates, cannabinoids,
and stimulants. Chronic substance addiction is associated
with substantial psychiatric and somatic disorders, along
with additional perioperative challenges, including
intravenous cannulation, airway protection, intraoperative
management, and postoperative pain control.”

Lumbar spine surgery is a common therapeutic option
for patients with spine pathology but pain management

can provide more advantages than opioids due to
better pain relief and less adverse events.”! The erector
spinae plane block (ESBP) is an interfascial plane block
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with various applications as a perioperative analgesic
for back, thorax, and abdominal surgeries. ESPB
targets the ventral and dorsal rami of spinal nerves
and sympathetic innervation on different levels.!*!

Unlike other medical conditions, patients with drug
addiction do not often get satisfactory treatment in
the perioperative period. This has been related to
under-reportingorunderasking.”® Therefore, evaluating
the addicts’ recovery can be difficult. Previous studies
have focused on assessment of physical outcomes,
recovery durations, and postoperative adverse events
in addicts.%”! However, it seems more appropriate to
focus on the patient’s viewpoint regarding quality
of their recovery. The 15-item Quality of Recovery
(QoR-15) scale is a frequently used self-assessment
questionnaire for the early postoperative period.!®

To our knowledge, no former study has addressed the
issue of the recovery quality in addicts. Moreover,
the information that guide the postoperative acute
pain management in addicts is inadequate. This
encouraged us to conduct this comparative study
aiming to estimate the postoperative QoR-15 score in
addicts and non-addicts after receiving bilateral ESPB
in lumbar decompression surgeries. Present study
hypothesises that local anaesthetic (LA) duration
and intensity would be reduced by chronic substance
addiction, affecting postoperative recovery experience.

METHODS

The institutional ethics committee approved the
study and written informed consent was obtained
from patients. This prospective double-blinded
controlled study was performed in compliance
with the Declaration of Helsinki of 1975, as revised
in 2013. The patients were recruited during June
2021 to December 2021. The trial was prospectively
registered in the clinicaltrials.gov (NCT04943549).
Eligible patients were assigned into two equal-sized
groups (number = 30).

Patients in group A had a history of drug addiction
(one drug or combination of two or more) for more than
one year, such as marijuana (cannabis), clonazepam,
and/or tramadol. Patients in group N had no history of
addiction to any substance (control group). Both groups
received bilateral ESPB before general anaesthesia.

The study included 60 males, aged 18 to 60 years,
who were eligible for elective lumbar spine

174

decompression surgery under general anaesthesia,
with a history of smoking and had an American
Society of Anesthesiologists physical status (ASA-PS)
I/Il. Patients were classified as addicts based on
their personal history obtained by the anaesthetist
responsible of the preoperative assessment. Patients
were required to have at least one year of drug
consumption (as a regular habit, not as a prescribed
medication) and drug withdrawal symptoms when the
substance was discontinued. In contrast, subjects in
the control group had no drug addiction history in the
past two years. The exclusion criteria were patients
with hepatic or renal dysfunction, preoperative
communication disability or cognitive disorder,
previous back surgery, block puncture site infection,
allergy to any drug, alcohol consumption, coagulation
disorders, and emergency surgery.

All addicts were encouraged to take their daily dose of
the drug before surgery.

The patients were taken to the anaesthesia
preparation room, 30 minutes before the procedure.
Intravenous (IV) cannula was inserted and standard
monitoring (electrocardiogram, noninvasive arterial
blood pressure, and pulse oximetry) were applied on
the patient and premedications (midazolam 0.02 mg/
kg and ranitidine 50 mg) were administered. Patients
had bilateral ultrasound-guided ESPBs at the lowest
thoracic level (T12).

Each patient was positioned on his left
side. A low-frequency, curved, ultrasound
transducer (LOGIQ e, GE corporate, general electric
company, United States of America) was used.
After skin sterilisation, the ultrasound probe was
positioned in a longitudinal alignment, 2-3 cm lateral
to the midline to locate the transverse process, and
identify the erector spinae muscles covering it. After
LA infiltration into the superficial tissues, an 8-cm
22-gauge block needle (Perifix, B.BRAUN, Melsungen
AG, Germany) was introduced cranio-caudally to
make contact with the transverse process, with its tip
under the erector spinae muscles. A small bolus of
LA was injected to observe the muscle detaching from
the transverse process and confirm the correct needle
position. Bupivacaine 0.25% (20 mL) was injected
deep to the erector spinae muscles. This manoeuver
was repeated on the other side. Five minutes following
the block, cutaneous sensation was checked by a
pinprick test over the patient’s back and repeated
every 5 minutes until sensory loss was detected. Lack
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of sensory loss after 15 minutes on either or both sides
was considered as failed block and the patient was
excluded from the analysis.

Once the sensory loss was ensured, anaesthesia
was induced using propofol 1-2 mg/kg, fentanyl
1-2 ug/kg, and muscle relaxant (cisatracurium 0.2-0.3
mg/kg). Isoflurane was used to maintain anaesthesia.
Fentanyl bolus was given if heart rate (HR) or mean
arterial pressure (MAP) increased more than 20%
of preoperative baseline and cisatracurium booster
doses were used for muscle relaxation. After surgery
and reversal of muscle relaxant, all patients were
moved to the postanaesthesia care unit (PACU) for
at least 30 minutes. Both groups received the same
postoperative analgesic treatment, including 30 mg
of IV ketorolac given 30 minutes before the end of
procedure and repeated every 8 hours afterward. When
the visual analogue scale (VAS) score exceeded 3, IV
morphine was titrated by 2-5 mg increments every
5 minutes, until pain relief (VAS <3) or a maximum
dose of 20 mg was reached. The anaesthesiologist in
charge of the surgery and evaluating physician were
uninformed of the group assignment.

The primary outcome was QoR-15 at 24 hours following
surgery. This recovery score compromises 15 questions
that assess five clinical characteristics: physical status
(5-items), emotional well being (4-items), physical
independence (2-items), psychological care (2-items),
and pain (2-items). Each item is scored on an 11-point
numerical rating scale [Figure 1]. The sum of the
15 items’ scores is from 0 to 150 and higher scores
represent better recovery.®! The questionnaire was
translated to the patient by the evaluating physician.

The secondary outcomes included the onset of
sensory blockade (defined as the time elapsed from
the end of final injection till complete disappearance
of pinprick sensation of all distributions of the nerve),
intraoperative hemodynamic parameters (MAP and
HR), and number of additional fentanyl boluses.
Postoperative pain evaluation using VAS, during rest
and movement, at PACU admission, 2, 4, 8, 12, and
24 hours, and the first time to request morphine and
its dosage were also recorded. Finally, any side effects
related to the block such as pruritus, nausea, vomiting,
agitation, and delirium were noted.

Statistical analysis was carried out using Statistical
Package for Social Sciences version 25 (International
Business Machines, Armonk, New York, United
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QoR-15 Patient Survey

Date: __/__/__ Study #:
Preoperative D Postoperative D
PART A

How have you been feeling in the last 24 hours?
(0 to 10, where: 0 = none of the time [poor] and 10 = all of the time [excellent])

1. Able to breathe easily Mone of All of
thetime 0 1 2 3 4 5 6 7 8 9 10 thetime
2. Been able to enjoy food None of Al of
thetme 0 1 2 3 4 5 6 7 8 9 10 thetime
3. Feeling rested None of Al of
thetme 0 1 2 3 4 5 6 7 8 9 10 thetime
4. Have had a good sleep Mone of All of
thetme 0 1 2 3 4 5 6 7 8 9 10 thetime
5. Able to look after p I Mone of Al ol
toilet and hygiene unaided thetime 0 1 2 3 4 5 6 7 8 9 10 thetime
6. Able to communicate with None of All of
family or friends thetme 0 1 2 3 4 5 6 7 8 9 10 thetme
7. Getling support from h None of Allof
doclors and nurses thetime 0 1 2 3 4 5 6 7 8 9 10 thetime
8. Able to return to work or Mone of Allof
usual home activilies thetime 0 1 2 3 4 5 6 7 8 9 10 thetme
9. Feeling comfortable and in None of All of
conirol metme 0 1 2 3 4 5 6 7 8 9 10 thetime
10. Having a feeling of g I Mone of Allof
well-being thetme 0 1 2 3 4 5 6 7 8 9 10 thetime
PARTB

Have you had any of the following in the last 24 hours?
(10 to 0, where: 10 = none of the time [excellent] and 0 = all of the time [poor])

11. Moderate pain MNone of Al of
thetime 10 9 8 7 6 5 4 3 2 1 0 thetime
12. Severe pain None of Al of
thetime 10 9 8 7 6 5 4 3 2 1 0 thetime
13. Nausea or vomiting Mone of Allof
thetime 10 9 8 7 6 5 4 3 2 1 0 thetime
14, Feeling worried or anxi None of Al of
thetme 10 9 8 7 6 5 4 3 2 1 0 thetime
15. Feeling sad or depressed Mone of All of
hetme 10 9 8 7 6 5 4 3 2 1 0thetime

Figure 1: The quality of recovery (QoR-15) questionnaire.®

States). The Shapiro-Wilk test and Q-Q plots were
used to determine the normality of quantitative
variables. Quantitative variables were summarized
as mean = standard deviation (SD) or median
and interquartile range. Unpaired t-test was used
to compare normally distributed data between the
study arms, while the Mann-Whitney U test was
used to compare non-normally distributed variables.
Qualitative variables were summarized as numbers
and percentages and compared using the Chi-squared
test. P values <0.05 indicated statistical significance.

The sample size was calculated using G*power
software version 3.1.9.2 (Heinrich Heine University,
Dusseldorf, Germany) based on difference in QOR-15
between addicts and non-addicts. With a large expected
effect size (d = 0.8), the sample size was 52 patients
(26 per group). Alpha and power were adjusted at 0.05
and 0.8, respectively. The study included 60 patients
to account for possible dropouts.
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RESULTS

Sixty eight patients were assessed for eligibility. Eight
were excluded due to refusal to participate (n = 4),
meeting the exclusion criteria (n = 3), and failed
block (n = 1). The remaining 60 patients were
included in the analysis (30 in each group) [Figure 2].

No significant differences were reported between both
groups regarding demographic characteristics (age,
body mass index, and ASA PS) and operative
data (length of the procedure, type and level of surgical
intervention, average time to perform the block, and
onset of the block) [Table 1].

No significant differences were noted regarding the
lowest and highest MAP or HR recorded during the
surgery. Therates of intraoperative hypotension requiring
intervention and postoperative nausea vomiting were
low and comparable in both the groups. In addition,
both groups had no other block complications (pruritus,
respiratory depression, agitation, or delirium) [Table 2].

Regarding perioperative narcotics received by
the patients, the addict group was comparable to

the non-addict group in fentanyl consumption
intraoperatively (56.33 + 8.8 and 54.5 = 10.2 mg,
respectively) [Table 2]. However, a significant
difference was observed in the mean duration of
the first analgesic requirement (8.67 = 2.74 and
5.53 = 1.64 hours in the non-addict and addict
groups, respectively) (P =0.001). Furthermore,
the overall postoperative morphine dose was
significantly increased in addict group than non-
addict group (9.62 = 3.20 and 7.08 *= 2.57 mg,
respectively) (P =0.041) [Table 3].

QoR-15 score at 24 hours postoperatively was higher
(better recovery) in the non-addict group (median =
128.5, interquartile range = 107-136) than in the
addict group (118, 99-130) but without statistical
significance (P =0.067). Also, no significant difference
was reported between both the groups concerning
the first ambulation time or duration of hospital stay
(P > 0.05) [Table 3].

The VAS scores were lower in non-addicts than addicts
in the first 12 hours postoperatively with significant
values at 8 and 12 hours (P < 0.05). At 8 hours, it
was significantly lower in non-addicts during rest

[ Enrolment ]

Assessed for eligibility (n= 68)

Excluded (n=7)
.| + Declined to participate (n= 4)

"| + Not meeting inclusion criteria (n= 3)

Randomised (n=61)

l

Y

-

Allocation ]

Y

Allocated to group A (n=31)

+ Received Bilateral ESPB (n= 30)
+ Did not receive Bilateral ESPB (n=0)

Allocated to group N (n=30)

+ Received Bilateral ESPB (n= 30)
+ Did not receive Bilateral ESPB (n=0)

Y [
\

Follow-Up ] L 2

Lost to follow-up (n= 0}

Discontinued intervention (failed block) (n= 1)

Lost to follow-up (n=0)

Discontinued intervention (n= 0)

Analysis ] 2

Analysed (n= 30)
+ Excluded from analysis (n= 0)

Figure 2: Consort flow diagram of the study cases.
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Analysed (n= 30)
+ Excluded from analysis (n= 0)
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Table 1: Demographic and clinical criteria of the studied groups

Group A (n=30) Group N (n=30) P
Age (y) 37+9.71 36.1£9.74 0.721
BMI (kg/m?) 25.9+4.51 25.56+3.54 0.752
ASA (n%)
| 23 (76.7) 21 (70) 0.559
Il 7 (23.3) 9 (30)
Duration of surgery (min) 121.5+25.47 123.17420.82 0.782
Type of surgery (n)
Laminectomy 20 (66.7) 17 (56.7) 0.426
Discectomy 10 (33.3) 13 (43.3)
Level of surgery (n)
| 18 (60) 21 (70) 0.417
Il 12 (40) 9 (30)
Time to perform the block (min) 14.18+3.21 14.92+3.5 0.107
Onset of sensory block (min) 15.77+1.87 14.842.2 0.0721

Data are presented as meantstandard deviation (SD) and number (n) (%). BMI, body mass index; ASA, American society of Anesthesiologists.

Table 2: Intra-operative findings and adverse events in the studied groups

Group A (n=30) Group N (n=30) P
Mean SD Mean SD
Highest HR recorded (beat/min) 93.3 4.72 914 3.31 0.076
Lowest HR recorded (beat/min) 59.8 6.25 61.6 6.34 0.272
Highest MAP recorded (mm Hg) 143.36 6.1 141.57 7.27 0.672
Lowest MAP recorded (mm Hg) 86.16 3.83 84.57 3.18 0.083
Additional Intraoperative Fentanyl (ug) 56.33 8.80 54.5 10.2 0.459
Hypotension requiring intervention, (n) 2 (6.6) 1(3.33) 0.553
PONV (n) 5 (16.7) 3 (10) 0.447
Reported block complications (n) 0 0 0.99

Data are presented as meanztstandard deviation (SD) and number (n) (%). HR, heart rate; MAP, mean arterial pressure; PONV, postoperative nausea and

vomiting.

Table 3: Postoperative findings in the studied groups

Group A Group N P
Mean SD Mean SD
Time to first analgesic request (h) 5.53 1.64 8.67 2.74 0.001*
Total morphine consumption in 24 h (mg) 9.62 3.20 7.08 2.57 0.041*
Time to ambulation (h) 18.03 6.14 16.83 4.57 0.394
Duration of hospital stay (days) 2.8 0.81 2.63 0.72 0.401

QoR-15 score

118 (99-130)

128.5 (107-136) 0.067

Data are presented as meantstandard deviation and median (inter quartile range). *Statistically significant (P<0.05).

and movement, while at 12 hours it was significantly
lower only during movement. However, after 12 hours,
no observed differences were found between both the
groups [Figure 3].

DISCUSSION

Anaesthesiologists encounter difficulties while dealing
with patients having drug abuse. Multimodal analgesia
concepts apply equally well to addicts and non-addicts.
Yet, regional anaesthesia has long been recommended
for addicts by many anaesthesia practitioners, as a
reliable anaesthetic and postoperative pain control
strategy, for various procedures.!

Indian Journal of Anaesthesia | Volume 67 | Issue 2 | February 2023

This clinical trial evaluated the effectiveness of
ESPB in substance abusers via the patient-centered
outcome measurement (QoR-15). The study revealed a
comparable recovery quality at 24 hours postoperatively
between addicts and non-addicts. However, ESPB
prolonged the time to first opioid request, decreased its
consumption, and reduced VAS scores in non-addicts
compared to addicts following lumbar decompression
surgery. No significant differences were noted regarding
onset of block and intraoperative or postoperative
complications in both the groups.

Many studies that have investigated the effect of LA
for postoperative analgesic profile in opium abusers
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—+—Group A
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VAS during rest
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Figure 3: Visual analog scale (VAS) pain scores at rest (a) and on movement (b) in postanaesthesia care unit (PACU) during the first 24 hours.

concur with our results. Azimaraghi et al.l performed
brachial plexus block on addicts undergoing upper
extremity surgery. They concluded that chronic opium
abusers had a shorter sensory and motor blockade
duration than non-abusers. Another Iranian study
reported a shorter length of anaesthesia in opium
abusers who underwent suturing for hand lacerations
when using lidocaine for digital block.”! Several
studies were conducted on addicts who received spinal
anaesthesia for lower abdominal and lower extremity
surgeries. They have demonstrated shorter sensory
and motor blockade durations after intrathecal LA.[1Y

In contrast, Majidi et al.'¥! did not find any difference
in pain reduction or duration of action between
addicts and non-addicts when lidocaine was used as
an anaesthetic agent for suturing skin lacerations.

The results of present study are concomitant with a
retrospective study performed by Liu et al.,** who
noted that cannabis users had greater pain scores
and poorer sleep quality than non-users in the initial
postoperative period following orthopaedic surgery.
Also, a prospective study conducted by Jefferson
et al.™ reported higher pain scores in cannabis users
and suggested increasing the postoperative pethidine
doses following elective surgical procedures.

A retrospective study, conducted by Rishel et al.,"”
concurred with our results regarding the impact of
long-term preoperative benzodiazepine usage on
opioid utilization postoperatively. They reported the
need for higher opioid doses in such patients.

Various mechanisms explain drug tolerance
development in opium abusers. Downregulation
of the number of receptors reduces the affinity for
agonists and hence reduces the response to the
drug.l'® The receptors of LA in different parts of the
body are structurally and functionally similar to opioid

178

receptors, hence they gain tolerance with long-term
exposure to opioids.'” Also, exposure to excessive
exogenous medications causes changes in function
and release of the endogenous peptides, decreasing
pain threshold and increasing the response to painful
stimulation.®

On the other hand, cannabinoid receptors (CB1,
CB2) are also involved in pain modulation process.
Desensitization and downregulation of the number of
receptors has been reported with long-term exposure to
cannabinoids.!"! Although activation of cannabinoid
receptors causes inhibitory effect to pain response,
these antinociceptive effects play a better role in
chronic pain than acutely induced pain. In vitro studies
have revealed that the binding of endocannabinoids to
CB1 receptors cause pain sensitization unpredictably
and even increase the risk of chronic pain.* Finally,
studies on neuro-anatomical distribution of opioid
and cannabinoid receptors revealed overlap in their
locations in the central nervous system that are
engaged in painful stimuli processing.?!!

ESPB has proved its ability to enhance the quality of
recovery in various studies., Yao et al.*?! performed
a preoperative ESPB with ropivacaine in patients
undergoing modified radical mastectomy and reported
an improvement in the QoR-15 score compared to the
controls. Also, Finnerty et al. compared ESPB with
serratus anterior plane block, in minimally invasive
surgeries in thorax, and noted better scores with
ESPB.?¥ Furthermore, Yao et al.*¥ adopted the QoR-40
score (the older version) to assess the influence of
ESPB on recovery after video-assisted thoracic surgery
and confirmed the same results.

The present study had some limitations. The sample
size was small relative to the frequency of addiction.
Also, the recruited patients were addicted to more
than one drug, so diagnosing and defining failure was
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challenging. We suggest that several separate studies
should be conducted to investigate efficacy of regional
anaesthesia among addicts on a sample population
that is only addicted to a single drug. Finally, patients’
preoperative QoR-15 scores were not assessed. Thus,
we had no baseline against which postoperative
results could be compared. However, the QoR-15 was
developed to be used after surgery and due to patients’
exhaustion and surgery-related stress,?>?%! its efficacy
to provide a reliable baseline in the preoperative
period has been questioned. Furthermore, we used it
similarly in both the groups.

CONCLUSION

Although the QoR-15 score at 24 hours postoperatively
was comparable in both the groups, addicts receiving
preoperative bilateral ESPB required postoperative
analgesiaearlier and had increased opioid consumption
than non-addicts following lumbar decompression
surgery.
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Correlation of transcranial Doppler based
parameters with computed tomography assessed
cerebral oedema score in patients with traumatic
brain injury: A prospective observational study
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ABSTRACT

Background and Aims: Cerebral oedema and increased intracranial pressure are associated
with poor neurological outcomes in traumatic brain injury (TBI). This study aimed to examine
the correlation between transcranial doppler (TCD) derived indices and computed tomography
assessed cerebral oedema score in patients with TBI. Methods: This prospective observational
study was conducted between April 2021 and December 2021 after approval from the University
Research Ethics Committee (R75/2021) and registration with the clinicaltrials.gov (NCT04834453).
Cerebral oedema on computed tomography (CT) imaging of the brain was scored as (0 = no
cerebral oedema, 1 = mild cerebral oedema, 2 = moderate cerebral oedema, and 3 = severe
cerebral oedema). The daily neurological assessment was performed using Glasgow coma
scale score. TCD-based parameters, mean flow velocity (MFV), and pulsatility index (PI) in
middle cerebral arteries were simultaneously obtained. Results: There was a significant negative
correlation between MFV and cerebral oedema score (r = - 0.840, P <.001) and a significant
positive correlation between Pl and cerebral oedema score (r = 0.825, P <.001) on the seventh
day of assessment. Significant differences were noted in MFV [53.17 + 7.52 cm/s vs. 34.55 +
3.35cm/s] and P1[1.02 + 0.16 vs. 1.46 + 0.07] in patients with improvement and no improvement
in cerebral oedema after seven days of TBI management. Conclusion: Bedside assessments
of TCD-based parameters of MFV and PI correlate well with CT-based assessment of cerebral
oedema in patients with TBI.

Key words: Brain injuries, cerebral oedema, computed tomography, middle cerebral artery,
transcranial Doppler sonography

INTRODUCTION

in individuals suffering from TBI, stroke, and other
cerebral diseases.’* Assessment of cerebral oedema

Traumatic brain injury (TBI) results in disruption
of normal brain function. The degree of cerebral
oedema and raised intracranial pressure (ICP) are
associated with poor neurological outcomes after TBI.
Cerebral oedema is a nonspecific pathological brain
swelling occurring after neurological damage and
manifests in localized or diffuse patterns.’?! Cerebral
oedema is assessed indirectly with surrogate measures
such as tissue shifts and structural abnormalities on
brain computed tomography (CT) imaging or by an
increase in ICP. It is one of the common causes of
increased ICP and has been linked to poor prognosis

on brain CT imaging requires patient transportation
and carries the risk of hemodynamic instability and
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radiation exposure. Transcranial Doppler (TCD)
sonography is a noninvasive bedside technique for
rapid assessment of cerebral blood flow velocities and
ICPB! In patients with high ICP, mean and diastolic
blood flow velocities (MFV and DFV) decrease but
pulsatility index (PI) increases.l®’ The purpose of this
study was to examine if bedside TCD study can be
used to assess severity of cerebral oedema in patients
with TBI. The primary objective was to determine the
relationship of TCD-based parameters of MFV and
PI with CT-based cerebral oedema score during the
management of TBL

METHODS

This prospective observational study was performed
after approval from the Ain Shams University Research
Ethics Committee (REC), Cairo, Egypt (R75/2021)
and registration in clinicaltrials.gov (NCT04834453).
The study was conducted between April 2021 and
December 2021 at the Intensive Care Unit of the
hospital, after obtaining a written informed consent
from the legal guardians of the patients in accordance
with the principles of Declaration of Helsinki.

Patients belonging to both genders, aged 18-60 years,
with blunt TBI associated with diffuse brain oedema
were enrolled in the study and followed prospectively.
Exclusion criteria were pregnancy, focal brain injury,
intracerebral hemorrhage, and patients whose
blood flow velocities could not be obtained from
trans-temporal acoustic bone windows.

The diagnosis of cerebral oedema was based on the CT
imaging. The cerebral oedema was scored as follows:
0 = no brain oedema, 1 = mild brain oedema,
2 = moderate brain oedema, and 3 = severe brain
oedema. Oedema was defined as mild when the
ventricles and cisterns were narrow in the CT in the
acute stage; moderate, when in addition to the mild
form, the sylvian fissure and cortical gyri were not
visualized; and severe, when in addition to mild and
moderate, the perimesencephalic cisterns could not
be visualized.”? The neurological examination was
performed daily using the Glasgow coma scale (GCS).
A trained intensivist performed bilateral TCD
for obtaining middle cerebral artery (MCA) MFV
calculated as (peak systolic velocities (PSV) + (end
diastolic velocities (EDV) X 2))/3 and PI calculated
as (PSV- EDV)/MFV, through the temporal cranial
window with the patient in the supine position, TCD
was performed using (Siemens Healthineers, Erlangen,
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Germany) phased array probe of 1.1-4.8 MegaHertz
frequency [Figure 1]. The intensivist was blinded
to the CT findings to reduce bias. Improvement in
oedema was defined as a reduction in the CT score.
The primary outcome was the correlation between
TCD indices (MCA MFV, and PI) and severity of
cerebral oedema (measured by CT score).

The study sample size was calculated using PASS
11 - Power Analysis and Sample Size software (2011),
Number Cruncher Statistical System, LLC. Kaysville,
Utah, United States of America. Using the Spearman
rho to calculate the correlation between quantitative
and ordinal variables, a sample size of at least 32
will achieve a power of 0.80 to detect a correlation
coefficient of at least 0.5 with a level of significance
of 0.05 when compared to the null hypothesis of zero
correlation coefficient.

The information was gathered, updated, coded,
and entered into the Statistical Package for Social
Science (SPSS) (Released 2015, Version 25.0.
Armonk, New York: International Business Machines
Corporation, United States of America). The qualitative
data were presented as numbers and percentages
and the Chi-squared test was used for comparision.
Quantitative data with parametric distribution were
reported as mean, standard deviation, and range and
were compared between two independent groups
using the independent t-test and between paired
groups using paired t-test. Also, quantitative data with
nonparametric distribution were reported as median
with interquartile range (IQR) and compared between
two independent groups using the Mann-Whitney
test and between paired groups using the Wilcoxon

1 LIMCAPS &755 omh
LIMCAED 1188 cmh
Lt MCA Ry R
Lt MCA Pt 1m

Figure 1: Transcranial Doppler of the left middle cerebral artery in a
patient with traumatic brain edema
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Rank test. Spearman correlation coefficient was used
to assess the correlation between two quantitative
parameters in the same group and receiver operating
characteristic curve was used to assess the best cut-off
point with its sensitivity, specificity, positive predictive
value (PPV), negative predictive value (NPV), and
area under the curve of improvement predictors. The
confidence interval was set to 95% and the margin
of error accepted was set to 5%. So, the P value was
considered significant at the level of <0.05.

RESULTS

From April 2021 to December 2021, 48 patients with
TBI were eligible for the study, of which 16 patients
were excluded: one patient was pregnant, three
patients died within 24 hours, six patients had an
intracerebral haemorrhage, and temporal acoustic
window was not found in six patients. Finally, we
enrolled 32 consecutive patients with cerebral oedema
after blunt head trauma. The mean age of the study
population was 42.47 + 11.74 years and there were
12 (37.5%) females and 20 (62.5%) males. On day
1, the median (IQR) Acute Physiology and Chronic
Health Evaluation (APACHE) II score was 11 (10-12),
the median GCS was 12.0 (IQR, 11.0-13.0), the median
CT oedema score was 3 (IQR, 2-3), mean MFV was
36.99 + 5.12 cm/s, and mean PI was 1.44 + 0.15. On
day 7, the median GCS was 13.0 (IQR, 10.0-15.0),
the median CT oedema score was 1.0 (IQR, 0.0-1.5),
mean MFV was 48.52 + 10.57 cm/s, and mean PI was
1.13 * 0.24. When comparing the results between days
1 and 7, GCS score showed no statistically significant
difference (P =0.402), while CT oedema score, MFYV,
and PI were statistically different (P < 0.001) [Table 1].
After treatment, cerebral oedema improved on CT
assessment in 24 patients and no improvement was
seen in 8 patients. There was a significant difference
in MFV (53.17 = 7.52 cm/s vs. 34.55 * 3.35 cm/s),
PI (1.02 = 0.16 vs. 1.46 = 0.07), and GCS score
(10 [9.5-11] vs. 14 [12-15]) between patients who
showed improvement on CT oedema scores and who
did not, P <.001 for all comparisons [Table 2].

Agreement of TCD-based MFV and PI with CT-based
cerebral oedema score improvement was as follows:
For MFV, when the cutoff was >40.6 cm/s; sensitivity
was 95.83%, specificity was 100%, PPV was 100.0%,
and NPV was 80%. For PI, when the cutoff was <1.34;
sensitivity was 91.67%, specificity was 100%, PPV was
100.0%, and NPV was 80.9% [Figure 2 and Table 3].
On day 7, there was a significant negative correlation
between MFV and cerebral oedema score (r = -0.840,
P <0.001) and significant positive correlation between PI
and cerebral oedema score (r = 0.825, P<.001) [Figure 3].

DISCUSSION

The TCD sonography is a low-cost, noninvasive,
bedside  technique for evaluating cerebral
hemodynamics.”®! The two common TCD assessments
performed by insonating the MCA through the
temporal window are MFV and P11

TCD sonography has been used to evaluate cerebral
blood flow velocity in clinical practice since 1982.1%
Apart from assessment of normal cerebral physiology,
it is often used to assess pathological changes after
subarachnoid hemorrhage, TBI, acute ischemic stroke,
and brain death both in adults and children.!*-3

Sensitivity

od 200000 e cT
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100-Specificity

Figure 2: Agreement for GCS, MFV, and Pl with CT score as a predictor
for cerebral oedema improvement on day 7. GCS, Glasgow Coma
Scale; MFV, Mean Flow Velocity; PI, Pulsatility Index; CT, Computed
tomography

Table 1: GCS score, CT based cerebral oedema score, TCD based MFV, and Pl on day 1 and day 7

Parameter Day 1 Day 7 P
N=32 N=32
GCS score Median (IQR) 12 (11-13) 13 (10-15) 0.438"
MFV cm/s Mean+SD 36.99+5.12 48.52+10.57 <0.001*
PI Mean+SD 1.44+0.15 1.13+0.24 <0.001*
CT cerebral oedema score Median (IQR) 3 (2-3) 1 (0-1.5) <0.001%

*: Paired t-test; !: Wilcoxon Rank test; GCS: Glasgow Coma Scale, CT: Computed tomography, MFV: mean flow velocity, PI: pulsatility index, SD: standard

deviation, n: number
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Table 2: Comparison of GCS score, MFV, and Pl in patients who showed improvement in CT cerebral oedema score on
day 7

Day 7 No improvement Improvement P
n=8 n24
GCS score Median (IQR) 10 (9.5-11) 14 (12-15) <0.001%
MFV cm/s MeantSD 34.55+3.35 53.17+7.52 <0.001*
PI MeantSD 1.46+0.07 1.02+0.16 <0.001*

*: Paired t-test; ": Wilcoxon Rank test; GCS: Glasgow Coma Scale, MFV: mean flow velocity, PI: pulsatility index, SD: standard deviation, IQR: interquartile range,

n: number

Table 3: Agreement for GCS score, MFV, and Pl with CT cerebral oedema score improvement on day 7

Day 7 AUC Cut off value Sensitivity Specificity PPV NPV
MFV cm/s 0.971 >40.6 91.67 100.0 100.0 80.0
PI 0.997 <1.34 95.83 100.0 100.0 88.9

AUC: Area under the curve, PPV: positive predictive value, NPV: negative predictive value, GCS: Glasgow Coma Scale, MFV: Mean Flow Velocity, PI: Pulsatility

Index, CT: Computed tomography

] e e me .
.'\_ 200 s s sass S
5
h y
250+ ™ o
» /
W 2507 o
', "l
\ /
w0 e k. A
N 200 .
= #
7 By P
5 120 % 3 /
- g 1.507 -
i “ /
% P /
i e ol \'\ = i 100 « ® a4 ee -
% /_’
\_\ //.
il X 50 '
\
\\ P4
20+ . ® e woems 004 s e der s m .
\ /
T T T T T T T T T T T
0o nm 00 0 00 50 L] 100 120 140 160
a MFV day T Pl day 7

Figure 3: (a) Correlation between MFV and CT cerebral oedema score on day 7. (b) Correlation between Pl and CT cerebral oedema score on
day 7. MFV, Mean Flow Velocity; PI, Pulsatility Index; CT, Computed Tomography

The European Society of Intensive Care Medicine in
2021 recommended (weak recommendation) B-mode
transcranial color-coded duplex (TCCD) assessment
of MCA as a basic skill for the analysis of qualitative
waveform and to measure PI for excluding intracranial
hypertension impairing cerebral perfusion.'*
Consciousnessdeterioratesasaresultof global cerebral
hypoperfusion and ischemic encephalopathy caused
by elevated ICP!"*! As per Frank, the most common
cause of neurologic deterioration in individuals with
massive supratentorial infarctions was decreased
cerebral perfusion pressure due to elevated
ICP! TCD can replace invasive cerebral blood
flow measurement techniques while still providing
equivalent prognostic data. With an odds ratio of
3.9 (confidence interval [CI], 1.2-13), a low-flow
velocity state defined as an MCA MFV of <35 cm/s
within 72 hours following head injury has been
demonstrated to predict an adverse outcome at
6 months."®! Mayer et al.l'”! found that when ICP was
raised in individuals with intracerebral haematoma
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volumes >25 mL, MFV and DFV were low, and PI
values were high.

In the present study, we observed that TCD-based
parameters correlated well with CT-based scores with
regards to improvement in cerebral oedema after TBI
over a seven-day period.

There have been reports on sonographic monitoring
of ICP in the last few years.['®'% Asil et al.’* tracked
the increase in ICP caused by cerebral oedema with
TCD in patients with MCA infarction. They observed
that increases in PI were related to the midline shift
observed on the third day. Patients in whom maximal
PI was >1.5 during the first 10 days had a worse
prognosis than those when maximal PI was <1.5.
In a study by Bouzat et al.,*"! TCD was performed
on 356 patients with a GCS score of 9 to 15 with
mild lesions on cerebral CT scan. TCD thresholds
had 80% sensitivity (95% CI, 56%-94%) and 79%
specificity (95% CI, 74%-83%) for predicting
neurologic worsening in patients with PI <1.25 and
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DFV >25 cm/s in the two MCAs. TCD had negative
predictive values of 98% (95% CI, 96%-100%) and
positive predictive values of 18% (95% CI, 11%-28%),
indicating that it could be effective for in-hospital
triage.

TCD being an operator-dependent technology
requires detailed three-dimensional knowledge of
cerebrovascular anatomy and its variations could be
a limitation to the present study. Also, inadequate
acoustic windows were prevalent in about 15% of
the patients. This may be related to the thickness and
porosity of the bone around the acoustic windows and
attenuation of the ultrasound energy transmission.
TCD measurements are also limited to the large basal
arteries and can only provide an index of global rather
than local cerebral blood flow velocity. Our findings
may not be generalizable to patients with focal TBI
lesions. Factors other than cerebral oedema such as
raised ICP alone without oedema can also result in low
MFV and high PI, and hence, TCD-based assessments
may not be specific for cerebral oedema evaluation.
Finally, while most centers that manage TBI are likely
to have CT imaging facility, TCD equipment may not
always be available.

CONCLUSION

TCD-based parameters of MFV and PI correlate well
with CT-based scores of cerebral oedema in patients
with TBI. The TCD parameters obtained at bedside
can help assess improvement in cerebral oedema
scores on brain CT imaging without the need for
in-hospital transport. Further studies with larger
sample sizes are needed to establish the utility of TCD
sonography in serial assessments of cerebral oedema
and prognostication after TBI.
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ABSTRACT

Background and Aims: Ketamine and dexmedet omidine have neuroprotective effects that may
reduce the occurrence of postoperative cognitive dysfunction (POCD) when they are used by
intravenous infusion in geriatric patients scheduled for cataract extraction. Methods: Ninety patients
aged 65-85 years old, ASA physical status Il and Ill, and scheduled for cataract extraction under
peribulbar block were randomly distributed equally among three groups: control group, in which patients
received normal saline; ketamine group, in which patients received 0.3 mg/kg/h of ketamine; and
dexmedetomidine group, in which patients received 0.5 pug/kg/h of dexmedetomidine. Medications
were administrated by intravenous infusion and started 10 min before the surgery and continued
throughout the duration of surgery. The analysed parameters included the incidence of POCD
(primary outcome) through composite score of neuropsychological testing at one week and 3 months
after surgery, postoperative pain score, postoperative sedation score, changes in haemodynamic
parameters, changes in intraocular pressure, and incidence of complications. Results: In comparison
with control group, ketamine and dexmedetomidine groups exhibited a significant decline in number
of patients who developed POCD (P < 0.0001), a decrease in the postoperative pain score 4 h after
surgery (P=0.038), and an increase in the postoperative Ramsay sedation Score (P=0.0002, 0.0003,
and 0.011), without significant changes in the vital parameters, intraocular tension, or incidence of
E - IE complications. Ketamine and dexmedetomidine groups were comparable. Conclusion: Intravenous

administration of ketamine or dexmedetomidine in elderly patients undergoing cataract surgery under
peribulbar anesthesia significantly decreases the incidence of POCD.
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INTRODUCTION a minimally invasive short procedure, the POCD can

occur due to the effect of local anaesthetic rather than

Postoperative cognitive dysfunction (POCD) is a newly
discovered objective decline in a patient’s cognitive
functions following anaesthesia and surgery. Its
diagnosis can be made by several neuropsychological
tests.! The term, perioperative neurocognitive disorders
(PND) describe the pre-existing cognitive impairments
and cognitive impairments developing within 1 year
after anaesthesia and surgical interventions.**!

Cataract extraction is considered as one of the most
common surgeries carried out in geriatric patients
under local anesthesia with or without sedation. The
use of sedative agents can increase the risk of dizziness
and unconsciousness.” Although cataract surgery is

the surgery itself.

Ketamine, N-methyl-d-aspartate (NMDA) receptor
antagonist, can be used for induction of anaesthesia and

This is an open access journal, and articles are distributed under the terms of
the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 License,
which allows others to remix, tweak, and build upon the work non-commerecially,
as long as appropriate credit is given and the new creations are licensed under
the identical terms.
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sedation. It has neuroprotective and anti-inflammatory
effects. Numerous studies have shown that ketamine
may attenuate POCD which may be related to its
anti-inflammatory effect.® Dexmedetomidine is
an analgesic and sedative agent that acts through
stimulation of the alpha-2 adrenergic receptors. It does
not produce any respiratory depressant effects.” It
can be used for short-term sedation without inducing
delirium.® TIts efficacy in decreasing POCD remains

debatable.

The hypothesis tested in this trial was that
the intravenous administration of ketamine or
dexmedetomidine might reduce the occurrence of
POCD in elderly undergoing cataract surgery without
affecting haemodynamics or intraocular pressure. The
study aimed to evaluate effects of 0.3 mg/kg/hr ketamine
or 0.5 pgkg/hr dexmedetomidine on incidence of
POCD (primary outcome), haemodynamic changes,
and changes in intraocular pressure in patients after
cataract extraction surgery under local anesthesia.

METHODS

The institutional ethical committee approval for this
clinical study was obtained from our hospital’s Ethical
Committee. Subsequently, before the first patient was
enrolled, the study was recorded at clinicaltrials.gov.
The enrollment of first patient was on February 1,
2021, and the last patient on June 15, 2021. All the
patients received a detailed explanation regarding
the aim, technique, benefits, and possible adverse
effects of the study, after which they provided written
informed consent. This study followed the principles
outlined in declaration of Helsinki.

Patients aged between 65-85 years, with physical
status of the American Society of Anesthesiologist
(ASA) II to I, and scheduled for cataract extraction
were included in this study. The “Mini Mental State
Examination” was used as a dementia screening
test, where patients with a score less than 24 were
excluded. Also, patients were excluded if they had
psychological disorders, receiving treatment with
antipsychotic or antidepressant medications, with
uncontrolled medical conditions, with known allergies
to the medications used, or with inadequate vision in
the non-operated eye.

Using a computer-generated randomization software
program introduced in sealed opaque envelopes,
the patients were randomly allocated to one of the

Indian Journal of Anaesthesia | Volume 67 | Issue 2 | February 2023

three study groups. Patients were assigned to their
groups by the aid of a nurse, who was blinded to
the study and did not participate in the collection
of the study data. The studied groups included;
Control group (n = 30), where the patients received
normal saline by continuous infusion as a placebo,
Ketamine group (n = 30), where patients received
ketamine by continuous infusion (0.3 mg/kg/h), and
Dexmedetomidine group (n = 30), where patients
received dexmedetomidine by continuous infusion

(0.5 ug/kg/h).

All patients underwent an adequate preoperative
assessment. On the day of the surgery, intravenous
access was established, and a standard monitoring
system consisting of a pulse oximeter, non-invasive
blood pressure monitor, and 5-lead electrocardiogram
monitor was applied to all the patients.

An assistant nurse who was not included in the
study and did not have a subsequent role helped in
the preparation of the normal saline, ketamine, and
dexmedetomidine doses in uniform syringes. Ketamine
was prepared 150 mg in 50 ml syringe (3 mg/ml)
and dexmedetomidine was prepared 250 pg in 50 ml
syringe (5 ug/ml). The rate of syringe pump was
adjusted to be 0.1 ml/kg/h. The infusion was started
10 min before the start of surgery and continued
throughout the duration of surgery. All patients were
sedated with intravenous midazolam (0.01 mg/kg) and
fentanyl (0.5 nug/kg). The single-injection technique of
peribulbar anaesthesia was carried out using 5-7 mL
of a local anaesthetic solution consisting of lidocaine
2% and levobupivacaine 0.5% along with 5 U/mL of
hyaluronidase. The patients received oxygen via nasal
cannula (2-3 L/min).

We aimed to assess different aspects of brain
function by incorporating tests for the assessment of
problem-solving skills, speed to process information,
flexibility, short-term memory, and reaction time
measured.

We used simple objective computer-based test battery
(Based on the neuropsychological tests employed in
the International Studies of POCD 1 and 2)©° that
the patients could undertake themselves. The test
batteries were modified according to the patients’
culture and were presented in the Arabic language.
We also prepared parallel versions of the test batteries
to prevent repetition of same tests and minimize
the practice effect. All tests were performed in the
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same room, at the same time of the day, and with
the same instructor nurse. We tried to avoid external
distractions during all testing sessions. The baseline
cognitive performance was evaluated one day prior
to the scheduled cataract surgery. Postoperative
neuropsychological testing sessions were scheduled at
the same time as that of postoperative follow-up visits
at ophthalmology clinics. Neuropsychological testing
was performed at one week and three-month visit
post-operatively.

The composite score of neuropsychological
testing (rescaled for easier interpretation to a mean
of 50 and a standard deviation of 10)'°! was collected
one day before, one week after, and three months
after the cataract surgery, respectively. A patient
was defined to have developed POCD when his/
her composite Z score was 1.96 or more from the
composite Z score one day before surgery or when
the patient had two Z scores in individual tests at one
week and 3 months after surgery 1.96 or more from
the Z scores one day before surgery. In probability and
statistics, the approximate value of the 97.5 percentile
point of the standard normal distribution is 1.96. The
value of 1.96 is derived from the fact that 95% of the
area of a normal distribution lies within 1.96 standard
deviation of the mean.

Intraocular pressure was measured before the
peribulbar block, immediately after performing
the block, immediately before starting surgery, and
immediately after surgery. Postoperative analgesia
was measured using the Numeric Rating Scale (NRS)
(metric score of 0-10 for the assessment of pain, with
0 = no pain and 10 = maximal pain) immediately
postoperatively, followed by every 2 h during the
first 6-h period. Whenever the NRS score reached 4
or more, 15 mg/kg of paracetamol was administered
intravenously. The Ramsay sedation score was
evaluated at the beginning and end of surgery, followed
by every 2 h for 4 h postoperatively. The heart rate,
respiration rate, oxygen saturation, and mean arterial
blood pressure were recorded before performing the
peribulbar block, immediately after performing the
block, at the start of surgery, immediately postoperative,
and 2 h after surgery.

Sample size calculation used the formula of (n = 2 [(«
+ b)? 6%]/(ul - u2)?) where n = number of patients,
oo = conventional multiplier for alpha* when alpha
is 0.05, b = conventional multiplier for power, and
ul-u2 = the distinction that the investigator is looking
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for. According to the findings of a prior study that was
similar to this onel'!! (standard deviation of 2), each
group needs at least 25 patients to detect a significant
change in the postoperative neurophysiological
batteries scores of 1 at a study power of 90% and a
P value of 0.05. In order to compensate for dropouts,
we included 30 patients in each group. The SPSS
software was used to statistically evaluate the acquired
data (SPSS Inc., Chicago, IL, USA). Categorical data
were expressed as numbers and percentages following
an analysis with a Chi-square test, whereas parametric
data were expressed as mean and standard deviation
following an analysis with a one-way analysis of
variance and Tukey’s post-hoc test. The Kruskal-Wallis
test was used to assess the scores which was
expressed as median and interquartile ranges, and the
Mann-Whitney test was used to compare the results
between groups. The P value <0.05 was considered
statistically significant.

RESULTS

One hundred and three patients were assessed for
eligibility criteria; among them, 13 were excluded,
and the remaining 90 were randomised into three
groups. Follow-ups and data analyses were carried out
successfully for all the included patients [Figure 1].

The basic demographic data including age (P = 0.128),
body mass index (P = 0.606), and ASA class (P = 0.696)
were insignificant between the studied groups. In
addition, the surgical criteria including the type,
side, and duration of surgery were comparable among
the studied groups (P = 0.627, 0.875, and 0.0.413,
respectively). Moreover, there were non-significant
difference among the groups regarding the incidence
of pain following the peribulbar injection, nausea
and vomiting (P = 0.638 and 0.585, respectively)
[Table 1].

One week following surgery, the control group showed
lower neuropsychological test battery score than the
ketamine and dexmedetomidine groups (P = 0.0001),
but the difference between the ketamine and
dexmedetomidine groups was not statistically
significant (P = 0.845). The neurophysiological test
battery score was also lower in the control group
three months after surgery compared to the ketamine
and dexmedetomidine groups (P < 0.0001), with a
non-significant difference between the two groups
(P = 0.787). Additionally, there was a rise in the
number of patients who developed POCD in the
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Table 1: Demographic data and surgical characteristics of the studied groups

Control group (n=30) Ketamine group (n=30) Dexmedetomidine group (n=30) P

Age (years) 70.63+5.63 72.80+5.33 73.30+5.08 0.128
BMI (kg/m?) 27.73+3.06 26.93+3.02 27.17+3.43 0.606
ASA class

ASA I 19 (63.33%) 21 (70.00%) 22 (73.33%) 0.696

ASA 1l 11 (36.67%) 9 (30.00%) 8 (26.67%)
Type of surgery

ECCE 8 (26.67%) 5 (16.67%) 6 (20%) 0.627

Phacoemulsification 22 (73.33%) 25 (83.33%) 24 (80%)
Side of surgery

Right 13 (43.33%) 14 (46.67%) 15 (50%) 0.875

Left 17 (56.67%) 16 (53.33%) 15 (50%)

Duration of surgery (min) 20.531+5.64 19.83+6.44 18.50+5.83 0.413

Complications
Pain on peribulbar injection 7 (23.33%) 8 (26.67%) 5 (16.67%)
N and V 2 (6.67%) 3 (10%) 1 (3.33%)

Data were presented as mean+SD or number and %. P value represents comparison between the three groups. BMI (body mass index), N&V (nausea and
vomiting), ASA (American Society of Anesthesiologists physical class), ECCE (Extra-Capsular Cataract Extraction)

Enrollment
Assessed for eligibility (n=103)

Excluded (n=13)
* Not meeting inclusion criteria (n= 6)
* Declined to participate (n=7)

v

Randomized (n= 90)

|

}
l | Allocation

l

Allocated to Group I (n= 30)

+ # Received allocated intervention (n=
30)

* Did not receive allocated intervention
(n=10)

Allocated to Group II (n= 30)

+ ¢ Received allocated intervention (n=

Allocated to Group III (n=30)
* + Received allocated intervention (n=

£ 30)
* Did not receive allocated intervention = Did not receive allocated intervention
(n=10) (n=0)

Y

Lost to follow-up (n=0)

Discontinued intervention (n=0)

v

Follow-Up

Lost to follow-up (n=0)

Lost to follow-up (n=0)

Discontinued intervention (n=0)

Analysis

Discontinued intervention (n=0)

Analysed (n=30)
+ Excluded from analysis (n= 0}

Analysed (n= 30)
+ Excluded from analysis (n=0)

Analysed (n=30)
+ Excluded from analysis (n=0)

Figure 1: CONSORT

control group when compared to ketamine and
dexmedetomidine groups (P < 0.0001); however, the
ketamine and dexmedetomidine groups did not vary

flow chart of the study

from one another (P = 0.747). [Table 2].
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Postoperative NRS pain score was not significant
among the groups, immediately postoperative and 2 h
postoperatively (P = 0.871 and 0.089, respectively).
However, 4 h after surgery, the pain score increased
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Table 2: Changes in the neuropsychological test battery composite score

Control Ketamine Dexmedetomidine P P1 P2 P3
group (n=30) group (nN=30) group (n=30)
Baseline 48.52+8.68 48.43+8.71 48.5048.73 0.852 - - -
1 week after surgery 41.87+7.68 46.4048.31 46.43+8.29 0.0001*  0.0003* 0.0006* 0.845
3 months after surgery 41.3317.27 46.09+7.88 46.22+8.93 <0.0001* 0.0002* 0.0004* 0.787

No of patients with cognitive impairment 20 (66.67%)

7 (23.33%)

5 (16.67%) <0.0001*  0.002* 0.0002*  0.747

Data were presented as mean+SD or no and %. P value represents comparison between the three groups. P 1 represents comparison between control and
ketamine groups, P 2 represents comparison between control and dexmedetomidine groups, P 3 represents comparison between ketamine and dexmedetomidine

groups. *P<0.05 statistically significant

in the control group compared to the ketamine
and dexmedetomidine groups (P = 0.038) with no
difference between the ketamine and dexmedetomidine
groups (P = 0.847). The Ramsay sedation score was
higher in ketamine and dexmedetomidine groups
in comparison with the control group immediately
after surgery and 2 h after surgery (P = 0.0002, and
0.0003 respectively), with insignificant difference
between the ketamine and dexmedetomidine groups
(P = 0.328, and 0.748 respectively). Sedation score
was higher in dexmedetomidine group compared
to control and ketamine groups 4 h after surgery
(P = 0.011), without a significant difference among
the two groups (P = 0.624). The level of sedation was
comparable among the three groups 6 h after surgery
(P = 0.141) [Table 3].

At all timepoints, there was no difference between
the groups in the changes in the mean arterial
blood pressure, oxygen saturation, or respiration
rate (P > 0.05). The heart rate was decreased in
dexmedetomidine group than in control and ketamine
groups [Table 4]. Moreover, the changes in intraocular
pressure were comparable among the three groups at
all the timepoints (P > 0.05) [Figure 2].

DISCUSSION

Our trial demonstrated that continuous ketamine
or dexmedetomidine infusion in elderly patients
undergoing cataract surgery significantly reduced the
occurrence of POCD and enhanced the postoperative
level of sedation, without significant changes in
intraocular pressure, or incidence of complications.
Ketamine and dexmedetomidine produced comparable
results.

Ketamine exerts its sedative and anaesthetic effects
through antagonism of NMDA receptors together
with agonist effect on u and k opioid receptor.®
Dexmedetomidine exert an arousable sedative effect
which is a unique sedative effect. It activates an inborn
sleep-promoting pathway by decreasing noradrenergic
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Changes in IOP in the studied groups
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Figure 2: Changes in the intraocular pressure of the studied patients.
Data were presented as Mean + SD. TO, before peribulbar block, T1,
immediately after peribulbar block, T2, before starting the surgery, T3,
immediately after the surgery

neuronal activity of the locus ceruleus in the brain
stem.”® The effect of local anaesthesia on cognitive
function was studied in many clinical trials./*'? Fathy
et al.t' revealed that the use of local anaesthesia for
patients undergoing cataract extraction surgery with
either lignocaine or bupivacaine can cause POCD. The
effects of ketamine on cognitive function have been
evaluated in several clinical trials, and it was found
that it does not impair cognitive function and can
improve cognitive symptoms.'*¥ They studied the
use of ketamine as a therapeutic agent in patient with
treatment-resistant depression or major depressive
disorders and found that ketamine therapy can
improve cognitive function. On the other hand, this
clinical trial examined the effect of ketamine infusion
on POCD incidence in elder patients scheduled for
cataract surgery and revealed that ketamine reduces
the incidence of POCD in such high-risk patients.
The neuroprotective properties of ketamine both
intracellularly and extracellularly may be responsible
for its impact on cognitive function. Additionally,
ketamine decreases the release of proinflammatory
cytokines and prevents micro-thrombosis.[**'%! Other
reports have suggested that the effect of ketamine on
cognitive function is due to its effect on the increase in
cerebral blood flow and NMDA receptors.['”)
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Table 3: Postoperative pain score and sedation score in the studied groups

Control group Ketamine group Dexmedetomidine group P P1 P2 P3
(n=30) (n=30) (n=30)
NRS
Immediately postoperative 1 (0-4) 1 (0-4) 1 (0-4) 0.871 - - -
2h 3 (0-7) 3 (0-7) 3 (0-7) 0.089 - - -
4h 3 (0-7) 2 (0-5) 2 (0-5) 0.038* 0.025* 0.039* 0.847
Ramsay sedation score
Immediately postoperative 1(1-3) 2.5 (1-4) 2 (1-3) 0.0002*  0.0002*  0.0033*  0.328
2h 1(1-3) 2 (1-4) 2 (1-4) 0.0003*  0.0016*  0.0007*  0.748
4h 1(1-3) 1(1-3) 2 (1-3) 0.011* 0.624 0.009* 0.044*
6 h 1(1-3) 1(1-2) 1(1-2) 0.141 - - -

Data were presented as Median and interquartile range. P value represents comparison between the three groups. P 1 represents comparison between
control and ketamine groups, P 2 represents comparison between control and dexmedetomidine groups, P 3 represents comparison between ketamine and
dexmedetomidine groups. *P<0.05 is statistically significant

Table 4: Changes in the haemodynamics, oxygen saturation and respiratory rate in the studied groups

Control group Ketamine group Dexmedetomidine group P
(n=30) (n=30) (n=30)

Heart rate (b/min)
TO 74.50+14.12 75.13+12.48 74.00+12.56 0.945
T1 78.67+14.71 79.57+12.31 77.77+12.38 0.870
T2 80.57+14.71 81.27+12.51 79.23+11.51 0.827
T3 78.93+14.82 79.43+x12.21 77.10+11.74 0.765
T4 75.77+13.84 76.63+11.50 75.03+12.12 0.885
Mean arterial pressure (mmHg)
TO 107.53+7.40 106.63+7.80 105.77+7.12 0.657
T1 110.97+7.39 109.57+7.15 108.40+7.08 0.389
T2 113.17+7.09 111.53+7.19 110.47+6.86 0.332
T3 110.47+7.45 109.50+6.95 108.23+7.25 0.489
T4 108.87+7.40 107.43+8.12 106.97+6.87 0.593
Oxygen saturation (%)
TO 94.77+1.50 94.67+1.67 94.83+1.42 0.914
T1 97.13+1.52 96.76+1.16 96.93+0.94 0.518
T2 97.73+1.26 97.53+1.96 97.90+1.27 0.521
T3 96.13+1.41 96.27+1.72 96.53+1.20 0.462
T4 94.37+1.25 94.73+1.46 94.87+1.31 0.331
Respiratory rate (cycle/min)
TO 14.80+1.30 15.03+1.47 14.87+1.25 0.787
T1 14.33+1.56 14.30+1.62 14.03+1.65 0.733
T2 13.43+0.82 13.67+1.15 13.53+1.11 0.683
T3 13.53+0.82 13.50+1.01 13.50+0.97 0.848
T4 13.53+1.07 13.73+1.17 13.57+1.07 0.756

Data were presented as MeantSD. P value represents comparison between the three groups. P 1 represents comparison between control and ketamine groups,
P 2 represents comparison between control and dexmedetomidine groups, P 3 represents comparison between ketamine and dexmedetomidine groups. T0, before
performing peribulbar block. T1, immediately after performing peribulbar block. T2, with the start of the surgery. T3, at the end of the surgery. T4, 2 h after the surgery

The wuse of dexmedetomidine is becoming infusions of ketamine and dexmedetomidine on POCD.

increasingly popular, as it has been reported that
its use can decrease the risk of POCD. Nevertheless,
the efficacy of dexmedetomidine in decreasing
POCD remains debatable.[*® The sedative, analgesic,
and neuroprotective effect of dexmedetomidine is
responsible ofits effect on cognitive function.**?*' POCD
may results from decline in the level of brain-derived
neurotrophic factor.?!

To the best of our knowledge, this may be the first
clinical study evaluating the effects of intravenous
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The findings of this study are consistent with those of
a controlled pilot trial conducted by Rascén-Martinez
et al." They found that intravenous administration of
ketamine (0.3 mg/kg) in elderly patients undergoing
ophthalmological surgeries significantly improved
the early postoperative cognitive function without
affecting the hemodynamic parameters or intraocular
pressure. However, they evaluated the short term POCD
only in contrast to this study that evaluated the POCD
till 3 months after surgery. Moreover, the systematic
review and meta-analysis performed by Hovaguimian
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et al.® indicated that a ketamine infusion may offer
some protection against POCD through reducing
apoptosis, inflammation, and micro-thrombosis.

A study conducted by Poorzamany Nejat Kermany
et al.?® evaluated 100 patients scheduled for cataract
extraction under local anaesthesia and either
remifentanil or dexmedetomidine and revealed
that using dexmedetomidine in sedation of patients
undergoing cataract extraction surgery significantly
decreased POCD without significant effect on
cardiovascular or respiratory systems. The study used
dexmedetomidine 0.5 ug/kg as a loading dose and
0.2 ug/kg/h as a maintenance dose. The multicenter
randomized trial of Cheng et al®! evaluated the
intraoperative administration of dexmedetomidine
0.5 ug/kg (loading dose) and 0.4 pug/kg/hr (maintenance
dose) in 535 patients aged more than 65 years old and
undergoing laparotomy for gastro-intestinal surgery.
They found that intraoperative use of dexmedetomidine
results in a better cognitive function for up to 1 month
postoperatively.

Furthermore, the systematic review conducted by Jones
et al.? revealed that dexmedetomidine, as compared
with other sedative agents, provides better analgesia,
sedation, control of intraocular pressure, and patient
satisfaction in patients undergoing cataract surgery.
The systematic review included 914 patients from
99 publications. Dogan et al.! reported that the use
of dexmedetomidine as a sedative agent in cataract
extraction surgery results in a decrease of patient
satisfaction level and a higher postoperative pain score
in comparison with the use of a fentanyl-midazolam
combination.

This clinical study is limited by the use of a single
dose regimen of intravenous infusion of ketamine
and dexmedetomidine and inclusion of patients
presented for cataract surgery only without evaluation
of patients scheduled for other ophthalmological
surgeries.

CONCLUSION

The use of intravenous infusion of ketamine or
dexmedetomidine as a sedative agent in elderly
patients  undergoing cataract surgery under
peribulbar anesthesia significantly decreases the
incidence of POCD. Also, postoperative scores of
pain, neuropsychological test battery for cognitive
function improved without significantly affecting the
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hemodynamic parameters, intraocular pressure, or
incidence of complications.
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Evaluation of efficacy and safety of a single dose
Tranexamic acid in reducing blood loss during
colorectal cancer surgery. A randomised, placebo
controlled, double-blinded study
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ABSTRACT

Background and Aims: Colorectal cancer surgeries are commonly performed nowadays. They
are considered as extensive procedures requiring perioperative blood transfusion in 32% to 68%
of cases. The objective of this study was to evaluate the anti-haemorrhagic effects and safety of a
single dose of tranexamic acid in such surgeries. Methods: Sixty patients scheduled for colorectal
cancer surgeries were randomly assigned (TA) into two equal groups. Group TA received 10 mg/kg
tranexamic acid in 100 ml of 0.9% NaCl immediately following induction of anaesthesia and control
group received 100 ml 0.9% NaCl. The primary outcome was total blood loss reduction. The
secondary outcomes were total number of patients requiring blood transfusion and occurrence of
any thromboembolic events within 30 days after surgery. Results: Intraoperative and total blood
loss were lower in TA group compared to the control group (P = 0.010, 0.003, respectively) while
postoperative blood loss was comparable between both groups. The need for blood transfusion
was lower in TA group (P = 0.038). Number of blood units transfused was also lower in TA group.
Mean arterial blood pressure, serum creatinine and urine output in first 24 h postoperatively were
comparable between both groups. Haemoglobin level in the first postoperative day was higher in
TA group (P = 0.002), but was comparable between the groups at 2 weeks preoperative and from
second up to fifth day postoperatively. Conclusion: A single dose of TA administered between
induction and start of surgical procedure may reduce total blood loss and need of transfusion in
colorectal cancer surgeries without any serious adverse effects.

Key words: Bleeding, blood transfusion, colon cancer, tranexamic acid

INTRODUCTION

et al.™ stated that it is responsible for worsening the
prognosis, especially in colorectal cancer patients.

Colorectal cancer, being the third most common cancer
around the world, is responsible for 694,000 deaths per
year. Colorectal surgery is a commonly performed major
oncological surgical procedure. Open colorectal cancer
surgery is an extensive procedure requiring perioperative
blood transfusion in 32% to 68% of cases.!!!

Blood transfusions though considered relatively safe,
still carry the risk for major complications including
infections, immune reactions and increased cost. It can
affect the immunological system and is responsible for
decreasing the survival rate after radical surgeries and
increasing recurrence rate of malignancy.*® Wu HL

Several factors are responsible for increasing the risk
of significant haemorrhage in colorectal surgeries. The

This is an open access journal, and articles are distributed under the terms of
the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 License,
which allows others to remix, tweak, and build upon the work non-commerecially,
as long as appropriate credit is given and the new creations are licensed under
the identical terms.

For reprints contact: WKHLRPMedknow_reprints @ wolterskluwer.com

How to cite this article: Shaker EH, Fayek ES, Elrawas MM.
Evaluation of efficacy and safety of a single dose Tranexamic
acid in reducing blood loss during colorectal cancer surgery.
A randomised, placebo controlled, double-blinded study. Indian J
Anaesth 2023;67:194-200.

194 © 2023 Indian Journal of Anaesthesia | Published by Wolters Kluwer - Medknow

Page no. 46



Shaker, et al.: Evaluating tranexamic acid in colorectal cancer surgeries

injury of pelvic and iliac vessels can result in significant
blood loss in a short period. Radiotherapy, locally
advanced tumours and previous surgery, all cause
distortion of anatomy making surgical technique more
difficult, increasing risk of bleeding.”’ The lithotomy
position, sometimes used in these surgeries together
with the vasodilatation caused by anaesthetic drugs
result in pooling of blood in sacral veins, increasing
blood loss in case of vessel injury.F!

One of several methods utilised toreduce requirement
for blood transfusion is use of antifibrinolytic agents
including tranexamic acid (TA),® to delay blood
clot degradation.” Dilution of coagulation factors
by crystalloids, colloids and blood used to replace
blood loss causes an increase in fibrinolysis and
bleeding.®

The main concern with antifibrinolytic agents is
thromboembolic risks. However, up to date, there is
no evidence to back up this concern.®

In the current study, we tried to find out whether a
single dose of intraoperative TA administered in
colorectal cancer surgeries would result in reduction
of blood loss and need for transfusion, as data are
deficient regarding safety and efficacy of TA in this
type of surgery.

METHODS

Approval of the institutional ethics committee in
National cancer institute, Cairo University, Egypt
and a written informed consent was obtained. This
prospective,  double-blinded, placebo-controlled,
randomised study was conducted between August 2018
and February 2020 in accordance with the principles of
declaration of Helsinki. Trial was registered in clinical
trial.gov (ID NCT03606785). Sixty patients scheduled
for explorative laparotomy aiming at radical debulking
surgery for colorectal cancer were randomly classified
using a computer-generated table into two equal groups
and the allocation was concealed in sealed envelopes.
Group TA received intravenous (IV) tranexamic acid
10 mg/kg in 100 ml 0.9% NaCl over 20 minutes after
induction of anaesthesia and before surgical incision.
Control group received a placebo with 100 ml of 0.9%
NaCl.

Both solutions were prepared in the clinical pharmacy
department and sent to operation theatre in sealed
envelopes. Neither the anaesthetist nor the data
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collecting physician knew the assigned groups or the
solution given.

Patients with ASA  (American Society of
Anesthesiologist) physical status I and II undergoing
colorectal cancer surgery and aged =18 years and <65
years were included in the study. Exclusion criteria
were; history of bleeding disorder, any family history of
thrombotic disorder, past or present thromboembolic
disease, hypersensitivity to TA, history of hepatic or
renal disease with a serum creatinine >1.2 mg/dL, any
cardiovascular illness, including coronary stenting
within a year prior to surgery and long-term warfarin
therapy for thromboembolism prophylaxis.

After all basic preoperative evaluation and
investigations including computed tomography
scan, the anaesthetic technique and intraoperative
care were standardised. For all patients, preoperative
antibiotic prophylaxis with ceftriaxone 1 gm and
premedication with 0.02 mg/kg IV midazolam was
given in the holding area. After pre-oxygenation
with 100% oxygen, induction of anaesthesia was
carried out by intravenous fentanyl (1-2 ug/kg),
propofol (2 mg/kg) and cisatracurium (0.2 mg/kg).
Maintenance of anaesthesia was done by isoflurane
(0.8-1.5 Minimum Alveolar Concentration) in air/
oxygen mixture of 40/60 percent and IV cisatracurium
(0.03 mg/kg) in repeated boluses. Intraoperative
analgesia was maintained through a lumbar
epidural catheter at L2/L3 intervertebral space with
bupivacaine (0.125%) and fentanyl (1 ug in 1 ml) in a
rate of 4-6 ml/hr. Volume-controlled ventilation with
average tidal volume of 6-8 ml/kg, I: E ratio at 1:2 and
maximal pressure at 40 cm of water was provided and
end-tidal carbon dioxide was maintained between 30
and 35 mmHg. A midline laparotomy with a primary
goal of complete removal of the tumour was done. If
this was not feasible, maximum debulking, aiming
to minimise residual disease, was attempted. Fluids
including crystalloids and colloids were given to
maintain normovolaemia. Haemoglobin level (Hb)
of <7.5 gm/dl was a trigger point for blood transfusion.
Patients also received blood if they had an ongoing
blood loss =20% of total blood volume or if their
Hb fell <9.0 gm/dl and had symptoms of anaemia.
Plasma was administered with massive bleeding in a
proportion of one unit packed red cells to one unit of
plasma.

Neostigmine (0.05 mg/kg) and atropine
(0.01 mg/kg) were administered for reversal of any
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residual neuromuscular block, followed by tracheal
extubation in fully awake state.

Venous thromboembolism prophylaxis was carried
out with subcutaneous enoxaparin 1 mg/kg every 24
hours postoperatively until patient’s discharge from
the hospital. Patient was requested for surgical follow
up after one month and was asked about wound and
thromboembolic complications.

Primary objective was a decrease in total blood loss,
while the secondary objectives were total number
of patients requiring transfusion and incidence of
any postoperative thromboembolic events including
stroke, myocardial infarction, bowel infarction or
pulmonary embolism within a month following
surgery.

Preoperative data included age, gender, duration
of surgery and body mass index of all patients.
Mean arterial blood pressure was recorded every
30 minutes, intraoperatively. Amount of urine
output in the first 24 hours and serum creatinine
on preoperative, postoperative days 1 and 5 were
recorded. Haemoglobin level was measured two
weeks before surgery (Hb, g/L) then daily till the fifth
postoperative day or day of discharge if the patient was
discharged earlier (H,e g/L). Blood loss was calculated
by adding total volume collected in bottles of suction
to estimated blood volume in drapes and sponges.
Blood in drains was calculated in first 24 hours.

Total blood losses were calculated according to
the ‘haemoglobin balance method’."” The lowest
postoperative Hb level in the first five days was
recorded and used to calculate the Hb drop.

Hb, .. = EBV x (Hb, — Hb ) X 0.001 + Hb,
Vloss total = 1000 X Hbloss tolal/Hbi
Where

EBV (ml)-patient’s estimated blood volume before
surgery;

Hb (g)-lost amount of Hb;

loss total

Hb, (g/L)-Hb value before surgery; Hb_ (g/L)- Hb value
after surgery.

Hb, (g)-total volume of blood transfusion; V. -total

red blood cell (RBC) loss.

loss total
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EBV—body weight (kg) x average blood volume (ml/kg)

The number of patients who required transfusions
and total number of units of packed RBCs given was
documented. Symptoms of infection and deep venous
thrombosis were explained to patient before discharge
and patient was requested to seek urgent medical
consultation in case of development of any warning
symptom.

Based on mean =+ standard deviation (SD) of blood loss
in control group (886 + 375.5 ml) and in tranexamic
acid group (580.6 = 355.0 ml) from the study by
Young-Jun Seol et al.,""! to achieve a 95% confidence
level, 80% power of the study and a margin of error of
5%, sample size of 46 cases was sufficient. 12 cases
were added to compensate for any drop out, and hence
a total of 60 cases were included.

Data from the questionnaire was transferred to a
spreadsheet on the computer statistical analysis was
done by Statistical Package for the Social Sciences
v26 (International Business Machines (IBM©),
Chicago, Illinois, United States of America).
Quantitative parametric data were presented as mean
and SD and were analysed by unpaired student t test.
Qualitative variables were presented as frequency
and percentage (%) and were analysed utilising the
Chi-square test. A two tailed P value < 0.05 was
considered statistically significant.

RESULTS

In this study, 79 patients were assessed for eligibility,
13 patients did not meet the criteria while six patients
refused to participate in the study. The remaining
60 patients were randomly allocated into two
groups (30 patients in each). All 60 patients were
followed-up and analysed statistically [Figure 1].

There was no statistical significance in baseline
patient’s characteristics or duration of surgery between
TA and control groups [Table 1]. Mean arterial
blood pressure measurements were also statistically
insignificant between both groups [Table 2].

Serum creatinine measurements and urine output in
first 24 h postoperatively were comparable between
the groups. Hb at 1 day postoperatively was higher in
TA group (P = 0.002), but was comparable between
the groups at 2 weeks preoperative, 224 day, 3™ day,
4™ day and 5% day postoperatively [Table 3].
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Assessed for eligibility (n=79)

Excluded (n=19)

+Not meeting inclusion criteria (n=13)

v

sPatient refusal (n=6)

Randomised (n=60)

TA group (n=30):
Received intravenous bolus of
(10 mg/kg) in 100 ml of 0.9%

saline over 20 minutes after
induction of anaesthesia and
before surgical incision

Lost during follow-up (n=0)

‘ Analysis

The results were tabulated and
statistically analysed (n=30)
No excluded cases.

Allocation

Follow-Up

|1 |‘ I

Control group (n=30):
Received a placebo of 100 ml
0.9% saline over 20 minutes
after induction of anaesthesia
and before incision

Lost during follow-up (n=0)

The results were tabulated and
statistically analysed (n=30)
No excluded cases.

Figure 1: Consort flow diagram of the enrolled participants through each stage of the trial

The mean (*£SD) intraoperative and total blood loss
in ml were significantly lower in TA group (819.33
*+ 322.25 versus 1027 *= 283.77, 1142.67 = 381.48
versus 1427.33 = 314.12,P=0.010, 0.003, respectively)
while the difference in postoperative blood loss was
statistically insignificant between the groups. Patients
requiring blood transfusion and the number of blood
units given in TA group were significantly lower
compared to control group (40% versus 63.33%,
P = 0.038) and (P < 0.001), respectively, [Table 4]
[Figure 2].

Regarding the postoperative thrombotic complications
for 30 days, no statistical difference was found between
both groups as 2/30 patients in both groups developed
sub-acute lower limbs venous thromboembolism and
required therapeutic anticoagulation therapy.

DISCUSSION

In this study, it was found that TA given immediately
after induction and before surgical incision decreased
both blood loss and need for transfusion significantly
in colorectal cancer surgery, without increasing risk of
postoperative thromboembolic events.
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Table 1: Patient characteristics and duration of surgery

TA group Control P
(n=30) group (n=30)
Age (years) 43.43+£10.56 43.8+10.1 0.891
Sex
Male 11 (36.67) 17 (56.67) 0.121
Female 19 (63.33) 13 (43.33)
ASA physical status
| 17 (56.67) 10 (33.33) 0.069
Il 13 (43.33) 20 (66.67)
BMI (Kg/m?) 18.09+1.71 18.14+1.68 0.912
Duration of surgery (hours) 4.27+0.73 4.57+0.61 0.092

Data are presented as meanztstandard deviation or frequency (%),
TA: Tranexamic Acid, ASA: American Society of Anaesthesiologists. BMI: Body
mass index , P<0.05 is considered significant

TA has been used in different surgeries and in a variety
of patient populations to decrease both bleeding and
rate of transfusion. Blood transfusion was specifically
found to be associated with shorter survival and
increased recurrence rate for cancer patients.!*!%
In cardiac, orthopaedic, gynaecologic and organ
transplant procedures TA is now part of standard
management.['510!

Lundin ES et al.'”! used a single-dose TA in surgery
for ovarian cancer and in agreement with our study
showed remarkable decrease in total blood loss and
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for blood transfusion. TA resulted in both a reduction
in number of patients requiring transfusion and
in volume of RBCs transfused with no increase in
thromboembolic complications.

transfusion rates in the TA group. They recommended
TA as standard prophylaxis in such surgery. Jaffer
AA et al."® studied the effect of TA in resection of
colorectal liver metastasis and showed that it was
associated with a 41% reduction in risk of blood

Pernik MN 1.2 sh hat TA
transfusion 30 days after surgery without increase in ertt ot a showed that decreased

intraoperative blood loss and the need for postoperative
blood transfusion in long-segment spine fusion surgery.
No increase in thrombotic events was observed. In
addition, Xin-die Zhou et al.*' suggested that the use of
TA in intertrochanteric fracture surgeries significantly
reduces both blood loss and the need for transfusions
without increase in thromboembolic complications.

thromboembolic events.

A systematic review and meta-analysis conducted by
Houston BL et al.! included 69 trials evaluating the
use of TA for patients undergoing major non-cardiac,
non-hip and knee arthroplasty surgeries at high risk

Table 2: Mean arterial blood pressure of the studied
groups

TA group (n=30) Control group (n=30) P

A meta-analysis including six studies on 429 patients
conducted by Koh A et al in liver resection and
transplantation surgery, also showed results similar to

Baseline 93.63+11.3 94+7.01 0.880 . .

05h 76.73+6.5 78+6.26 0445 our study, where TA reduced blood transfusion with no
1h 78.4+5.98 76.87+5.64 0.311 increase in thrombotic events. Another meta-analysis
1.5h 77+8.21 75.3+8.2 0.425 conducted by Koh A et al.,™ which included 19
2h 75%6.63 73.43+6.48 0.359 studies on 2205 patients who underwent abdominal,
25h 76.27.43 75.23£5.95 0.580 pelvic, gynaecological or urological surgery, showed
3h 75.47+8.76 76.13:8.44 0.765 reduction in both perioperative blood loss and need for
35h 70.7+5.68 68.63+5.54 0.159 A periop : e

4h 71.73+7.86 73,3347 48 0423 transfusion with TA, without any impact on incidence
45 h 72.7748.19 71.03£8.04 0.411 of thrombotic complications.

5h 72.07+6.51 68.946.02 0.055

Data are presented as meanzstandard deviation, TA: Tranexamic Acid, P<0.05

Similar results were noted by Sualp Turan and Olgun
is considered significant

Bingol®* after total knee arthroplasty. In agreement
with the current study, Van Rijckevorsel et al.** showed
that TA reduced postoperative blood loss in acute hip

Table 3: Haemoglobin, serum creatinine and urine output

T’(*,,ig‘(’,“)"’ Con:;c::;g;ow P hemiarthroplasties in geriatric patients. However, rate

Hb (gm/dl)

2 weeks preoperative 10.84+1.59 11.03+1.55 0.630 200000

1st day 9.96+0.76 9.331+0.71 0.002* 1800.00

2" day 9.794+0.76 9.46+0.59 0.063 Teang:

34 day 9.7410.73 9.4410.61 0.090 e 3

4" day 9.57+0.67 9.5+0.62 0.662 g

5% day 9.510.68 9.51:0.59  0.984 ; J—
Serum creatinine (mg/dl) G060

Preoperative 0.86+0.25 0.940.19 0.458 400,00

18t day 0.924+0.19 0.93+0.19 0.787 200.00 i

5" day 0.95£0.21 0.96:0.18  0.843 d e Eadui
Urine output in 124 h  1501£570.04 1512.67+548.75 0.936 K| I s
postoperative

Data are presented as meantstandard deviation, TA: Tranexamic Acid,

Figure 2: The intra, post-operative and total blood loss in ml of the

Hb: Haemoglobin, *: significant as P<0.05 studied groups. TA: Tranexamic acid, SD: standard deviation

Table 4: Intraoperative, postoperative and total blood loss, blood transfusion and number of units

TA group (n=30) Control group (n=30) P
Intraoperative blood loss (ml) 819.33+£322.25 1027+283.77 0.010*
Postoperative blood loss (ml) 330+£196.42 410.33+£175.92 0.101
Total blood loss (ml) 1142.67+381.48 1427.33+314.12 0.003*
Number of patients required Blood transfusion 12 (40%) 20 (66.67%) 0.038*
Number of units 1.50£0.52 2.58+0.69 <0.001*
Data are presented as meanztstandard deviation or frequency (%), TA: Tranexamic acid, *: significant as P<0.05
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of pulmonary embolism was higher with TA use. This
may be attributed to the fact that patients receiving
TA more frequently had higher ASA scores, of III and
IV, with a more frequent history of cerebrovascular
strokes or pulmonary embolism.

A meta-analysis including 23 studies, in agreement
with our study in TA being able to reduce both blood
loss and transfusion rate effectively, and improve
haemoglobin levels in patients scheduled for spine
surgery.?! Additionally, a study conducted on patients
undergoing high tibial osteotomy showed that TA is
effective and safe in reduction of blood loss and its
subsequent complications.*”!

The HALT-IT trial concluded that TA showed no
reduction in blood loss, transfusion rate or mortality
following acute upper gastrointestinal bleeding.
A significant increase in venous thromboembolism
was also noted. Those contradicting findings highlight
the fact that the pathophysiology of bleeding is
variable and that collected outcomes from different
patient populations may yield wrong conclusions.?*!

Furthermore, a recent trial in colorectal surgery
done by Fabian Grass et al.? and published in
2019, concluded that both postoperative decrease in
haemoglobin levels and rates of transfusion were not
decreased in TA group in spite of using two doses of
TA at induction and before end of surgery, although
they found clinically lower rates of postoperative
transfusions in the TA compared to the control group
it was insignificant. They have some limitations in
their trial as it was a non-randomised retrospective
trial and performed over two different time intervals
which may bias some results.

Finally, Harsh Wadhwa et al.®" also had contradicting
results to the current study, they showed that TA
does not affect incidence of intraoperative bleeding
or postoperative patient outcomes after acetabular
fracture surgery. The retrospective nature of the
study and the fact that TA administration protocol
and blood transfusion triggers were not standardised
indicate potential for bias. Surgeons were more
likely to administer TA to patients with higher risk
of bleeding.

The relatively small sample size and short follow
up duration were limitations in the current study.
A longer follow up interval may be needed for better
studying of the occurrence of thromboembolic events.
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CONCLUSION

TA administered between induction and surgical
incision, as a single dose, might significantly decrease
the total blood loss and rate of transfusion in colorectal
cancer surgeries. TA is available with a low cost and
has not been linked to any serious side effects and
can be recommended as a prophylaxis for colorectal
cancer surgery.
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Comparison of oropharyngeal leak pressure of
LMA Protector and LMA-ProSeal in different head
and neck positions in anaesthetized and paralyzed
patients; A prospective randomized study

Sukhyanti Kerai, Garima Bhatt, Kirti N Saxena, Prachi Gaba, Bharti Wadhwa

Department of Anaesthesiology and Intensive Care, Maulana Azad Medical College and Associated
Hospitals, New Delhi, India

ABSTRACT

Background and Aims: Oropharyngeal leak pressure (OLP) of LMA Protector is reported to be
higher compared to other second generation supraglottic devices (SGDs) indicating better seal
with patient’s airway and hence enhanced safety. To ascertain its benefit in patients undergoing
surgeries where head and neck position other than neutral is required, we conducted a prospective
randomized study to compare OLP of LMA Protector with LMA-ProSeal (PLMA) with head and
neck in neutral, extension, flexion, and rotation position. Methods: 80 American Society of
Anesthesiologists (ASA) I-1l patients aged more than 18 years undergoing elective surgery under
general anaesthesia were recruited. Patients were randomized in the LMA Protector or PLMA
group. After induction of anaesthesia, OLP was measured in both the groups in different head
and neck position. The insertion characteristics of both SGDs were also recorded and compared.
Results: The OLP of LMA Protector and PLMA was found to be comparable in neutral head
position (p = 0.08). There was no significant difference in OLP of both devices in extension, flexion,
or head rotation. In both the study groups, head extension position led to significant decrease
in OLP compared to supine position. With the flexion and rotation positioning of head and neck,
significant increase in OLP in each group was noted. Conclusion: The OLP of LMA Protector
and PLMA are comparable in different head and neck position. With both the devices, there was
significant decrease in OLP with extension whereas significant increase was noted in flexion and
rotation of head and neck.

Key words: Airway, anesthesia, head and neck, laryngeal mask, position

INTRODUCTION

second generation supraglottic device introduced
few years back into clinical practice.”! It has features

The performance of supraglottic airway devices (SGDs) as
measured by oropharyngeal leak pressure (OLP) is reported
to be affected by change in head and neck position of
patient.! This may be of concern in patients undergoing
surgery in head position other than the neutral such as
tonsillectomy, thyroidectomy, or otological surgeries. With
head extension, an increase in pharyngeal space hampers
the sealing function of the SGDs, while with head flexion
and rotation, though the sealing may improve, the
ventilation through the device may deteriorate.®

The laryngeal mask airway (LMA) Protector™ (Teleflex
Medical, Co. Westmeath, Ireland) is an advanced

of other second-generation SGDs along with dual
drainage channels and a unique inflation line for pilot
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balloon with integrated intra-cuff indicator. Studies on
LMA Protector™ have shown that its OLP is higher
compared to other SGDs.**!

However, it has not been compared with LMA
ProSeal (PLMA) till date which is a common SGD
used clinically since last many years. Therefore, it is
worthwhile to study the effects of different head and
neck position on the OLP of LMA Protector™ and
compare it with PLMA.

The aim of this study was to compare OLP of LMA
Protector™ and PLMA in different head and neck
positions. We hypothesized that the sealing function
of the LMA Protector™ is less than or equal to PLMA
in different head and neck positions.

METHODS

After approval from the institutional ethical committee,
this prospective randomized study was conducted from
April 2021 to March 2022 at a tertiary care hospital.
The study was registered with Clinical Trial Registry
of India (CTRI/2021/04/032611). The participants
included adult patients of either gender belonging to
American Society of Anesthesiologists (ASA) physical
class T and II undergoing elective surgeries under
general anesthesia with anticipated duration up to
two hours. Patients who had anticipated difficult
airway, pre-existing cervical spine disease, body
mass index (BMI) greater than 35 kg/m? history of
gastro-oesophageal reflux or any lesion in the oral
cavity were excluded from the study.

Patients underwent pre-anaesthetic evaluation prior
to scheduled surgery as per our institutional policy.
Written informed consent was obtained from the
eligible patients. On the day of surgery, patients were
randomly allocated to either LMA Protector™ Group
or PLMA Group using a computer-generated random
table. The allocation of a patient was concealed in
white opaque sealed envelope which was opened
on the day of surgery just before shifting the patient
to the operation room (OR). The manufacturer’s
recommendation was followed for selection of size of
supraglottic airway device in a patient. The insertion
of SGD in both study groups was done by experienced
anesthesiologists who had previously used the devices
in a minimum of 20 patients.

General anaesthesia was induced with intravenous
(IV) fentanyl 1-2 ug/kg, propofol 2-2.5 mg/kg, and
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vecuronium 0.1 mg/kg. After three minutes of
intermittent positive pressure ventilation with a
gaseous mixture of oxygen and nitrous oxide (50:50)
in <1% isoflurane, SGD was inserted as per the group
allocation. In LMA Protector™ Group, with patient
in sniffing position, LMA Protector™ was introduced
pressing against the hard palate with a circular motion
until resistance is felt in the hypopharynx. The cuff
was then inflated to reach middle of the green zone
of cuff pilot™. In PLMA Group, PLMA mounted on
an introducer was inserted gently pressing against the
hard palate and was distally advanced until resistance
was feltin the hypopharynx. The cuff was inflated using
a cuff manometer to 60 cm of H,O. During insertion of
SGD in both groups, airway manipulations, such as jaw
thrust, insertion depth adjustment, were performed at
the discretion of the attending anesthesiologist. Three
attempts were allowed for placement of successful
SGD in both groups. Correct positioning of SGD was
confirmed by capnography, unobstructed inspiratory
and expiratory flow, passage of nasogastric tube, and
suprasternal notch test.

The insertion time, number of attempts for successful
insertion and maneuvers required for facilitating
insertion were noted. The insertion time was taken as
time taken from picking up the SGD and time until
appearance of first-square end tidal carbon dioxide.
Ease of insertion of SGD was evaluated according
to required maneuvers during insertion; easy for no
maneuver, fair for one type of maneuver, difficult
for more than one type of maneuver.! The ease of
placement of gastric tube through the drain channel
of SGD was rated by the operator subjectively as easy,
fair, or difficult.

After confirmation of correct positioning of the device,
anaesthesia was maintained with oxygen-nitrous oxide
gas mixture. The OLP was defined as the pressure in
the anaesthesia breathing circuit at which gas leak
occur around the SGD. The OLP was determined with
the manometer leak test as described by Keller et al.l”
To prevent lung barotrauma, the expiratory valve was
opened as soon as peak airway pressure reached
40 cm H20. The position of SGD after insertion in
relation to laryngeal inlet was verified by passing
a fibreoptic bronchoscope (FOB) to a position just
proximal to the end of the SGD. The view of laryngeal
structures was scored as; Grade 1, clear view of the
vocal cords; Grade 2, only arytenoids visible; Grade 3,
only epiglottis visible; Grade 4, no laryngeal structures
visible.®
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The OLP was documented in four head and neck
positions; neutral, maximal extension, maximal flexion,
and head rotation to right side. For neutral position,
the external auditory canal and superior orbital margin
of patient were aligned in a vertical plane to the OT
table. The OLP was recorded first in neutral position.
Thereafter, OLP was measured in different head and
neck positions in a random order for each patient. Each
position change started from neutral position and OLP
was measured 60 seconds after change.

At the end of surgery, residual neuromuscular block
was reversed using IV glycopyrrolate (10 ug/kg) and
neostigmine (50-70 ug/kg). The SGD was taken out
once the patient was awake and was following verbal
commands. The presence of blood on the device was
recorded when it was taken out of the oral cavity. The
primary outcome of the study was the OLP of LMA
Protector™ and PLMA in different head and neck
positions. The secondary outcomes were success rate
at first attempt of insertion, insertion time, ease of
SGD insertion, ease of gastric tube placement, and the
presence of blood on the device.

The sample size for the study was calculated based on
previous studies.' The mean (standard deviation)
OLP was 31.7 (7) cm of H20 for LMA Protector™ and
26.0 (6.6) cm H,O for PLMA. Assuming a pooled standard
deviation of 7 units, the study required a sample size
of 32 participants in each group at 80% power and at
a level of significance of 5% (two-sided) for detecting a
true difference in the means between the test and the
reference group of 5 units. Considering 20% drop out
rate, a total of 80 patients were enrolled for participation.

We wused statistical software Statistical Package for
Social Sciences (SPSS) version 24.0 for the analysis.
Categorical variables were displayed in number and
percentage (%) and continuous variables are represented
as mean = standard deviation (SD). Chi- square or Fisher’s
exact test was used for analyzing the number of attempts
for successful insertion, ease of insertion, fibreoptic view
of laryngeal structure, and presence of blood on the device.
Time taken for insertion of device and OLP of device in
different positions of head and neck were compared by
Mann-Whitney U test. A P value of less than 0.05 was
taken as significant at 95% confidence level.

RESULTS

A total of 80 patients were recruited for participation in
the study [Figure 1]. The demographic characteristics
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and the nature of surgeries undertaken were
comparable in both groups [Table 1].

The OLP of LMA Protector™ and PLMA in neutral,
extension, flexion, and rotation of head of patient
was observed to be comparable [Table 2]. In neutral
position, OLP of LMA Protector™ and PLMA were
found to be 32.24 * 7.02 and 29.74 * 5.57 cm
of H,O, respectively. The OLP in head extension
was 27.86 = 5.67 for LMA Protector™ and
26.85 = 6.15 cm H,O for PLMA, respectively. The OLP
of LMA Protector™ in head flexion and rotation were
38.14 + 5.11 and 32.97 6 + 0.58 cm H, 0O, respectively.
For PLMA, OLP was 35.92 + 6.55 and 32.15 *+ 6.23 cm
of H,0O in head flexion and rotation. On comparison
of OLP within the group in different head and neck
position for both the groups, we found that compared
to neutral position, there was significantly higher OLP
with flexion whereas with extension of head and neck
there was lower OLP. The OLP of LMA Protector™ was
comparable in supine and head rotation, whereas for
PLMA it significantly increased on rotation of head
and neck [Table 3].

In LMA Protector™ Group, LMA Protector™ was
placed successfully in 92.5%, whereas in PLMA Group,
PLMA placement was success in 97.5% of patients.
First attempt success was 70% in LMA Protector™
Group and 87.5% in PLMA Group. The time taken
for successful placement of SGD was significantly
longer in LMA Protector™ Group compared to PLMA
Group (p < 0.001). Ease of placement of device was
significantly less in LMA Protector™ Group. Fibreoptic
view of laryngeal structures was significantly worse
after placement of LMA Protector™ compared to
PLMA [Table 4].

At the conclusion of surgery, when the airway device
was taken out from the patient’s oral cavity, blood
staining on the cuff of device was observed to be more
frequent with LMA Protector™.

DISCUSSION

Our study demonstrates that OLP of PLMA and
LMA Protector™ is comparable in different head
and neck positions. This is in contrast with previous
studies showing significantly higher OLP of LMA
Protector™ than other second-generation SGDs. Moser
et al® showed that mean OLP of LMA Protector™
was 30.9 (7.4) cm of H,0O and 25.6 (4.4) cm of H,O for
LMA Supreme™. Their results can be attributed to the
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Assessed for eligibility(n=92)

Enrollment and randomization(n=80)

| B

Group A (LMA Protector™) (n=40) Group B(PLMA)(n=40)
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Excluded from analysis(n=0)

Figure 1: Consolidated standards of reporting trials (CONSORT) flow diagram

Table 1: Demographic parameters of LMA Protector™ Group and PLMA Group patients

Demographic Variables LMA Protector™ Group (n=40) PLMA Group (n=40) P
Age (in years) 37.2+12.0 36.0+13.0 0.681
Gender (in %) (Male/Female) 15/85 12.5/87.5 0.638
Weight (in kg) 59.7+10.1 57.7+£10.2 0.412
BMI (kg/m?) 25.7+5.6 24.8+6.3 0.765
Surgical Procedures (in%)
Laparoscopic Cholecystectomy 35.1% 23% 0.247
Breast Surgery 18.9% 7.6% 0.148
Laparoscopic Gynecological procedures 8.1% 35.8% 0.004
Laparoscopic Hernia repair 10.8% 17.9% 0.377
Others 21.6% 13.5% 0.308

BMI=Body Mass Index. Values expressed as meanzstandard deviation

different material used for the construction of SGDs.  Supreme™ is made from polyvinyl chloride which
The LMA Protector™ is made from silicone and LMA  has lower elasticity. Chang et al.'® found significantly
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higher leak pressure with the LMA-Protector than with
an i-gel™. The i-gel™ is made up of medical grade
thermoplastic elastomer and has a non-inflatable
gel-like cuff and the sealing pressure is suggested to
improve over time. On the contrary, LMA Protector™
cuff closely approximates with adjacent soft tissues
resulting in higher leak pressure.

We found that OLPs of LMA Protector and LMA ProSeal
are comparable in the supine position. Both the SGDs
compared in the present study are made up of medical
grade silicone and have an elliptical inflatable cuff.
Another important difference compared to previous
studies was the use of muscle relaxant in the present
study.®*# Although the effect of muscle relaxant on
OLP is inconclusive, it has been found to expand the
pharyngeal space and enables higher OLP and lower
leak in a recent study.®

We found that OLP of LMA Protector™ and PLMA
significantly decreased in head extension compared
to the neutral position. Similar results were reported
by Park et al' in a study comparing the influence
of head and neck position on OLP of PLMA, Cobra
Perilaryngeal Airway, and Laryngeal Tube Suction.
The mean OLP in head extension and rotation for
PLMA in their study was 18.5 and 25.0 cm of H,O,
respectively. The change in OLP in neutral and head
extension depends on pharyngeal anatomy and
design of the cuff of the SAD. With head extension,
there is an increase in anterior-posterior diameter of
the pharynx; for SAD with large anteroposterior (AP)
diameter such as i-gel™ the cuff of the device can
fill the wider pharyngeal space and hence the OLP
is not affected much. On the other hand, LMA with
smaller AP diameter will result in decrease in OLP in

Table 2: Oropharyngeal leak pressure in LMA Protector™
Group and PLMA group patients

Oropharyngeal leak  LMA Protector™ PLMA P
pressure (OLP) Group (n=40) Group

(n=40)
OLP Neutral 32.24x7.02 29.74+5.57 0.089
OLP Extension 27.86+5.67 26.85+6.15 0.45
OLP Flexion 38.14+5.11 35.92+6.55 0.10
OLP Rotation 32.97+6.58 32.15+6.23 0.57

Values expressed as meantstandard deviation

extended neck position. The cuffs of PLMA and LMA
Protector™ are elliptical in shape, and even though
the AP diameter of LMA Protector™ is slightly larger
than PLMA, we found that the OLP in both the study
groups reduced significantly with head extension.
Contrary to the results of our study, Eckardt et al.!'y
found that the OLP of LMA Protector™ is unaffected
by extension of the patient’s neck and high pharyngeal
seal is maintained. The median OLP in neutral head
position and maximum passive extension was 34
versus 34.7 cm H,O, respectively. In their study,
authors used gender-based criteria for device selection;
size 4 was used exclusively for females and size 5 for
males. We used weight-based criteria as recommended
by the manufacturer for device insertion. For any
patient, insertion of a larger size of LMA will generate
more OLP, and this could have led to the difference in
observation compared to our study.

Even though, head extension resulted in significant
reduction in OLP with both LMA Protector™ and PLMA
in the current study, they remained in the reasonable
range. Further studies are needed to ascertain whether
this decreased OLP with head extension can affect the
ventilation through the SGDs.

The OLP in both the study groups increased
significantly in head flexion and neck rotation. The
reduction in pharyngeal space with head flexion and
rotation results in enhanced sealing by SGD. However,
it can lead to poor ventilation and need for higher
airway pressure.?

The comparison of insertion characteristics of the
study revealed that insertion of LMA Protector™
required longer time and more frequent maneuvers to
facilitate insertion. The insertion of SGDs in the study
groups was performed by two operators experienced
with both devices; the relative unfamiliarity with a
newer device, more angled shaft, and larger cuff of
LMA Protector™ might have led to longer insertion
time. Similar results were obtained by Chang et al.
who found that compared to i-gel™, insertion time of
LMA Protector™ was longer, but ease of insertion and
first attempt success rate was similar between the two
groups.'®

Table 3: Comparison of oropharyngeal leak pressure in different head and neck position of LMA ProtectorTM and PLMA

Head and Neck position LMA Protector™ Group (n=40) P value PLMA Group (n=40) P value
Neutral Vs Extension 32.2+7.0 27.8+5.6 0.001 29.74¢5.5 26.816.1 0.001
Neutral Vs Flexion 32.2+7.0 38.1+5.1 0.001 29.74¢5.5 35.9+6.5 0.001
Neutral Vs rotation 32.2+7.0 32.9+6.5 0.439 29.74¢5.5 32.116.2 0.022
Values expressed as meanztstandard deviation
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Table 4: Comparison of insertion characteristics of

supraglottic devices in Group | (LMA Protector™) and
Group Il (PLMA)

LMA PLMA P
Protector™ Group
Group (n=40) (n=40)
Time for successful insertion 24.97+8.16  19.23+4.28 0.001

(in seconds)

Ease of insertion (Easy/fair/ 21/10/6 37/2/0 0.009
difficult)

Number of attempts required 28/9/0 35/3/1 0.094
during insertion (1/2/3)

Ease of NG tube placement 19/10/08 39/0/0 0.020
(Easy/fair/difficult)

Grading of fibreoptic view of 18/6/8/5 29/9/1/0  0.001
laryngeal structures (Grade I/

Grade Il/Grade lll/Grade 1V)

Blood Stain present on 24.3% 7.6% 0.030

removal of supraglottic

device* (in %)

NG: Nasogastric. The data is presented as meanzstandard deviation or
number (%). ¥Values expressed as percentage

In the three patients of LMA Protector™ group, the
device could not be positioned successfully. There was
failure of passage of the Ryle’s tube through it despite
adequate lubrication. As one of the criteria adopted for
considering successful placement of SGD was successful
passage of Ryle tube through the drain channel; these
three cases were considered failure after three attempts.
Difficulty in passage of the gastric tube through LMA
Protector™ has been reported in previous studies also.
It was hypothesized that the soft silicone tip of LMA
Protector™ is more likely to kink and hence difficult
passage of gastric tube is encountered.”’ We feel that
sub-optimal FOB view through LMA Protector™ could
be another possible factor for improper placement of
its tip at the upper oesophageal sphincter which could
impede passage of the gastric tube.

There are certain limitations to the present study. Due to
the nature of the study, blinding of investigators to group
allocation was not possible. Secondly, the operators who
participated in insertion of the SGD were having an
experience of at least 20 times with both devices. AsPLMA
is being used for many years, it is possible that relative
difference in experience with the two devices could have
affected the outcome parameters. Also, as we excluded
patients with difficult airway and those with BMI >35 kg/
m?, results of the study should not be extrapolated to
these patients. Lastly, the postoperative airway morbidity
related to use of SGDs including postoperative sore throat
and dysphagia was not evaluated in the study.

CONCLUSION

The OLPs of LMA Protector™ and PLMA are
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comparable in neutral, extension, flexion, rotation
of head, and neck positions. Compared to neutral
position, with head extension, OLP of both PLMA and
LMA Protector™ decrease significantly whereas with
neck flexion and rotation there is significant increase
in OLP.
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Quadratus lumborum block vs. transversus
abdominis plane block in laparoscopic trans-
abdominal pre-peritoneal repair of inguinal hernia in
adults: A randomised controlled trial

Avishek Roy, Debesh Bhoi, Anjolie Chhabra, Virender K. Mohan,
Vanlalnghaka Darlong, Ganga Prasad

Department of Anaesthesiology, Pain Medicine and Critical Care, All India Institute of Medical Sciences,
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ABSTRACT

Background and Aims: Laparoscopic trans abdominal preperitoneal (TAPP) repair of hernia is one
of the most commonly performed surgeries and may cause significant postoperative pain. Among
different truncal block techniques, quadratus lumborum (QL) and transversus abdominis plane
blocks (TAP) are used during this abdominal surgery. We aimed to investigate whether, bilateral QL
block by trans-muscular approach provided better analgesia as compared to posterior TAP block in
these patients. Methods: Forty adult patients with American Society of Anesthesiologists physical
status | and Il, undergoing inguinal hernia repair were randomized to receive either QL or TAP block,
with 20 mL of 0.25% ropivacaine bilaterally. The primary objective of the study was to compare
the total fentanyl consumption (in ug) within 24 hours postoperatively. The secondary objectives
studied were dermatomal spread, quality of recovery at discharge and at 3 months postoperatively.
Results: There was a significant reduction in total 24-hour fentanyl consumption (552 + 229.56
vs 735.5 + 264 ug, P =0.01) in the QL group, with longer duration of analgesia [282.5 + 89.9 min
group TAP vs. 354.8 + 107 min QL, (mean difference -72.34,95% confidence interval -135.516
to -9.024), P =0.03], as compared to TAP group. At T8 and T9 dermatomes, greater proportion of
patients in the QL group attained analgesia. Quality of Recovery at 24 hours and at 3 months of
follow-up were comparable. Conclusion: QL block provided better perioperative analgesia than
TAP block, in patients undergoing laparoscopic hernia repair. It also leads to greater dermatomal
spread but without any decrease in the incidence of chronic pain at 3 months postoperatively.

Key words: Inguinal hernia, regional anesthesia, transmuscular quadratus lumborum, transversus
abdominis plane block

INTRODUCTION

perioperative analgesia may lead to delayed hospital
discharge and increased incidence of chronic pain

Laparoscopic inguinal hernia repair is one of the most
widely performed surgeries and it has the advantage
of reduced hospital stay, lesser postoperative pain,
and discomfort.!. Among the two techniques
of laparoscopic hernia repair, trans abdominal
preperitoneal (TAPP) approach is associated with
higher incidence of immediate postoperative pain,
as compared to totally extra peritoneal repair. In
TAPP, the surgeon places a mesh through a peritoneal
incision over the herniated sites, which involves both
somatic and visceral components of pain.” Inadequate

after surgery.
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Ultrasound-guided transversus abdominis plane (TAP)
and quadratus lumborum block (QL) are two truncal
block techniques popularly used in abdominal
surgeries.**! Among different approaches for the TAP
block, a posterior approach has been found to provide
superioranalgesia.l Similarly, among various techniques
of performing QL block, the transmuscular (TM-QL)
approach described by Borglum! has been associated
with higher cranial spread of local anesthetic, providing
analgesia from T4-L.1 dermatomes."®'"! The longer lasting
analgesia provided by this latter approach has been
attributable to attenuation of both somatic and visceral
pain, resulting from the spread of local anesthetic
inside the thoracic paravertebral space, owing to the
continuity of thoracolumbar fascia of abdomen with the
endothoracic fascia of thorax.!®!

Transmuscular QL block has been used effectively as
part of multimodal analgesia in different abdominal
surgeries, for example, caesarean section, percutaneous
lithotomy, and hip surgeries.*''? Despite similar usage
of TAP block in the abdominal surgeries, it lacks the
component of visceral analgesia.'¥@ Therefore, we
aimed to investigate whether bilateral TM-QL block
provided better perioperative analgesia as compared
to bilateral posterior TAP block in adults undergoing
TAPP repair of hernia.

METHODS

This prospective, randomized, investigator-blinded,
parallel group trial was conducted at a tertiary care
hospital of North India, from November 2017 till April
2019. The trial was prospectively registered in the
national trial registry of the country and an institute
ethics committee approval was obtained before
starting. The study was carried out in accordance with
the principles of the Declaration of Helsinki, 2013. A
total of 40 adult patients with American Society of
Anesthesiologists status I and II, aged between 18 and
65 years, were randomized using computer-generated
random numbers' into two groups: QL and TAP.
Concealment of allocation was done using opaque
sealed envelopes. The primary investigator (A.R.) of
the study was blinded to the treatment; however, due
to the nature of two different blocks, blinding was
not possible for patients and anesthesiologists (D.B.
and A.C.) performing the blocks. Patients undergoing
both unilateral and bilateral hernia under general
anesthesia were included in this study. Patients
meeting the following criteria were excluded: i) refusal
or having mental disability to give consent, ii) body

208

mass index (BMI) = 35 kg/m?, iii) known allergy to
LA, iv) bleeding diathesis, v) pre-existing neurological
disorder, vi) long standing hernia with chronic pain
at baseline, and vii) obstructed hernia. Each patient
received 20 mL 0.25% ropivacaine (max 3 mg/kg
dose) bilaterally, before induction of anesthesia under
sedation with intravenous midazolam (1-2 mg). Two
experienced anesthesiologists (with =100 previous
blocks) performed the blocks, using 10-cm echogenic
needle [Pajunk Sonoplex, Geisingen, Germany] under
local infiltration. An informed and written consent
was obtained from patients prior to block placement.

Transmuscular QL block was performed in lateral
position, using curvilinear probe (2-5 MHz) [Sonosite
M-Turbo; Sonosite Inc, Bothell, WA]. The ultrasound
probe was placed transversely along the posterior
axillary line, just cranial to iliac crest at the level of
L4 vertebra. Scanning was done both cranially and
posteriorly to identify the tip of the L4 transverse
process, the psoas major (PM) muscle, the QL muscle,
and the erector spinae (ES) muscle (Shamrock
sign)."® The needle was inserted from posterolateral
to anteromedial direction and local anesthetic was
deposited in the fascial planes between PM and QL
muscles [Figure 1a]. The posterior TAP block was
performed in supine position, using linear (6-13 MHz)
ultrasound probe. Scanning was done along the
mid-axillary line till the junction of three superficial
abdominal muscles namely, external oblique, internal
oblique, and transversus abdominis, were seen,
following which, local anesthetic was deposited in
the fascial planes between internal oblique (I0) and
transversus abdominis (TA) muscles [Figure 1b].

For induction of general anesthesia, propofol (2mg/kg),
fentanyl (2 ug/kg), and atracurium (0.5 mg/kg) were

ESMS TR
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5
T
E
R
1

0
R

mMOo—3IMAzZP

LA deposition

TAM

a QL Block Needling b Bctarior
Figure 1: (a): TM-QL block showing local anaesthetic deposited
between QL and Psoas muscle (PM). QL, Quadratus lumborum muscle;
ESM, Erector spinae muscle; TP, Transverse process; VB, Vertebral
body. Dotted arrow showing needle direction. (b) Drug deposition
in posterior TAP block (between IOM and TAM); from superficial to
deep external oblique (EOM), internal oblique (IOM), and transversus
abdominis muscle (TAM)
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used. Maintenance of anesthetic depth was done
using oxygen, air (1:1 mixture), and isoflurane (MAC
of 0.8-1.0). Boluses of intravenous fentanyl were
administered if heart rate (HR) and/or mean arterial
pressure (MAP) increased =20% above baseline,
owing to pain. Each patient received IV paracetamol
(15 mg/kg), ketorolac (0.5 mg/kg), and ondansetron
(0.1 mg/kg) 30 minutes prior to the end of surgery.
Residual neuromuscular blockade was reversed using
of neostigmine (50 ug/kg) and glycopyrrolate (10
ug/kg). After completion of surgery, patients were
transferred to postanesthesia care unit where they
were kept until 24 hours after block for monitoring.
In the postoperative period, primary analgesia was
provided with patient-controlled analgesia (PCA)
pump using fentanyl, with settings of 25 mcg bolus,
10 min lock-out interval, maximum 125 mcg/hour
dose, and no background infusion. All the patients
were given paracetamol (15 mg/kg) every 6 hours and
ketorolac 0.5 mg/kg every 12 hours. Breakthrough pain
was managed by an additional 0.5 ug/kg fentanyl bolus
in the postanesthesia care unit.

Total 24 hours of cumulative fentanyl (in ug)
consumption was calculated using anesthesia charts
and records on the PCA pump. The total number of
bad demands (= number of times pump was pressed
without a bolus, within the lock-out interval) was noted.
Sensory dermatomal coverage was assessed in supine
position, immediately after the block at regular intervals
(2.5, 5, 10, 15, 20, and 30 minutes) using spirit swab for
cold sensation and blunt needle tip for touch sensation
from T5 to L1 dermatomes. A 3-point subjective
scale (0: loss of both cold and touch sensations, 1: loss
of cold but presence of touch sensation, and 2: loss of
both sensations) was used for assessing completeness
of sensory loss. Total block performance time was
calculated by adding up scanning and needling time.
Scanning time was defined by the time taken from probe
placement on abdominal wall till an optimal image was
obtained, and the needling time was the time from
insertion of block needle in the skin until deposition
of drug at the proper site. Block onset time was defined
as time from completion of block till any loss of
sensation (score 1 or 2) at any dermatomes. Duration of
analgesia (in minutes) was considered as the time from
block placement until the patient pressed the button
of PCA pump for the first time. Postoperative pain was
assessed using numerical rating scale of pain (NRS),
both at rest and movements, at regular intervals (0, 1, 2,
4, 6, 12, and 24 hours postoperatively). The NRS values
were divided into three categories: 0 to 3: mild, 4 to 6:
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moderate, and =7: severe. We assessed the quality of
recovery at 24 hours by bedside QoR-9 questionnaire
and at 3 months, via telephonic filling of SF-36 (v-2)
questionnaire, as both are validated across different
patient population. QOR-9 has a set of 9 question, with
0 (worst) to 2 (best) response.®! Similarly, the short
format (SF-36; version 2) provides a list of questions,
directed at different domain of functions, for example,
physical, emotional, behavioral, etc., and it requires a
complex calculation (needs syntax file).'”? Any adverse
events like postoperative nausea vomiting (PONV),
motor weakness was noted. Patients who vomited
were managed as per standard guidelines of PONV
management. Any observed motor weakness was
graded as per modified medical research council
scale [Supplementary Material for Questionnaires and
Scales].

During the inception, no data from prospective
randomised trial in this surgery were available.
Therefore, sample size was calculated based upon
a similar study done in gynecological laparoscopic
surgeries at our institute, which showed that the
total intraoperative morphine consumption was
significantly less in the QL group until 6 hours after
surgery. In this study, the reported opioid consumption
in terms of fentanyl requirement at 24 hours was noted
to be 353 = 57 ug in the TAP group and 281.7 + 67 ug
in the QL group (P <.001). Considering that a reduction
of 15% fentanyl requirement with QL block, with 80%
power of detecting the difference (1-beta) and two-sided
alpha error of 5%, estimated sample size came to be
36 (18 in each group). Considering 10% attrition rate,
final sample size was set at 40 (20 each group). Data
were entered in Microsoft excel spreadsheet and
analysed by Stata-14 software. Data were described in
appropriate modes, that is, mean (+Standard Deviation)
for normally distributed and median (interquartile
range) for nonparametric data. Normal distribution
was tested using Kolmogorov-Smirnov test. Categorical
variables were compared by Chi-squared test/Fischer’s
exact test. Continuous parametric data were compared
using paired ‘t" test, and for nonparametric data,
Mann-Whitney U test/Wilcoxon rank-sum test was
used. Data described in proportion were compared
using two proportion Z test. A P value of <.05 was
considered statistically significant.

RESULTS

After applying inclusion and exclusion criteria,
43 patients were assessed for eligibility, among whom
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3 patients declined consent [Figure 2: CONSORT
diagram]and 20 patientsineach groupwererandomized.
Demographic characteristics like age, gender, weight,
BMI, American Society of Anesthesiologists physical
status, comorbidities, and educational qualification
were comparable between the two groups [Table 1].
The operative time and total anesthesia time were also
similar in both the groups. Although block performance
time was higher in QL group (12.8 * 3.205 minutes and
10.85 = 1.606, P =0.01), it was not much of clinical
significance [Table 1].

fentanyl consumption was
induction fentanyl consumption,

Perioperative
divided into

intraoperative fentanyl consumption (cumulative
boluses of fentanyl during surgery), and 24 hours
postoperative PCA fentanyl consumption. Data
regarding intraoperative fentanyl requirement
in both groups and induction fentanyl in
TAP group were nonparametric; the rest were
normally distributed. The fentanyl requirements
at induction [100 (100-150) mcg {median (IQR)}
group QL vs. 100 (100-122.5) ug group TAP, P = 0.142
(Mann-Whitney test)] and intraoperative [0 (0-25)
{median (IQR)} in group QL vs. 0 (0 to 0) ug
group TAP, P = 0.534, (Mann-Whitney test] period
were similar between the groups; however, patients
in QL group had significantly less PCA fentanyl

Enrolment ‘ Assessed for eligibality
(n=43)
v Declined consent (n=3)

Randomised(n=40)

- / HH\\_,
il [ | e
& Allocation T
Allocated to QL group (n=20) Allocated to TAP group (n=20)
Received QL block with 20 ml 0.25% Received TAP block with 20 ml
ropivacaine each side 0.25%ropivacaine each side
! | Follow-up !
\ J
Lost to follow up (n=0)
Lost to follow up (n=0 . 2
e Discontinued intervention (n=0)
Discontinued intervention (n=0)
F )
+ Analysis

Analysed (n=20)

Figure 2: CONSORT flow diagram
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Table 1: Demographic and block performance variables

Variable Group QL (n=20) Group TAP (n=20) P

Demographic variables
Age (years) Mean (xSD) 40.15+14.57 45.75+14.37 0.229
Height (cm) Mean (+SD) 164.3+7.68 163.945.31 0.849
Weight (kg) Mean (+SD) 61.75£10.95 56.9+8.7 0.129
BMI (kg/m?) Mean (+SD) 22.77+3.39 21.08+3.36 0.122
Gender (male/female) n (%)* 19 (95)/11 (5) 20 (100)/0 (0) 0.99
Smoking (yes/no) n (%)* 0 (0)/20 (100) 3 (15)/17 (85) 0.23
Comorbidities (yes/no) n (%)* 2 (10)/18 (90) 6 (30)/14 (70) 0.235
Educational (below 10/10 to graduate/more than graduate) n (%)* 2 (10)/10 (50)/8 (40) 4 (20)/12 (60)/4 (20) 0.348
ASA (1/2)* n (%) 18 (90)/2 (10) 15 (75)/5 (25) 0.211
Total block time left side (min) Mean (+SD) 5.75+1.71 5.3+1.068 0.325

Block performance
Total block time right side (min) Mean (+SD) 7.05+1.82 5.55+1.45 0.003**
Total block time both sides (min) Mean (+SD) 12.8+3.205 10.85+1.606 0.01**
Onset (min) Mean (xSD) 11.45+4.346 12.75+5.495 0.412
Duration of surgery (min) meantSD 99+39.5 93.5+27 0.61
Duration anesthesia (min) Mean (xSD) 126.5+48 117.25+30 0.469

#-test for difference in proportion by Two Proportion Z test. **-statistically significant

consumption [415.75 = 220 ug {mean * SD} QL Fiviknoyl ciuingtion Linkeogtna)

vs. 615 = 254.2 ug in group TAP, P =.007 (paired - ey .

t-test)]. Also, the cumulative 24 hours fentanyl " -[ — .

requirements was less in QL group, as compared to

w R —— I .

TAP group.[615 + 254.2.1 ug vs. 735.5 = 264 ug, 3 §~[ — ermoplcs. =

P =.01 (paired t-test)] [Figure 3]. Group- TAP had g Group TAP [

significantly higher ‘bad demands’ than QL group E %{_

[Table 2]. Block duration was significantly greater s LW

for group QL as compared to group TAP [282.5 =+ 5{ gy

89.9 min group TAP vs. 354.8 =107 min QL, (mean E m

difference -72.34, 95% CI -135.516 to -9.024), 0 200 400 w0 .. 1890 1000 1200 1400

P =.03 (paired t-test)]. However, NRS score of
pain of patients in both the groups were similar,
both at rest and with movements, and patients in
both groups had ‘mild’ category of pain and their
median values were comparable at all time points
[Supplementary Material].

Very few patients attained complete loss of
sensation (score of 2 in 3-point scale) at T5-T7
dermatomes, in both the groups and the difference was
insignificant. The difference in proportion of patients
in between two groups was analysed using two
proportion Z-test. In T5 dermatome, no patient in QL
group and only 2 patients in TAP group had attained
complete loss of sensation. Similarly, only 1 patient
in QL group and 2 patients (10%) in TAP group and
1 patient (5%) in QL group vs. 2 patients (10%) in TAP
group had a score of 2. But, in QL group, significantly
greater number of patients attained complete loss of
sensation (score 2 as per 3-point scale) as compared
to TAP group, at T8-T10 dermatomes [Figure 4]. The
lower abdominal dermatomes from T11-L1 were
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Figure 3: Box and whisker plot showing fentanyl consumption (in
micrograms) between two groups; Group QL (grey) and
Group TAP (white); All data represented in median (IQR) (for ease of
representation); total fentanyl consumption divided into three groups:
induction, intraoperative, and postoperative PCA pump mediated along
with total consumption; data marked *’ are statistically significant; PCA,
Patient controlled analgesia

equally covered in both the groups. The baseline and
intraoperative hemodynamic variables, for example,
heart rate and mean arterial pressure were comparable
between the two groups.

Other parameters like quality of recovery at 24
hours after block (assessed by QoR-9 questionnaire),
patients’ satisfaction score, and median number of
days for patient’s discharge were similar among the
groups. There was no significant difference in terms
of adverse events like PONV between the groups. We
monitored for any femoral nerve block and resulting
limb weakness; however, no patient developed any
such complication. Quality of life at 3 months were
comparable between the two groups [Table 2].
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Table 2: Major outcomes and 3-month follow up

Variables (score) Group QL (n=20) Group TAP (n=20) P
Quality of analgesia

Induction fentanyl (ug) 100 (100 to 150) 100 (100 to 122.5) 0.142#
Median (IQR)"
Intraoperative fentanyl (ug) 0 (0 to 25) 0(0to0) 0.535%
Median (IQR)*
PCA fentanyl (ug) 415.75 (£220) 615 (+254.2) 0.007**$
Mean (+SD)
Total 24 hours of fentanyl (ug) 615 (+254.2) 735.5 (+264) 0.01**
Mean (+SD)
Block duration (min) 354.8 (£107) 282.5 (+89.9) 0.03**8
Mean (+SD)
Bad demands 12 (16) 31 (£12) <0.001**8
Discharge variables

Quality of recovery at 24 hours; median (range) 16 (14 to 18) 16 (13 to 18) 0.332#
Patient satisfaction 24 hours 4 (3to4) 4 (3 to 5) 0.619*
Median (range)
Discharge days 1(1to2) 1(1to2) 0.659*
Median (range)

3-month follow-up by SF-36 v2. questionnaire'f
Physical 27.6+0.82 29.05+6.95 0.36%
Functional
Social functional 9.25+0.55 9.20+0.62 0.788
Physical role 8.00+0.0 810 N.A
Emotional role 6+0 6+0 N.A
Mental health 30+0 29.5+1.45 0.09
Vitality 24+0 23+0.695 0.214
Bodily pain 17+2.14 1943.76 0.06
General health 14.85+6.67 15+0.79 0.521
Change of reported health 1.15+0.366 1.25+0.44 0.442

**-statistically significant; -normal distribution for QL {K-S stat (D) 0.29, P=0.54} and non-normal distribution for TAP {K-S stat (D) 0.33, P=0.2}; *test applied
Mann-Whitney U; $-both QL and TAP non-normal distribution {K-S stat (D) 0.4, P=0.002 for QL and K-S stat (D) 0.48, P<0.001 for TAP};S-paired ‘t' test applied;
fi-syntax file for SF-36 V2 used for calculating total score (available online).

n postoperative period. The duration of analgesia was
1 also significantly longer for patients in QL group,
v although at 3 months, both techniques had similar
'ra quality of recovery. Among the two techniques, TAPP
™

Dermatomes repair instigates increased postoperative pain via both
"o somatic and visceral components.?’’ We employed
& Group TAP
= aGrowaL bilateral blocks irrespective of unilateral/bilateral
a hernia, as pneumo-insufflation during TAPP leads to
u
: & 3 - & generalized peritoneal stretch and ensuing pain. Hence,
o b

MTETETB TS TE T T T only unilateral blocks were deemed not fully sufficient.
L0 RO TS I O 0 O S It is notable that maximum studies advocating the use

|mGroupQL | 20 20 19 18 12 s |1 1 0 . X i .
Number of patients showing complete loss of sensati of QL block in laparoscopic surgeries used bilateral

blocks, owing to the same reason. Institute ethics

Figure 4: Comparison of Dermatomes (T6-L1) with number of patients .
board approval was also obtained for the same.

showing complete loss of sensation at that particular dermatomes
between QL and TAP block; score of 0 = complete loss of sensation

Among the different techniques advocated for QL

DISCUSSION

In this study, we found that QL block reduced fentanyl
consumption by almost 25% as compared to TAP
block until 24 hours after the block, mainly in the
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blocks, a transmuscular approach showed more
extensive and longer lasting analgesia.[®'! In the study
by Hansen et al.,!'"! decreased opioid consumption in
patients undergoing cesarean section, who received
TM-QL block, was noted. In the same study, reported
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duration of analgesia was similar [5.6 + 3.3 hours] to
our findings. Dam et al."® also observed a significant
reduction in the 6-hour and 24-hour oral morphine
equivalent  consumption in  patients  with
percutaneous nephrolithotomy mimicking our
results, although they had administered a higher
volume and concentration (30 mL 0.75%). Posterior
TAP block also decreases the opioid consumption
perioperatively; however, QL block is taking the lead.
Verma K et al.¥ observed a significant reduction in
analgesic consumption up to 72 hours after cesarean
section; however, they had compared the posterior
TAP with posterior QL block. Yousef et al.*” also noted
a significant reduction in opioid consumption in QL
block as compared to TAP block, in patients undergoing
trans abdominal hysterectomy and lower abdominal
surgeries. Two other recent RCTs showed similar
findings as compared to ours, in patients undergoing
laparoscopic hysterectomies. Huang et al.?! showed
that in TM-QL reduced cumulative morphine
consumption as compared to oblique-subcostal
TAP. Whereas the study by Jadon et al.’? revealed
that TM-QL block with 20 mL 0.375% ropivacaine
bilaterally led to a longer time to first analgesic
requirement (7.8 hours) vs. intravenous PCA-guided
fentanyl alone (3.2 hours), along with significantly
reduced fentanyl requirement [167.3 (*+44) ug vs.
226.5 (£41.9) ug, P <.001]. The later study showed
even longer lasting analgesia with greater efficacy in
reduction of amount of fentanyl, as greater percentage
(0.375% vs. 0.25% in our study) of local anesthetic
was used. Moreover, the fact that the control group
did not receive any regional analgesia technique and
basic analgesia requirement differ between surgeries
could have attributed to the difference noted. On the
contrary, one recent trial showed that bilateral TM-QL
block with 60 mL 0.375% ropivacaine, in addition
to paracetamol, ibuprofen, and dexamethasone
failed to reduce 12-hour postoperative morphine
consumption in patients undergoing total laparoscopic
hysterectomies,®® which author concluded the
perineal pain being the culprit, not being covered by
QL block (sacral dermatome).

The findings of our study could be explained by the
effect of QL block on higher (T8-T10) dermatomes and
are supported by cadaveric studies.®® Even in healthy
volunteers, with TM-QL, local anesthetic spread up to
T6 and T7 dermatomes, with L2 and L4 level blocks,
respectively.['”y However, in our study we observed T6
and T7 level dermatome involvement only in 1 patient.
In TAP group also, we observed a higher dermatome
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coverage in few patients (up to T6—9), already reported
with posterior TAP block.! Another interesting
finding we noted was that the median (IQR) value of
intraoperative fentanyl requirement in TAP group was
0 (0-0). Although the difference was not statistically
significant, it can be argued that TAP block leads to
better analgesia in early short postoperative period,
whereas QL block provides longer lasting analgesia.

The patients in two groups had similar postoperative
pain scores, probably at the expense of different
opioid consumption. QL block was safe to perform,
as no patient experienced serious adverse events;
however, motor weakness is a possibility, as the
local anesthetic may spread to lumbar paravertebral
space.* Postoperative comparison of quality of
recovery, patients’ satisfaction and average number
of days until discharge were similar. During 3-month
follow-up with the help of telephonic conversation
using SF-36 (v2) questionnaire, we could find no
difference in outcomes across the groups. Although the
incidence of chronic pain after TAPP repair is reported
to be around 14%, other factors, for example, gender,
anatomical location, and surgical techniques may be
more instrumental behind this phenomenon.?”

The major strength of our study was prospective
randomized trial design with two arm parallel
intervention, with dermatomal mapping and complete
follow-up until 24 hours and at 3 months. Also, no
attrition was noted after randomization. However, the
study had few limitations. First, the sample size was
calculated using an arbitrarily chosen 15% reduction
of fentanyl consumption as margin of superiority,
based on data from one unpublished trial, as during
the inception of this trial, there was no high-quality
published randomized head-to-head trial (QL wvs.
TAP) on similar surgery. Therefore, despite the fact
that the final difference in opioid consumption was
25% (>15%), in tune with the recently published
trials, we cannot be sure about the power of the study.
Although we noticed nonparametric distribution of
fentanyl requirements at two time frames (induction
and intraoperative), indicating probability of lack of
power, postoperative, and total fentanyl consumption
were normally distributed. Second, it is intuitive to
think that the baseline pain threshold for patients (in
absence of chronic pain) with unilateral vs. bilateral
could have been different, which was not addressed
and subgroup analysis of unilateral vs. bilateral hernia
repair was not carried out. Third, opioid consumptions
at different time frames (e.g., till <6 hrs, 6-12 hours,
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etc.) were not evaluated. Fourth, motor weakness was
assessed in nonambulatory state; thus, minute sensory/
motor weakness could have been masked. Finally,
incidence of chronic pain was assessed at 3 months.
A longer duration of follow-up might be needed to
have a better insight.

CONCLUSION

Transmuscular QL block reduced opioid consumption
and provided with longer lasting analgesia, as
compared to posterior TAP block in laparoscopic TAPP
repair of inguinal hernia, without any observable
effect on the chronic pain component until three
months postoperatively. Posterior TAP block can be
used for better analgesia in earlier short postoperative
period, while transmuscular QL block can provide
more consistent and longer duration analgesia in this
type of surgery. Future studies should be directed
toward comparison of these two types of blocks along
with postoperative use of oral analgesics in abdominal
surgeries and should have components like time to
ambulation, readiness to discharge home as primary
objectives.
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SUPPLEMENTARY MATERIAL

Figure 5: USG probe placement in TM-QL blocK

Figure 7: Comparison of median values of NRS at rest, PO=post-operatively
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Figure 8: Comparison of median values of NRS at movement, PO=postoperatively
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QUESTIONNAIRE 1: NUMERICAL RATING SCALE
0- No pain

5- Moderate pain

10- Worst imaginable pain

QUESTIONNAIRE 2: SCALE FOR PONV

a. No nausea or vomiting 1
b. Only nausea but no vomiting 2
c. A single episode of vomiting 3
d. Two or more episodes of vomiting or severe retching 4

Patients with a score of 3 or more were given 4 mg of ondansetron IV as rescue antiemetic.

QUESTIONNAIRE 3: MEDICAL RESEARCH COUNCIL (MRC) GRADING OF MOTOR POWER
5= movement against full resistance

4= movement against partial resistance

3= movement against gravity but not against resistance

2= slight movement against gravity unable to maintain posture

1= wriggling movement

0= no movement

The motor power was separately assessed for each flexor and extensor group of muscles.

QUESTIONNAIRE 4: PATIENT SATISFACTION SCORE AT 24 HOUR AFTER BLOCK
How would you qualify your satisfaction?

. Very unhappy

. Not satisfied / Unhappy

. Equivocal

. Satisfied

. Very Satisfied

Gl b W N =

QUESTIONNAIRE 5: QOR-18 QUESTIONNAIRE
The Quality of Recovery score (QoR Score)

To be assessed 24 hours after the surgery (Day 1).

Over the last day have you ?



Not at all Some of the time Most of the time

1.Had a feeling of general well-being 0 1 2
2.Had support from others (especially doctors and nurses) 0 1 2
3. Been able to understand instructions and advice. Not being confused. 0 1 2
4. Been able to look after personal toilet and hygiene unaided 0 1 2
5. Been able to pass urine and having no trouble with bowel function 0 1 2
6. Been able to breathe easily 0 1 2
7. Been free from headache, backache or muscle pains. 0 1 2
8. Been free from nausea, dry-retching or vomiting 0 1 2
9. Been free from experiencing severe pain, or constant moderate pain 0 1 2




QUESTIONNAIRE 6: SF36V2 AT 3 MONTHS

RAND > RAND Health > Surveys > RAND Medical Outcomes Study > 36-ltem Short Form Survey (SF-36) >

36-1tem Short Form Survey Instrument
(SF-36)

RAND 36-l1tem Health Survey 1.0 Questionnaire ltems

Choose one option for each questionnaire item.

1. In general, would you say your health is:
1- Excellent
2- Very good
3- Good
4 - Fair

- Poor

w

2. Compared to one year ago, how would you rate your health in general now?
1- Much better now than one year ago
' 2- Somewhat better now than one year ago
3- About the same
4 - Somewhat worse now than one year ago

- Much worse now than one year ago

wn




The following items are about activities you might do during a typical day. Does your
health now limit you in these activities? If so, how much?

Yes, Yes, No, not
limiteda  limited a limited at
lot little all

3. Vigorous activities, such as running, lifting heavy objects, 1 Oz el

participating in strenuous sports

4. Moderate activities, such as moving a table, pushing a B Og B}

vacuum cleaner, bowling, or playing golf

5. Lifting or carrying groceries O1 O 2 )3

6. Climbing several flights of stairs D1 OF )3

7.Climbing one flight of stairs i O 2 ®f

8. Bending, kneeling, or stooping D1 Oa a3

9. Walking more than a mile 1 Oz )3

10. Walking several blocks 1 Oa 3

11. Walking one block ()i Oa2 O3

12. Bathing or dressing yourself £y {JzZ U3




During the past 4 weeks, have you had any of the following problems with your work or
other regular daily activities as a result of your physical health?

Yes No
13. Cut down the amount of time you spent on work or other activities

1 2
14. Accomplished less than you would like

1 2
15. Were limited in the kind of work or other activities

1 2
16. Had difficulty performing the work or other activities (for example, it took extra
effort) 1 2

During the past 4 weeks, have you had any of the following problems with your work or
other regular daily activities as a result of any emotional problems (such as feeling
depressed or anxious)?

Yes No
17. Cut down the amount of time you spent on work or other activities 1 2
18. Accomplished less than you would like Y 2
19. Didn't do work or other activities as carefully as usual i ) @

20. During the past 4 weeks, to what extent has your physical health or emotional
problems interfered with your normal social activities with family, friends, neighbors, or
groups?

1- Not at all

2 - Slightly

3 - Moderately
4 - Quite a bit

5 - Extremely




21. How much bodily pain have you had during the past 4 weeks?
) 1-None
2 - Very mild
) 3-Mild
4 - Moderate

5 - Severe

6 - Very severe

22. During the past 4 weeks, how much did pain interfere with your normal work
(including both work outside the home and housework)?

) 1-Notatall
2 - Alittle bit
3 - Moderately
4 - Quite a bit

5 - Extremely




These questions are about how you feel and how things have been with you during the
past 4 weeks. For each question, please give the one answer that comes closest to the way
you have been feeling.

How much of the time during the past 4 weeks...

Allof Most A good Some Alittle None
the of the bit of the  ofthe of the of the

time time time time time time
23. Did you feel full of pep? L) )z 3 Oas Os Oe
24. Have you been a very nervous 31 OE D3 D 4 s O s
person?
25. Have you felt so down in the @1 Oa )3 @ )5 Oes
dumps that nothing could cheer you
up?
26.Have you felt calm and peaceful? ()1 ()2 D)3 oy Os 6
27. Did you have a lot of energy? B! Oz )| O 4 )5 @K
28. Have you felt downhearted and J1r O& Sl D & Os Os
blue?
29. Did you feel worn out? Ji Qi ya O 4 s O s
30. Have you been a happy person? 1 Oz )3 ) 4 s 6
31. Did you feel tired? )1 Os D3 D) & s Oes

32. During the past 4 weeks, how much of the time has your physical health or emotional
problems interfered with your social activities (like visiting with friends, relatives, etc.)?

1- All of the time

2 - Most of the time

3 - Some of the time
4 - Alittle of the time

5 - None of the time




How TRUE or FALSE is each of the following statements for you.

Definitely = Mostly Don't Mostly Definitely

true true know false false
33. I seem to get sick a little easier than 1 2 g 4 5
other people
34.1 am as healthy as anybody I know 1 2 DE: 4 5
35. I expect my health to get worse ) i D2 D3 4 5
36. My health is excellent 1 2 3 pEA DL
ABOUT

The RAND Corporation is a research organization that develops solutions to public policy challenges to help make
communities throughout the world safer and more secure, healthier and more prosperous. RAND is nonprofit, nonpartisan,
and committed to the public interest.

1776 Main Street
Santa Monica, California 90401-3208

RANDS® is a registered trademark. Copyright ©@ 1994-2016 RAND Corporation.




Clinical Communication

Air-refill phenomenon—A simple
confirmatory adjunct for loss of
resistance technique in labour
epidural analgesia

INTRODUCTION

There are many devices designed to help identify the
epidural space™ but the loss of resistance (LOR) is
still the most common technique for administering
epidural anaesthesia.! However, LOR involves the
use of a subjective feeling felt only by the operator,
and this tactile sensation can be indistinguishable
from non-epidural LOR, including interspinous
ligaments, intermuscular planes, paravertebral
muscles, and cysts in interspinous ligaments.[*
Trainees can easily create a false LOR by pushing too
hard during the process of needle advancement. For
the supervisor, it is also hard to know whether the
trainees feel true LOR when visually supervising the
whole process.

In clinical practice, we noticed that while testing LOR
for air using a B Braun air syringe Perifix® (B Braun,
Melsungen, Germany), the air can be pushed into
the epidural space with low resistance and this air
often flows back into the syringe spontaneously and
pushes the plunger back [Supplemental Video File 1].
We termed this the air-refill phenomenon. In Hea-Jo
Yoon’s study, the incidence of an audible air leak after
removing the syringe was 35.9%, which showed a
positive predictive value of up to 98.6% for successful
labour epidural analgesia.””? This suggests that if the
air can be pushed in with low resistance and can also
leak out freely, it indicates true LOR. Whenever air
was seen refilling the syringe, we were more confident
that it was true LOR.

Since 2016, we have asked trainees to record how
much air is in the syringe before pushing it into the
epidural space. They also record how much air refills
the syringe once they release the thumb from the
plunger.

We aimed to determine the prevalence of the air-refill
phenomenon and its utility in confirming the LOR
to air in epidural labour analgesia. Therefore, we
reviewed the labour analgesia special charts and
conducted this retrospective observational study.

METHODS

After obtaining approval from the ethics committee
in a tertiary medical centre on March 29, 2021 (IRB
Number: CE21083A). We collected charts of all
patients who received labour epidural analgesia from
01 July 2020 to 31 December 2020 and recorded the
volume of air pushed in by the syringe and the air
volume that refilled the syringe. We also recorded
the patients’ age, height, body weight (BW), body
mass index (BMI), the epidural set brand (Portex/B
Braun), the category of operators (residents, fellows,
attending anaesthesiologists), and whether reinsertion
of epidural catheter was conducted. We defined any
visible amount (>0.5 ml) of air-refill at LOR as air-refill
positive, and no air-refill of the syringe as air-refill
negative. Successful labour epidural analgesia was
defined by satisfactory pain relief. Patients who
received epidural catheter reinsertion, later on, was
defined as failure.

RESULTS

There were 373 patients who received labour epidural
analgesia in our institution from 01 July 2020 to
31 December 2020 [Table 1]. Of the 373 patients,
there were 159 patients for whom the air-refill data
were properly recorded [Figure 1]. In our institution,
epidural analgesia is the only option for labour
analgesia. We included all patients who received
labour epidural analgesia and did not exclude any
patients. For patients who underwent reinsertion of
epidural catheter, we only included the first attempt.
Among these 159 patients, 147 (92.5%) were cases of
success and 12 (7.5%) were cases of failure, whereas
151 (95%) were air-refill positive and 8 (5%) were
air-refill negative. The sensitivity, specificity, positive
predictive value, and negative predictive value were

Table 1: Patient characteristics

Patients n=159

Age (years) 32.5 (21-43)
Height (cm) 160 (141-174)
Body weight (kg) 68.4 (43.5-128.0)
BMI (kg/m?) 26.7 (18.1-47.0)

Operator (resident/fellow/attending 129/24/6

anaesthesiologist)

Percentage (%) of refilled volume
(refilled volume/pushed in volume)
Epidural set brand B Braun: 159 Portex: 0

Age, height, body weight, and body mass index are presented as

mean (range). The operator is presented as counts. The percentage of air-refill
is presented as mean+SD (range). The epidural set brand is presented as
counts

68.9+20.9 (0-100)
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94.6%, 0%, 92.1%, and 0%, respectively. Dural
puncture occurred in four cases (2.5%) among the
159 patients.

DISCUSSION

We noticed that the air-refill phenomenon only
happens when using a B Braun air syringe and does
not occur when using a Portex epidural set. We
designed a pressure measuring device to determine
how much air pressure is needed to push the
plunger back for B Braun (green) and Portex (blue)
syringes [Figure 2]. This device connects the cuff
pressure gauge with three syringes, including a B Braun
syringe, a Portex syringe, and a regular syringe in a
series. When 3 ml of air was injected into the system
via the regular syringe we found that the plunger
could be pushed back into the B Braun syringe when
the pressure was as low as 6-8 cmH, O, but the Portex
syringe needed up to 100 cmH,O [Supplemental
Video Files 2 and 3]. This explains why air-refill
was only seen in B Braun syringes, but not in Portex
syringes.

According to a previous study,® the epidural pressure
is 7.69-7.91 mmHg (10.46-10.76 cmH,0) in the
lumbar area and 3.84-6.40 mmHg (5.22-8.70 cmH,O)
in the thoracic area. We speculate the air-refill
phenomenon will likely occur more often in the

373 patients received labor
epidural analgesia

VAN

missing data (no air-refill data) recorded data
214 patients 159 patients
Success/ \Failure Air-refill ?osiﬁve Air-refill .negative
197 patients 17 patients 151 patients 8§ patients
/ \ All
Success Failure 8 patients
139 patients 12 patients "

SUCCesses

Incidence of air-refill = 151/159 = 95.0%
Sensitivity = 139/(139+8) = 94.6%
Specificity = 0/12 = 0%

Positive predictive value = 139/151 =92.1%
Negative predictive value = 0/8 = 0%

Figure 1: Flowchart of study sample

Indian Journal of Anaesthesia | Volume 67 | Issue 2 | February 2023

lumbar area than in the thoracic area. Furthermore,
epidural pressure has been reported to be higher in
pre-labour women.! As such, the epidural pressure
in the lumbar area of a pre-labour woman will exceed
10.46-10.76 cmH,O, which is sufficient to produce
the air-refill phenomenon in a B Braun syringe. This
explains why the incidence of positive air-refills
was as high as 95% in 159 of our pre-labour women.
Although pre-labour women have higher average
epidural pressure, the individual epidural pressure
was still different from patient to patient. In our study,
eight negative air-refill cases turned out to be success
cases, probably because these eight patients had
lower epidural pressure that was not greater than 6-8
c¢mH,O and could not push the plunger back in LOR.
With a high sensitivity (94.6%) and positive predictive
value (92.1%), but poor specificity and negative
predictive value, this air-refill test can only be used
as a supplementary test alongside conventional LOR.
When an air-refill test is positive, we can be strongly
confident about the correct needle location. However,
a negative air-refill test does not mean that the needle
is incorrectly positioned. Therefore, this test is only
useful in air-refill positive cases. Nevertheless, 95% of
pre-labour women in our study were air-refill positive
cases.

In 2021, we asked our 12 residents to complete an
anonymous questionnaire. Ten out of the twelve
residents said this air-refill test was either helpful
or very helpful in their learning processes. We think
this is a valuable teaching tool and would therefore
like to introduce it to anaesthesiologists worldwide.
The air-refill test has allowed the subjective feeling of
LOR that is felt only by trainees to become observable
evidence for both supervisors and trainees.

Figure 2: Air pressure measuring device
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The limitations of our study were the retrospective
nature of the investigation, the definition of failure
analgesia as receiving reinsertion may have been
inadequate, and the amount of missing data was not
small. However, the failure rate within the missing
data and collected data were similar (17/214 = 7.9%,
12/159 = 7.5%), [Figure 1]. We postulate that our
recorded cases are still representative of the whole
population.

CONCLUSION

As the prevalence of positive air-refills in pre-labour
women was high, we recommended the air-refill test
as a good confirmatory adjunct and teaching tool in
labour epidural analgesia. The air-refill test could
serve as a teaching tool for residents in labour epidural
analgesia.
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Translation and validation of the
revised American Pain Society
Patient Outcome Questionnaire
(APS-POQ-R) for evaluating

the effectiveness of acute pain
services in the Indian population

INTRODUCTION

Pain is one of the most frequently encountered
symptoms in hospitalized patients.!! Inadequate pain
relief has not only been associated with increased
psychological stress, but also with poor outcomes and
increased hospital expenditures.”

To manage pain effectively, it becomes imperative to
have adequately assessed the severity of pain.P! To
this effect, the American Pain Society has developed a
questionnaire as a quality assurance standard to help
in the assessment of pain services provided.™

This questionnaire is only available in English,
limiting its application to the Indian population.
Through this study, we aimed to translate and validate
the Revised American Pain Society Patient Outcome
Questionnaire (APS-POQ-R) in the regional languages
of Marathi and Hindi, and thus, allow for its wider
application.

METHODS

The study was carried out as a survey, over a period
of 18 months after receiving approval from the
institutional ethics committee.

The standard questionnaire APS-POQ-R developed
in English makes use of the 11-point Numeric rating
scale (NRS) to rate the intensity of most severe and
least severe pain experienced, and included multiple
questions such as duration of severe pain and effect
of pain on activities of daily life, side effects, and
adequacy of pain relief options.™

The questionnaire was translated and validated
in two languages, Hindi and Marathi as per the
European Organisation for Research and Treatment of
Cancer (EORTC) translation guidelines.!® The process
was divided into the following steps:

Step one: Forward translation

Forward translation was carried out independently by
two translators each for Hindi and Marathi who were
proficient in English and were translating into their
mother tongue. While one translator in each group was
a doctor who was aware of the concept of the original
questionnaire, the second was a translator naive to the
idea. Each translator then prepared his/her separate
report.

Step two: Reconciliation

The two versions along with the original were then
considered together and a final draft was created.
Discrepancies were addressed in a team discussion
including the authors who were proficient in the
languages.

Step three: Backward translation

The reconciled translations in Hindi and Marathi
were given to two independent translators who were
proficient and well versed in English; each of whom
then translated these questionnaires from their
mother tongue back into the English language. One
of the translators was again a doctor aware of the
original questionnaire and its concept while the other
translator was naive to it.

Step four: Preliminary translation and proof

reading

The original APS-POQ-R, two forward translations
and the two backward translations, were then
considered as a whole and a final translated version
for each language was prepared and proof-read in a
team discussion, including all the authors.

Step five: Pilot testing

Pilot testing of the preliminary translation was then
carried out with adult consenting patients undergoing
surgery and enlisted in the acute pain services as per
recommendations of the EORTC guidelines.

Initially, 15 patients were given the questionnaire
in each language, Hindi and Marathi. The patients
were requested to read the questionnaire and mark
their suitable responses. This was followed by a
cognitive interview and a debriefing session to help
assess the patient’s understanding of the translated
questionnaire.

Step six: Statistical analysis

The responses given by the patient were then analyzed
using SPSS software. Data were analyzed for internal
consistency using Cronbach’s alpha test. Internal
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consistency was considered good if the alpha value
was between 0.7 and 0.9. Keeping the nature of the
questionnaire in mind, inter-rater and test-retest
reliability were not tested for.®

Step seven: Revision

The initial translated Marathi questionnaire was
found to lack internal consistency as indicated by a
Cronbach’s alpha value of 0.615 and needed further
modification. As a result, steps one-six were repeated,
the translated questionnaire was modified and then
retested in another set of 15 patients.

Step eight: Final translation

After the changes made in the retesting phase were
approved by the original team of investigators, the final
translations in Hindi and Marathi were considered
validated and approved for future use in the hospital
setting.

RESULTS

A total of 45 patients took part in this study, 15 patients
participated in validating the Hindi translation
whereas 30 patients (in a total of two rounds) helped
in validating the Marathi version.

The final-translated versions of the APS-POQ-R in
Hindi and Marathi can be found in the Supplementary.

The translated questionnaire in Hindi generated a
good response during the feedback session and a
Cronbach’s alpha value of 0.726 was derived. No
further need for modification of the questionnaire
was felt. The preliminary Marathi questionnaire was
found to lack internal consistency as indicated by a
Cronbach’s alpha value of 0.615 and hence warranted
that the questionnaire be translated again. The process
was then repeated and the translated questionnaire
was then retested in another set of 15 patients.

This time, the questionnaire generated positive
feedback, with patients displaying adequate
understanding of each question and ability to provide
correct responses. The Cronbach’s alpha value was
then derived and found to be 0.71 indicating reliable
internal consistency.

DISCUSSION

The APS-POQ-R was developed as a quality
improvement (QI) tool for management of postoperative
pain. The original study in 2010 showed that the

220

questionnaire had a Cronbach’s alpha value of 0.85
suggesting good internal consistency.™

Multiple studies done all over the world using different
versions of the questionnaire have provided highly
variable values of Cronbach’s alpha highlighting cross
cultural differences and signifying the need to provide
established local versions."”*!

The lack of a validated questionnaire in the local
language and the need for establishing such a tool for
postoperative pain assessment to prevent suboptimal
pain treatment formed the basis for conducting this
study."” Since the majority of patients visiting the
hospital, speak in local languages such as Hindi
and Marathi, we decided to translate and validate
the APS-POQ-R into these languages to help in
assessment and management of acute postoperative
pain.

The translation process carried out in multiple steps
of forward and backward translations and their
amalgamation into a single translation ensured that the
most accurate yet simple to comprehend version was
chosen and then pilot tested. Although the Marathi
questionnaire was initially found to lack internal
consistency, its visitation and further modification
ensured that the finalized version was conceptually
sound and had internal consistency. Since content
and construct validity of the original questionnaire
has already been established, it was not tested for in
this study.

The key limitation of the study is that we translated
the questionnaire in two Indian languages only. For a
country like ours, there would be a need to translate
the questionnaire in other regional languages as well.

CONCLUSION

Through this study, we were successfully able to
translate and validate the APS-POQ-R in the local
languages of Hindi and Marathi which could serve
as an important yet easy to implement tool for pain
assessment.
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SUPPLEMENTARY: FINAL HINDI AND MARATHI TRANSLATIONS OF THE APS-POQ-R
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Letters to Editor

SARS-CoV-2 parainfection
associated Landry -Guillain-
Barre Syndrome (LGBS) in a
term pregnant women: A clinical
conundrum

Sir

Guillain-Barre Syndrome (GBS) is a rare neurological
disease that is characterized by progressive weakness
in legs and arms, areflexia, or decreased tendon reflexes
in weak limbs.™" Evidence of GBS cases associated with
SARS-CoV-2 infection has recently been reported.®
Though GBS is considered mostly a post-infectious,
immune-mediated disease, it might also occur during
the infectious phase in some cases. Herein, we report
first case of SARS-CoV-2 parainfection associated GBS
in a term pregnant patient.

A 22 year primigravida at 36 weeks of gestation,
presented with acute onset of quadriparesis since
3 days and cough since 2 days. Patient c/o weakness
in all four limbs, sudden onset, started distally
in both lower limbs which progressed to involve
upper limbs. On examination, she was tachypneic
with respiratory rate of 32-34 breaths/min. She
maintained saturation of 97% on ventimask at 0.4
fraction of inspired oxygen. On motor examination,
in lower limb she had power of 2/5 at both ankle
and knee joints. At hip joint, she had power of 1/5.
In upper limb, she had power of 3/5 at both the
shoulders and 4/5 at both the elbow joints. Deep
tendonreflexes were absent. Herblood investigations
were normal except for total serum bilirubin which
was 3.2 mg/dl. She also tested SARS CoV-2 reverse
transcriptase positive. Since she had no prior history
of any gastrointestinal infection, she was diagnosed
as SARS-CoV-2 parainfection associated Landry
-Guillain- Barre Syndrome (LGBS) with respiratory
involvement. In view of the worsening motor
weakness and decline in respiratory functions, she
was planned for urgent caesarean section. After
preoxygenation, rapid sequence induction was done
using thiopentone sodium and rocuronium and
intubated with oral cuffed endotracheal tube with
7.0 mm internal diameter. She was ventilated using
controlled mode with peak inspiratory pressure of
22 cm water, positive end expiratory pressure 5 and

maintained on sevoflurane + oxygen at minimum
alveolar concentration of 0.7-1. After delivery
of baby, oxytocine infusion was started at 5 [U/h
and injection fentanyl 50 pug was administered.
Post-surgery she was shifted unreversed to
COVID-19 intensive care unit (ICU). In ICU, she was
administered intravenous immunoglobulins gram
once a day (OD) for 4 days, low molecular weight
heparin 0.6 ml OD, injection dexamethasone 6 mg
twice a day, and Tablet Gabapentin 300 mg at night.
Her CSF analysis showed total protein of 31.5 mg/
dl and glucose levels of 68.9 mg/dL. During her ICU
stay, she developed collapse and consolidation of
left lung lower lobe with left sided pleural effusion,
which resolved over next few days after she was
tracheostomized. After 10 days of her ICU stay, she
tested SARS-CoV-2 reverse transcriptase negative.
Thereafter, she was shifted to non-COVID-19 ICU
where she was gradually weaned from ventilatory
support. Her nerve conduction study was performed
which reported complete absence of compound
muscle action potential (CAMP) with normal sensory
nerve action potential (SNAP) suggestive of Acute
Motor Axonal Polyneuropathy (AMAN) [Table 1].
She was shifted to medical ward for rehabilitative
care. She was discharged from the hospital and was
mobilized using wheel chair. There was complete
return of motor power in upper limbs.

To the best of our knowledge, this is the first reported
case of SARS-CoV-2 parainfection associated LGBS
in term pregnant patient. She presented with
short history of acute onset of muscle weakness
accompanied by cough which gradually worsened
and required assisted ventilation. As patient had
already reached term, emergent caesarean section
followed by management according to SARS-CoV-2
protocols was done. Guillain barre syndrome (GBS)
worsens in postpartum period due to restoration
of cellular immunity, with increase in delayed
type of hypersensitivity which was adaptively
depressed during pregnancy.’” In an observational
multicentre study, thirty GBS cases associated
with COVID-19, stated COVID-19-associated GBS
as being predominantly demyelinating and more
severe than non-COVID-19 GBS.!! Tekin et al.”! have
reported occurrence of LGBS in pregnant patient
who had preceding SARS-CoV-2 infection. The
patient developed muscle weakness in postpartum
period, which recovered after receiving intravenous
immunoglobulins. The prognosis of SARS-CoV-2
parainfection associated LGBS in term pregnant
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Table 1: Nerve conduction study parameters of the patient

Nerve Stimulation Recording site *Amplitude Latency (ms) Duration (ms) Lat diff (ms)
stimulated site R L R L R L R L
Median Wrist APB-wrist NR NR NR NR NR NR NR NR
Elbow Wrist-elbow NR NR NR NR NR NR NR NR
Ulnar Wrist Wrist- ADM NR NR NR NR NR NR NR NR
Elbow Elbow- Wrist NR NR NR NR NR NR NR NR
Peroneal Ankle Ankle- EDB NR NR NR NR NR NR NR NR
Fib head Fib Head-ankle NR NR NR NR NR NR NR NR
Tibial Ankle Ankle- AH NR NR NR NR NR NR NR NR
Pop fossa Pop fossa -Ankle NR NR NR NR NR NR NR NR
Ankle Ankle Ankle-AH NR NR NR NR NR NR NR NR
Pop fossa Pop fossa Pop fossa-ankle NR NR NR NR NR NR NR NR

APB=Abductor pollicis brevis; ADM=Abductor digiti minimi; AH=Abductor hallucis; EDB=Extensor digitorum brevis; NR=Not response

Ellul MA, Benjamin L, Singh B, Lant S, Michael BD, Easton A,
et al. Neurological associations of COVID-19. Lancet Neurol
2020;19:767-83.

Meenakshi-Sundaram S, Swaminathan K, Karthik SN,
Bharathi S. Relapsing Guillain-Barre syndrome in
pregnancy and postpartum. Ann Indian Acad Neurol

patient is still unclear and requires early recognition 2.
of danger signs for timely management and favorable
outcome. Thus, clinical course of SARS-CoV-2 3.
parainfection associated LGBS during pregnancy is

highly complicated, due to presence of non-specific
signs and symptoms and carries high risk of maternal
morbidity. Early identification and multidisciplinary
involvement are essential for diagnosis and good
outcome.
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COVID 19 vaccine induced
thrombotic thrombocytopenia,
cerebral venous thrombosis and
neurogenic stunned myocardium

To the Editor,

Vaccine-induced thrombotic thrombocytopenia (VITT)
manifesting as cerebral venous thrombosis (CVT)
is rare but life-threatening complication after
COVID-19  vaccination.!  Neurogenic stunned
myocardium (NSM) is a phenomenon of cardiac
abnormalities occurring due to sympathetic storm
after acute neurological injury. This case reporting
is done after obtaining written informed consent.
We describe rare manifestation of VITT, CVT, and
NSM after COVID-19 vaccination and its successful
management.

A 19-year-old lady presented with altered sensorium
for 2 days. Prior to her current visit, she had
low-grade fever for 2 days and holocranial headache
with vomiting for one week after COVID-19
vaccination with COVAXIN® (Bharat Biotech).
On examination, she was drowsy, obeying simple
commands on repeated asking, aphasic, with motor
power of 3/5. Her pupils were equal and reactive.
Respiratory and cardiovascular system examination
was normal. Brain computed tomography showed
left temporo-parietal CVT with raised intracranial
pressure (ICP), midline shift to right and left
transverse sinus thrombosis [Figure 1]. Laboratory
tests revealed thrombocytopenia (platelet count
43,000/uL), elevated D-dimer (7457 ng/mL), and
prolonged prothrombin time (18.8s). VITT associated
CVT was diagnosed. In view of neurological
status and imaging findings, she underwent
emergency temporo-parieto-occipital decompressive
craniectomy. She received four units of random
donor platelet transfusion and three units of fresh
frozen plasma before and during surgery. She was
shifted to neuro-intensive care unit for elective
ventilation and further management. VITT was
managed with Fondaparinux and therapeutic plasma
exchange (TPE). On 2 postoperative day (POD), she
developed persistent hypotension with tachycardia
resistant to fluid therapy, with abnormal arterial
blood gas (PaO2 = 40.9 mmHg, PaCO2 = 25.7 mmHg,
pH = 7.48, Sa02 = 80.9%). Hence, norepinephrine
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Figure 1: Contrast computed tomography of the brain showing large
temporo-parietal hematoma due to cerebral venous thrombosis with
midline shift, mass effect, and significant cerebral edema with loss of
gray-white differentiation

was started, positive end expiratory pressure (PEEP)
and fraction of inspired oxygen (FiO2) increased
to 8 cm water and 0.7, respectively. Following this,
her heart rate was 112/min, blood pressure was
112/80 mmHg, electrocardiogram showed sinus
tachycardia and oxygen saturation was 90%. The
FiO2 was gradually reduced with improvement in
oxygenation. Transthoracic echocardiography (TTE)
showed left ventricular global hypokinesia with
ejection fraction of 34%. She was diagnosed with
acute left ventricular failure from NSM. Dobutamine
and furosemide infusion with oral ivabradine resulted
in improvement and cardiovascular medications
were tapered and stopped on 9* POD and trachea
was extubated on 10" POD. After 24h observation,
she was shifted to ward and subsequently discharged
home with improved neurological status. Follow up
TTE atdischarge showed normal cardiac contractility.

VITT is characterized as vaccine-induced immune
syndrome of severe thrombosis, antibodies
to platelet factor 4-polyanion complexes and
thrombocytopenia.®?  VITT begins 5-10 days
after vaccination and is diagnosed between 5 to
30 days.™ It is associated with CVT, splanchnic vein
thrombosis, deep venous and arterial thrombosis with
thrombocytopenia, and elevated D-dimer. Treatment
includes non-heparin anticoagulants such as indirect
Xa inhibitors (fondaparinux, danaparoid), oral
anticoagulants or thrombin inhibitors (argatroban,
bivalirudin), and intravenous immunoglobulin or
TPE.

NSM is reported after stroke, traumatic brain injury,
and subarachnoid hemorrhage but not after CVT.
Catecholamine excess, systemic inflammation, and
neuroendocrine derangements contributetooccurrence
of NSM.P! 1t is likely that the NSM in our patient was
due to interplay of acute increase in ICP (neurogenic)
from VITT-associated malignant CVT and systemic

Indian Journal of Anaesthesia | Volume 67 | Issue 2 | February 2023

Page no. 76



Letters to Editor

vaccine-induced complication-associated stress on
the myocardium. Treatment is supportive to improve
myocardial function and prevents cardiovascular
complications including sudden death.F! Ivabradine
reduces heart rate and improves cardiac failure while
dobutamine improves hemodynamic instability
associated with NSM."4!

To conclude, VITT-associated CVT leading to NSC
is rare and challenging to identify and manage.
Management goals include reduction of acute
intracranial hypertension, restoration of platelet
function, anti-coagulation, and supporting cardiac
function.

Patient consent form
Yes.

Declaration of patient consent

The authors certify that they have obtained all
appropriate patient consent forms. In the form, the
patient has given her consent for her images and
other clinical information to be reported in the
journal. The patient understands that her name and
initials will not be published and due efforts will be
made to conceal identity, but anonymity cannot be
guaranteed.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

Tejaswi G M, Sriganesh K, Vidya Sriram
Department of Neuroanaesthesia and Neurocritical Care, NIMHANS,
Bengaluru, Karnataka, India

Address for correspondence:

Dr. Tejaswi G M,

Department of Neuroanaesthesia and Neurocritical Care, National
Institute of Mental Health and Neuro Sciences (NIMHANS),
Hosur Road/Marigowda Road, (Lakkasandra, Wilson Garden),
Bengaluru — 560 029, Karnataka, India.

E-mail: drtejaswigm @gmail.com

Indian Journal of Anaesthesia | Volume 67 | Issue 2 | February 2023

Submitted: 19-Oct-2022

Revised: 17-Nov-2022
Accepted: 27-Jan-2023
Published: 16-Feb-2023

REFERENCES

1. Sharifian-Dorche M, Bahmanyar M, Sharifian-Dorche A,
Mohammadi P, Nomovi M, Mowla A. Vaccine-induced immune
thrombotic thrombocytopenia and cerebral venous sinus
thrombosis post COVID-19 vaccination; A systematic review.
J Neurol Sci 2021;428:117607. doi: 10.1016/j.jns. 2021.117607.

2. Biso S, Wongrakpanich S, Agrawal A, Yadlapati S,
Kishlyansky M, Figueredo V. A review of neurogenic
stunned myocardium. Cardiovasc Psychiatry Neurol
2017;2017:5842182. doi: 10.1155/2017/5842182.

3. Wiedmann M, Skatter T, Stray-Pedersen A, Romundstad L,
Antal EA, Marthinsen PB, et al. Vaccine induced immune
thrombotic thrombocytopenia causing a severe form of cerebral
venous thrombosis with high fatality rate: A case series. Front
Neurol 2021;12:721146. doi: 10.3389/fneur. 2021.721146.

4. Iba T, Levy JH, Warkentin TE. Recognizing vaccine-induced
immune thrombotic thrombocytopenia. Crit Care Med
2022;50:e80-6.

5.  Kenigsberg BB, Barnett CF, Mai JC, Chang JJ. Neurogenic
stunned myocardium in severe neurological injury. Curr
Neurol Neurosci Rep 2019;19:90.

6. Maranta E Tondi L, Agricola E, Margonato A, Rimoldi O,
Camici PG. Ivabradine reduces myocardial stunning in patients
with exercise-inducible ischaemia. Basic Res Cardiol 2015;110:55.

This is an open access journal, and articles are distributed under the terms of
the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 License,
which allows others to remix, tweak, and build upon the work non-commercially,
as long as appropriate credit is given and the new creations are licensed under
the identical terms.

Access this article online

Quick response code

Website:
www.ijaweb.org

DOI:
10.4103/ija.ija_861_22

How to cite this article: Tejaswi GM, Sriganesh K, Sriram V.
COVID 19 vaccine induced thrombotic thrombocytopenia, cerebral
venous thrombosis and neurogenic stunned myocardium. Indian J
Anaesth 2023;67:224-5.

© 2023 Indian Journal of Anaesthesia | Published by Wolters Kluwer - Medknow

225

Page no. 77



Letters to Editor

Anaesthetic management of
patient with incidental left atrial
myxoma posted for wound
debridement in hand

Sir,

Myxomas are rare benign tumors (0.5 per million
population per year) that account for the 30-50% of
all cardiac tumors and are most commonly located in
the left atrium (>85%).!" The clinical manifestations
of cardiac myxomas may vary from having one of
the three classic presentations (outflow obstruction,
embolism, and constitutional symptoms) to having
mild or no symptoms.™ Here, we are presenting a case
of patient with incidental left atrial myxoma planned
for an emergency non cardiac surgery. In this case,
we had planned to give regional anaesthesia in order
to avoid complications of general anaesthesia and to
maintain stable haemodynamics.

Forty one-year-old male, manual laborer by occupation,
came with complaints of burns in right hand followed
by cracker burst, planned for wound debridement.
Patient also had complaints of blurring of vision and
vertigo; for which he got admitted under neurology,
evaluated, and diagnosed to have acute posterior
cerebral artery (PCA) infarct. As a part of evaluation,
echocardiogram was done, which showed large left atrial
myxoma measuring 14 x 40 mm arising from interatrial
septum. [Figure 1]. All other laboratory investigations

Figure 1: Preoperative echocardiogram showing 14 x 40 mm sized
left atrial myxoma arising from interatrial septum
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were within normal limits. On examination, he was
well built male, weighing 73 kg with a height of
173 cm. The pulse rate was 76/min, regular in rhythm.
Blood pressure was 132/86 mmHg. On auscultation,
first and second heart sounds were heard and an
additional “tumor plop” was heard. Patient was started
on Inj. Enoxaparin 0.6 ml subcutaneous, once a day.
After 3 days of neurology admission, As he improved
symptomatically, was discharged and admitted under
general surgery for wound debridement. Patient was
advised to take oral antiplatelet drugs henceforth.

On the day of surgery, on arriving to operation theatre,
routine monitors were applied i.e., Electrocardiogram,
pulse oximetry, and non invasive blood pressure. All the
advanced cardiac life support drugs and instruments
were kept ready and planned to give peripheral
nerve block. Under ultrasound guidance, individual
nerve blocks for radial, median and ulnar nerve were
given with 0.5% bupivacaine 4 ml for each nerve
[Figure 2]. Intraoperatively patient was pain free and
hemodynamically stable. Postoperatively patient was
shifted to post anaesthesia care unit and anaesthesia
recovery was uneventful and on 2" postoperative day
patient was discharged home and advised to continue
antiplatelet drugs and to follow up with cardiothoracic
surgeon regarding left atrial myxoma.

Cardiac myxomas usually develop in the atria. About
75 percent originate in the left atrium, and 15 to 20
percent in the right atrium. Myxomas may manifest
with a variety of symptoms, though the classic triad
includes embolism, intracardiac flow obstruction, and
constitutional symptoms (Goodwin’s triad).*! Hence,
it is very essential to understand the physiological
alterations caused by the myxoma, as we have to

Figure 2: Ultrasound image showing needle targeting individual nerve
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provide safe anaesthesia to these patients, especially,
when they are presenting for a minor non cardiac
surgery.

Entrapment of the myxoma in the mitral valve during
the course of anaesthesia can result in a cardiac arrest.!!
Most reported cases of myxomas are of patients who
were posted for myxoma resection. The anaesthetic
management of such cases for non-cardiac surgery is
seldom reported. We preferred individual nerve blocks
in order to avoid complications such as hypotension,
intraoperative arrhythmia, cardiac arrest, particularly
in such a minor procedure and also to start antiplatelet
drugs as early as possible in the post operative period.?!
The potential and well-known advantage of regional
anaesthesia over general anaesthesia should be an
asset in cardiac patients if the surgery can be performed
under regional block.® In our case, as the patient was
on anti platelet drugs, we preferred individual nerve
block blocks over plexus block in view of preventing
any inadvertent vessel injury. Ultrasound guided nerve
blocks are the most safe and effective way of providing
perioperative analgesia, to avoid hemodynamic
changes, especially in patients presenting with
complications such as left atrial myxoma.

Patients with left atrial myxoma may present with
embolic events or may be asymptomatic. However,
myxomas has to be excised once detected. This
case report the challenges while anaesthetizing a
patient with such complication, for a non-cardiac
surgery. The patient has to be managed with a team
of anaesthesiologist, cardiologist, and a surgeon in a
multi-disciplinary approach for a better outcome.
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Another simple technique for
nasogastric tube insertion in
anaesthetised, intubated patients

Dear Editor,

Insertion of a nasogastric tube (NGT) in an
anaesthetised, intubated patient can become
challenging. The conventional method of blind NGT
insertion has a success rate of approximately 40-58%.1!
After obtaining patients’ consent and ethical clearance,
we selected 20 anaesthetised, intubated patients
posted for surgery (1% to 31% January 2022). Patients
who needed general anesthesia with intubation and
NGT placement (laparoscopic surgery, gastrointestinal
surgery, etc.) were included in our study. Patients with
skull base fracture, coagulopathy, nasopharyngeal
and oesophageal pathology, and head and neck
radiotherapy were excluded. Size 16 French, 105 cm
NGT was used. NGT insertion was performed by a
single anaesthesiologist. After intubation, the head
was kept in a neutral position using an intubation
pillow (8-10 cm height soft pad placed under the
occiput). NGT length was estimated by measuring the
distance from the xiphoid process to the nostril via the
earlobe. The proximal end of the NGT was lubricated
with water-based jelly and inserted through the larger
nostril. Once NGT entered the nasopharynx, it was
gently inserted further and simultaneously rotated in a
clockwise direction continuously using the right hand.
The remaining length of the NGT was straightened
with its distal end held with the left hand and rotated
continuously in the same direction so that the NGT
rotates in toto. If any resistance was faced, the NGT
was withdrawn a little and reinserted with continuous
clockwise rotational movements. Correct placement of
NGT was confirmed with epigastric auscultation. Time
taken for NGT insertion was noted. A laryngoscopy
was done to look for kinking of NGT or bleeding in the
oral cavity. If the first attempt failed, NGT was cleaned
and reinserted by a similar technique. Time taken for
the second attempt of NGT insertion was noted. It was
considered as failed, after the failed second attempt.
NGT insertion was then guided by laryngoscope and
Magill forceps.

Demographic  characteristics and  procedural
parameters are summarized in Table 1. Eleven patients
were of normal weight, six were overweight and
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three were obese. NGT insertion was successful in
the first attempt in 19/20 patients and in the second
attempt in 1/20 patients. In one patient where the
first attempt of NGT insertion was unsuccessful, both
bleeding and full coiling were noted. The shortest
and longest time taken for the procedure was 14 and
55 seconds respectively. Fourteen patients (70%) NGT
was inserted in <30 seconds and six patients (30%)
in >30 seconds. Two patients had right nasal intubation
because of carcinoma tongue. In both these patients,
NGT was inserted through the left nostril successfully
in the first attempt. Three patients had developed
a single coil of NGT in the oropharynx because of
over-insertion. Common sites of NGT misplacement
are piriform sinus, arytenoid cartilage, oesophagus,
and lungs. Several techniques like neck flexion,
lateral neck pressure, and reverse sellick maneuver had
been tried with different success rates (85% vs 85% vs
80%, respectively).®! Strengthening the distal portion
of NGT by freezing (85% success)™ or threading guide
wire (96% success)t! improves the ease of insertion.
Despite GlideScope or Macintosh laryngoscope-guided
NGT insertion being successful, it can limit the space
for manipulation of Magill forceps. NGT insertion
by SORT (Sniffing position, orientation of NGT,
contralateral Rotation, Twisting) technique has also
shown good results (97%).?! However, with rotational
movement alone, we had successful NGT insertion
in all the patients. Thus, we hypothesize that if the
NGT tip faces any resistance during insertion, the
continuous rotational movement will deflect the tip
from resistance. The tip will then find the path of least
resistance to the oesophagus. This is a very simple
technique that nurses can perform easily. As the neck
position is not altered, this technique can be helpful in
anesthetized cervical spine fracture patients. Also, this
technique may be convenient in anesthetized patients
with facial bone fractures or intra-oral lesions, as there
is no necessity for devices like laryngoscope or Magill
forceps.
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Table 1: Patient demographics and procedural parameters

Case No Age (in years)/Sex BMI (Kg/m?) ASA MMP 1st attempt Duration (in seconds) Bleeding Coiling

2n attempt

1 72/F 20.5 3 2 Success
2 39/M 22.9 2 4 Success
3 25/F 25.57 2 2 Success
4 81/M 25 2 2 Success
5 46/F 18.63 1 1 Success
6 65/M 23.63 2 1 Success
7 49/F 25.8 2 2 Success
8 40/F 25.2 1 1 Success
9 78/F 25.95 2 3 Success
10 37/F 22.65 2 3 Success
11 47/F 24.69 2 2 Success
12 63/M 30.88 2 2 Success
13 67/F 24.69 3 2 Success
14 18/F 23.14 1 1 Success
15 55/F 21.64 1 2 Success
16 46/F 315 2 2 Failed

17 71/F 23.28 2 2 Success
18 42/F 31.64 2 3 Success
19 60/M 26.81 3 3 Success
20 32/M 33.91 1 3 Success

16 No No -
25 No No -
55 No No -
25 No Yes -
30 No No -
36 No Yes -
36 No No -
34 No No -
17 No No -
15 No No -
14 No No -
27 No No -
25 No No -
30 No No -
35 No No -
50 Yes Yes Success 30 seconds
30 No Yes -
30 No No -
28 No No -
33 No No -

BMI—Body Mass Index, ASA—American society of Anesthesiologists, MMP—Modified Mallampatti
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Airway challenges in an
infant undergoing laser
supraglottoplasty for
laryngomalacia

Sir,

A-three-month-old female infant weighing 2 kg
presented with fever, lethargy, and inspiratory stridor,
which increased on crying and supine position for
the past two weeks. On examination, the infant was
drowsy, febrile, tachypnoeic with subcostal and
intercostal retraction, and bilateral fine crepitations
on auscultation. Her heart rate (HR) was 168/min,
respiratory rate (RR) was 58/min, and peripheral
oxygen saturation was (SpO,) 88% on room air.
Complete blood count and chest X-ray were suggestive
of bilateral pneumonia. Infant was diagnosed with
grade-3 laryngomalacia on diagnostic endoscopy. As
conservative management (proning, non invasive
ventilation through nasal mask) failed, child was
optimized with antibiotics, nebulization, and oxygen
supplementation over one week and was posted
for laser supraglottoplasty. After getting informed,
high-risk consent, infant was fasted, 4 h of breast
milk and 2 h for clear fluids. Infant was shifted to
operation theatre with oxygen at 2L/min via a nasal
prong. Difficult airway cart including tracheostomy
tube was kept ready and monitors were connected.
Her base line vitals were: HR—154/min; SpO,—92%
on room air; RR—52/min. Ringer’s lactate was
started according to body weight requirements. Two
experienced anaesthesiologists were made available.
Infant was pre-oxygenated for three minutes with
100% oxygen and was pre-medicated with injection
glycopyrrolate 8 ug, midazolam 0.06 mg, fentanyl 5 ug,
and dexamethasone 0.2 mg. Anaesthesia was induced
with a graded increase in sevoflurane concentration
while maintaining spontaneous ventilation. Direct
laryngoscopy and intubation was attempted using
size 0 miller blade with a shoulder pad, but failed due
to Cormack-Lehane (CL) grade of class 3a [Figure 1].
Second attempt of intubation was tried with a
zero degree rigid endoscope of size 2.7 mm by the
otolaryngologist but it did not improve the CL grade.
External laryngeal manipulation was also applied.
Eventually, a rigid bronchoscope of size 3.5 was used
to lift the floppy epiglottis and an intubating bougie of
size 3 mm loaded with an uncuffed polyvinyl chloride
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Floppy emega shaped epiglottis covering glottis

Figure 1: Grade Ill laryngomalacia

endotracheal tube (ETT) of internal diameter 3.5 mm
ID was passed within 15 minutes of the initial attempt.
After confirmation of endotracheal tube placement,
injection atracurium (1 mg) was administered
and anaesthesia was maintained with oxygen and
sevoflurane. Nitrous oxide was avoided and a saline
syringe was made available as fire precaution during
the laser surgery. Supraglottoplasty was done using
diode laser [Figure 2]. The surgery lasted for 2 h.
Intra-operatively patient was stable and was shifted
to the pediatric intensive care unit for postoperative
mechanical ventilation after the procedure. Infant was
successfully extubated on the third postoperative day
with an emergency tracheostomy arranged as a stand
by.

Laryngomalacia is the most common congenital
cause of upper airway obstruction in infants with
presentation usually within two weeks of birth."*
Short aryepiglottic folds, redundant arytenoid tissue,
and a long curled epiglottis characterize the condition.
Supraglottoplasty is the well-known surgical treatment
for laryngomalacia.”’ Anaesthetic management of
patients with laryngomalacia is challenging due to
anticipated difficult airway. Anaesthetic techniques
that maintain spontaneous ventilation need to be used
till the airway is secured.** Premedication is essential
to prevent vagal responses and sialation. Mild sedation
prevents the child from crying and hyperventilating
as it may worsen the stridor. Laryngomalacia may
make mask ventilation a challenge as the airway
may collapse when the muscle tone is lost following
induction. Endotracheal intubation of patients
with laryngomalacia is difficult due to the large lax
overhanging epiglottis. Inhalational induction is
preferred and neuromuscular blockade is preferably
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praglottoplasty done under laser with endotracheal tube insitu

Figure 2: Laser surgery following endotracheal intubation

avoided till the airway is secured with ETT.! Video
laryngoscopy with pediatric scope is another novel
method for difficult intubation if available. Apnoeic
and jet ventilation are other methods of anaesthesia.
Effective plan for extubation should be made to prevent

cannot intubate and cannot ventilate situation.

As laryngomalacia may lead to severe respiratory
distress in pediatric age group and supraglottoplasty
being an emerging procedure, our case report brings
out the problem that can be encountered with a
anticipated difficult airway and a safe way of securing

the same.

Declaration of patient consent

Sushma K. Sannaboraiah, Pushpavathi Ture,
Arunima K. Gangadharan, Rajashekar C. Hatyal

Department of Anaesthesiology, Karnataka Institute of Medical
Sciences, Hubballi, Karnataka, India

Address for correspondence:

Dr. Arunima K. Gangadharan,

Chethana Hostel, Room No 43, Department of Anaesthesia,
Karnataka Institute of Medical Sciences, Vidyanagar,
Hubballi - 580 021, Karnataka, India.

E-mail: arunima.kg @ gmail.com

Submitted: 11-Jan-2022

Revised: 15-Aug-2022
Accepted: 27-Jan-2023
Published: 16-Feb-2023

REFERENCES

1. Verma S, Upadya M. Anaesthesia and laryngomalacia-A case
report. Indian ] Respir Care 2015;4:585.

2. Escher A, Probst R, Gysin C. Management of laryngomalacia
in children with congenital syndrome: The role of
supraglottoplasty. ] Pediatr Surg 2015;50:519-23.

3. Chandran R, Dave N, Padvi A, Garasia M. A rare presentation

of a child with osteogenesis imperfecta and congenital

laryngomalacia for herniotomy. Indian ] Anaesth 2011;55:534-6.

Gupta A. Anaesthesia and larygomalacia. ] Anaesthesiol Clin

Pharmacol 2011;27:128-9.

5. Baxter MR. Congenital laryngomalacia.

1994;41:332-9.

Nagendra V, Praveen R, Hrishi AP, Sethuraman M.

Non-operating room anaesthesia for a child with Beckwith

Wiedemann syndrome with a history of congenital

laryngomalacia. Indian ] Anaesth 2021;65:559-61.

Can J Anaesth

This is an open access journal, and articles are distributed under the terms of
the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 License,
which allows others to remix, tweak, and build upon the work non-commerecially,
as long as appropriate credit is given and the new creations are licensed under
the identical terms.

The authors certify that they have obtained all

appropriate patient consent forms. In the form the
patient(s), parent has/have given his/her/their consent

for child images and other clinical information

be reported in the journal. The parent of the child
understands that their names and initials will not be
published and due efforts will be made to conceal

their identity, but anonymity cannot be guaranteed.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

Indian Journal of Anaesthesia | Volume 67 | Issue 2 | February 2023

Access this article online

Quick response code

Website:
www.ijaweb.org

to

DOI:
10.4103fija.ija_35_22

How to cite this article: Sannaboraiah SK, Ture P,
Gangadharan AK, Hatyal RC. Airway challenges in an infant
undergoing laser supraglottoplasty for laryngomalacia. Indian J
Anaesth 2023;67:230-1.

© 2023 Indian Journal of Anaesthesia | Published by Wolters Kluwer - Medknow

231
Page no. 83



Letters to Editor

Vasoplegia during radical
prostatectomy: Methylene blue to
rescue

Dear Editor,

A 65-year-male known case of hypertension on
medical management (Tablet Amlodipine 5 mg
once daily) and of chronic obstructive pulmonary
disease was operated upon for laparoscopic radical
prostatectomy. Preoperative laboratory investigations
and pulmonary function tests were within normal
limits. Cardiology workup was indicative of low
risk for adverse cardiac event. Prostate biopsy was
suggestive of adenocarcinoma of prostate. Patient was
accepted for surgery under general anaesthesia with
invasive monitoring as ASA Class II.

General anaesthesia was induced using midazolam,
propofol, fentanyl, and cis-Atracurium and maintained
with isoflurane in oxygen and air. Monitoring
included electrocardiogram (EKG), non-invasive blood
pressure (NIBP), and pulse oximetry (SPO2). Radial
artery was cannulated and transduced to monitor
blood pressure. Pneumoperitoneum was created and
surgical ports were established. Surgery commenced
in extreme Trendelenburg position. During dissection
around dorsal venous complex (DVC) bleeding was
troublesome in view of which surgery was converted
to open. During this time, hypotension with sinus
tachycardia was observed. Response to fluid boluses,
crystalloid and then colloid (Human Albumin, HAlb,
4%) was insufficient and ill sustained. Baseline
hemoglobin (Hb) was 11 gm/dl. Trigger for blood
transfusion at our hospital is Hb of 8 gm/dl. Blood
loss was accordingly replaced with packed red blood
cells and Hb was maintained at all points of time in
excess of 8 gm/dl. A total of 3 packed red blood cells
and 4 liters of crystalloid and 1000 ml of 4% Human
Albumin were transfused by this time. Nor-Adrenaline
infusion was started but was not proving helpful even
in incremental doses. Ionized calcium levels were
corrected guided by serum electrolytes using arterial
blood gas (ABG) analysis. Blood pH was within normal
range at all the times. Vitamin C, 2 gm was added hoping
for better response to vasopressors. Transesophageal
echocardiography (TEE) was done and depicted
adequate volume status with hypercontractile left
ventricle, suggestive of decreased systemic vascular
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resistance (SVR). Adrenaline and then wvasopressin
infusion were added sequentially. Blood pressure,
however, continued to be non-responsive and
remained around systolic of 60-65 and diastolic of
30-35 mmHg. A diagnosis of catecholamine resistant
hypotension (CRH) or severe vasoplegia was then
made."”” Methylene blue 100 mg was administered
in 100 ml saline over 20 minutes. Blood pressures
responded within minutes of completion of infusion.
Vasopressors could be tapered off in next 1 hour.
Surgery was concluded and patient was shifted to
intensive care unit for elective mechanical ventilation
overnight, following which he was weaned off
mechanical ventilation. Rest of the clinical course was
uneventful and patient was discharged to home.

Malignant prostate tissue unlike normal prostate tissue
is known to manifest Cyclooxygenase-2(COX-2) and
inducible nitric oxide syanthase-2(iNOS) and their
expression is considered a prognostic marker.*! NOS
among other things, causes vasodilatation by acting on
vascular smooth muscle cells. Studies have revealed that
nitric oxide synthase (NOS) activity is human prostate
is greater in peripheral zones than in the transition
zone. Inducible from of cyclooxygenase, COX-2,
converts arachidonic acid to prostaglandins (PG).
COX-2 is an important contributor to inflammation and
its overexpression is associated with uncontrolled cell
proliferation, neovascularization, and angiogenesis
mediated via COX-2 derived PGE2. PGE2 thus formed,
also perpetuates iNOS activity.

PGE2 mediated inflammation and iNOS mediated
vasodilatation, we suspect was the reason for
occurrence of vasoplegia in our patient. These
mediators of inflammation and vasoplegia were
probably released into systemic circulation during
dissection around DVC of prostate and that manifested
as severe vasoplegia, refractory to inotropes and
vasopressors. Methylene blue is of proven value in
management of catacholamine refractory vasoplegia.®!
It acts by inhibiting the activity of enzyme guanylate
cyclase and decreases the Cyclic GMP to reverse the
consequent smooth muscle relaxation. Methylene
blue usage in our patient rescued the hemodynamics,
otherwise unresponsive to fluids and to the escalating
doses of vasopressors and also confirmed the diagnosis.

Authors believe that awareness about possibility of
such haemodynamic consequence in prostate surgery
and its pathophysiology is important and that should
such is witnessed, methylene blue may be used sooner.
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CODE BLUE in a patient with
tracheal stent: Are we fully
equipped?

Sir,

Airway stents have long been used to maintain luminal
integrity of compromised airway in case of obstruction
and malignancy.!! The complications associated with
airway stent placement are malposition, haemorrhage,
airway rupture during placement, migration, impaction,
formation of granulation tissue, and stent fracture.”’ We
present here a challenging case of an airway emergency in
a patient with a tracheal stent inserted for a malignancy.

A 29-year-old woman diagnosed with adenoid cystic
carcinoma of trachea 2 years back had undergone
debulking of tumor, tracheal stenting with a metallic
stent, and chemo-radiotherapy elsewhere. On the
second day of admission, CODE BLUE was activated in
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view of acute onset biphasic stridor, with air hunger and
low oxygen saturation. Despite resuscitation measures,
the patient had persistent tachycardia, tachypnea, and
hypoxia with non-rebreathing mask (15 L/min of 02).
A review of Computed Tomography (CT) neck revealed
a tracheal narrowing 1.7 cm distal to vocal cords with
narrowest diameter of 6 mm [Figure 1a], complicating
an imminent intubation for the patient. She was
pre-oxygenated with a non-invasive ventilation mask.
Intravenous boluses of fentanyl 75 mcg, muscle relaxant
(suxamethonium 100 mg) was given and intubated
with a 5.0 mm ID cuffed endotracheal (ET) tube
through direct laryngoscopy. A chest x-ray confirmed
the position of the ET tube but it fell short of bypassing
the tracheal stent, which was reflected in decreased
tidal volumes and increased peak pressure. As the
length of the 5.0 mm ET tube (23 cm) was not enough
to bypass the stent, we had to increase the length by
rail roading another 6.5 mm ID tube at the distal end,
after removing the connector [Figure 1b]. This step
significantly improved the tidal volumes (350-400 ml)
without much rise in peak pressure with marked
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Figure 1: (a) image showing CECT neck with tracheal stent in situ.
(b) image showing the proximal end of 6.5 mm ID tube is cut and
railroaded over 5.0 mm ID tube to increase the length

improvement in the oxygenation of patient in the blood
gas analysis. Patient underwent bronchoscopic biopsy
and excision of mass around the stent after putting on
veno-venous extracorporeal membrane oxygenation
for oxygenation. Post-procedure ET tube was removed
after suctioning and intubated with 7.0 mm ID ET tube
for postoperative ventilation and eventually extubated.

Securing airway in an in-hospital CODE blue needs
quick thinking and swift action. This case highlights
a unique situation where a tracheal stent precluded
a “conventional intubation.” A tracheostomy could
damage the stent and a supraglottic airway device
risked aspiration.®! A fibre-optic bronchoscope is
essential and the best available option to ensure correct
position of the tube within the stent or just above the
stent. It can also avoid stent-related complications
but is not readily available everywhere.! No formal
guidelines are available in terms of airway management
with tracheal stents in situ. A literature search also
revealed paucity of data with regard to management in
similar case scenarios. Microlaryngeal surgery (MLS)
tubes can be made available in the CODE BLUE kits
anticipating such scenarios, as they are longer than
conventional ET tubes with same internal diameter."
This case though uncommon highlights the need to
incorporate airway management in cases of tracheal
stents as part of our teaching curriculum.

Declaration of patient consent

The authors certify that they have obtained all
appropriate patient consent forms. In the form the
patient(s) has/have given his/her/their consent for
his/her/their images and other clinical information to
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Gut Brain axis: The gut
microbiome in peri-operative
medicine

Sir,

The human body is inhabited by a multitude of
bacteria, viruses, fungi, phages constituting the
microbiota, and their gene pool called the microbiome
which is essential for human well-being.!"! The role of
gut microbiome in peri-operative medicine is recently
being explored. However, most of the literature
available is that of animal studies and more extensive
research would be needed in humans to establish an
association.

The mechanism of action of gut-microbiome on
various systems of the human body can be explained
by the “gut-brain axis.” This is a two-way interaction
between the enteric nervous system (ENS) and
central nervous system (CNS) [Figure 1]. The gut
microbiota secrete various metabolites and products
like-short chain fatty acids (SCFA), enzymes,
polysaccharides, cytokines, and neurotransmitters,
which are released in to the circulation to act on the
CNS. The vagus nerve also carries inputs from ENS
to CNS. The brain in-turn acts on the gut through
the hypothalamic-pituitary-adrenal (HPA) axis and
the autonomic nervous system.?”’ Immune mediated
interaction and alteration of microglial activity are
other proposed mechanisms of gut-brain interaction.
All these mechanisms have been proven only by
preclinical animal studies.!!

Anaesthetic agents-like  propofol and volatile
anaesthetics have been found to alter the gut
microbiota composition in animal studies. Han et al.

studied gut microbiota of mice after sevoflurane
exposure and found that microbiome composition
was reduced on day-1, 3, 7, and 14 after sevoflurane
anaesthesia compared to the control group. They also
noted a significant difference in fecal metabolites of the
experimental and control groups.?! Also an infusion of
propofol for 3 hours in rats was found to decrease the
number of certain bacterial species for 14 days.!*

Postoperative delirium (POD) and post-surgical
pain (PSP) have also been attributed to the
gut-microbiome by animal studies. This means, why
certain patients have more POD or PSP than others can
be determined by their gut-microbiome constitution
and may be pre-treatment with pre-biotics, post-biotics,
or fecal microbiota transplantation reduces the risk
of POD and PSP in these patients. However, this
association between POD/PSP and gut-microbiome
has been shown mostly in animal studies and human
association is yet to be established.'!' Zhang et al.
compared the gut-microbiota of rats who developed
POD and those who did not develop POD after
abdominal surgery. The composition of microbiota
was significantly different between the groups. They
also conducted fecal microbiota transplantation
from rats with POD to antibiotic treated rats, which
then developed POD.B! A human study has proved
association of gut microbiome with chronic PSP, where
Yao et al. had preoperatively collected gut-microbiome
samples for 132 patients undergoing breast cancer
surgery. The gut microbiota of 66 patients who
developed chronic PSP (CPSP) was significantly
different from those who did not develop PSP. Fecal
microbiome transplantation from CPSP patients to
mice led to development of hyperalgesia in these
mice.

The gut microbiome composition has been attributed
to development of opioid tolerance. Chronic opioid
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Figure 1: Gut brain axis. HPA = Hypothalamic pituitary adrenal axis
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exposure leads to activation of opioid receptors on
gut epithelium and destruction of gut mucosal barrier,
allowing translocation of gut bacteria leading to an
inflammatory response and pain exacerbation.!!

The gut microbiota composition influences many
chronic pain conditions like fibromyalgia, headache,
neuropathic, visceral, and chronic pelvic pain. The
mediators of gut microbiota can alter the neuronal
excitability at the dorsal root ganglia and mediate
neuro inflammation leading to central sensitization
and peripheral sensitization in chronic pain. Thus,
targeting the gut-microbiota seems to be a promising
treatment of chronic pain.*?

In future, gut microbiome analysis might help to screen
patients at risk of postoperative cognitive dysfunction,
postoperative pain, chronic pain and opioid tolerance
and alteration of gut microbiota by use of prebiotics,
postbiotics, dietary, and life-style changes might
provide therapeutic benefit in such patients. However,
this hypothesis is based majorly on animal studies and
gut microbiome still needs to be explored in humans.
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Anaesthetic management of
scoliosis surgery with IONM in a
patient with CMT disease

Sir,

Charcot Marie Tooth (CMT) disease is the most
common neuromuscular disorder.! CMT 1is a
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sensorineural peripheral polyneuropathy. Anaesthetic
management of patients with CMT disease undergoing
scoliosis correction surgery is complicated by the
neurophysiological which
hindrance in obtaining reproducible intraoperative
neuromonitoring (IONM) responses.

abnormalities cause

A 16-year-old boy, weighing 37 kg, who was a known
case of CMT disease Type 1B was posted for correction
of thoracolumbar scoliosis. He had pes cavus and
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wasting of small muscles of the foot. Cobb’s angle
was 55° Posterior instrumentation and fusion of
T,—L, vertebrae was planned. Electrocardiogram,
echocardiography, and pulmonary function tests were
normal. His laboratory parameters were essentially
normal. For pre-emptive analgesia, gabapentin and
paracetamol tablets were given before shifting to
operating room. Under standard monitoring, general
anaesthesia was induced with intravenous fentanyl
3 ug/kg and titrated boluses of propofol. After ensuring
adequate depth, laryngoscopy was done, vocal cords
were sprayed with 4% lignocaine and 6.5 mm cuffed
endotracheal tube was inserted without muscle
relaxant. He was ventilated with a mixture of air and
oxygen. A central venous and radial arterial catheters
were inserted. Pressure points were padded and bite
block was placed.

For the purpose of performing IONM total
intravenous anaesthesia with propofol (3-5 mg/kg/h),
ketamine (0.1-0.3 mg/kg/h) and dexmedetomidine
(0.3-0.5 pg/kg/h) were employed. Bispectral index was
maintained between 40-60 by titrating the infusions.
IONM was performed using Xltek-protektor-32 (Xltek,
a division of Natus, Middleton, WI).

Subdermal needle electrodes for recording
Transcranial motor evoked potential (TcMEP) were
placed in quadriceps femoris, tibialis anterior, medial
gastrocnemius, and abductor hallucis muscles in
the lower limbs. Trains of six to eight square-wave
stimuli (0.5 msec duration) were applied with
intensities ranging from 300 to 400 V. Baseline TcMEP
recordings were done in the supine position. No
TcMEP responses were obtained with a sweep speed
of 100 msec. Sweep speed was gradually increased
to 700 msec and reproducible responses were
obtained. [Figure 1] We failed to elicit any reproducible
SSEP recordings even after altering the parameters
and it was decided to proceed without monitoring
SSEP. [Figure 2] Patient was positioned prone and
post-positioning  potentials remained unaltered.
Surgery proceeded with successful monitoring
of TcMEP throughout the surgery. He remained
haemodynamically stable and body temperature was
maintained at 35-36°. No additional analgesics were
given intraoperatively. At the end of surgery, patient
was extubated uneventfully. For postoperative pain
management, both ketamine and dexmedetomedine
infusions were continued along with intravenous
paracetamol. He made an uneventful recovery and
was discharged on fifth postoperative day.

Indian Journal of Anaesthesia | Volume 67 | Issue 2 | February 2023

CMT disease has a clinically and genetically
heterogeneous spectrum of presentation. CMT1 has a
demyelinating pathology, whereas CMT2 is characterized
by axonal loss. The motor nerve conduction velocities
in patients with CMT1B is slower than in patients with
CMT1A, especially in patients with early onset disease.™

The anaesthetic management is complicated by the
unpredictable response to neuromuscular blockers,
so even the intubating dose of muscle relaxant
was avoided in our patient as the prolonged action
would interfere with the recording of TcMEP. Nitrous
oxide can cause neurotoxicity in these patients as
well as interfere with IONM. Cardiac conduction
abnormalities are also common and drugs enhancing
conduction blockade should be avoided.?

Performing scoliosis correction without IONM
increases the chance of neurological complications.

Figure 1: Lower extremity prepositioning baseline Transcranial motor
evoked responses
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Figure 2: Non-reproducible Somatosensory evoked potential
responses

Stagnara wake up test is not always possible in these
patients with preoperative weakness. We were able to
achieve successful monitoring of TcMEP by modifying
the parameters of the IONM and by avoiding all
anaesthetic influences which could hamper the
responses. The recommended approach for successful
monitoring of TcMEP is to avoid inhalational agents.
Propofol decreases the amplitude while latency is
unaffected. Ketamine enhances the potentials.** Care
must be taken to avoid facial and lip injuries when
TcMEP monitoring is done.!

Anaesthetic management in cases requiring IONM has
to be carefully planned and close interaction with the
neurophysiologist is essential for successful IONM
especially in patients with neuromuscular diseases.

Declaration of patient consent

The authors certify that they have obtained all
appropriate patient consent forms. In the form, the
legal guardian has given his consent for images and
other clinical information to be reported in the journal.
The guardian understands that names and initials
will not be published and due efforts will be made to
conceal identity, but anonymity cannot be guaranteed.

Financial support and sponsorship
Nil.

238

Conflicts of interest
There are no conflicts of interest.

Priyanka Pavithran

Department of Anaesthesiology, ASTER MIMS, Kozhikode, Kerala,
India

Address for correspondence:

Dr. Priyanka Pavithran,

Department of Anaesthesiology, ASTER MIMS, Kozhikode,
Kerala, India.

E-mail: priyanka.pavithran@gmail.com

Submitted: 18-Jul-2022

Revised: 22-Nov-2022
Accepted: 27-Jan-2023
Published: 16-Feb-2023

REFERENCES

1. Barisic N, Claeys KG, Sirotkovié-Skerlev M, Lofgren A,
Nelis E, De Jonghe P, et al. Charcot-Marie-Tooth disease:
A clinico-genetic  confrontation. Ann Hum  Genet
2008;72:416-41.

2. Kapoor H, Shah M, Desai S. Anaesthetic implications in
patient with Charcot-Marie-Tooth disease. Indian ] Anaesth
2021;65:561-2.

3. Ali Z. Intraoperative neurophysiologic monitoring and
anaesthetic implications. Indian ] Anaesth 2019;63:81-3.

4. Levin DN, Strantzas S, Steinberg BE. Intraoperative
neuromonitoring in paediatric spinal surgery. BJA Educ
2019;19:165-71.

5.  Gupta P, Barik AK, Krishna V, Dhar M. Chin necrosis after
prone positioning: A consequence of trans-cranial motor
evoked potential monitoring during spine surgery. Indian J
Anaesth 2019;63:246-8.

This is an open access journal, and articles are distributed under the terms of
the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 License,
which allows others to remix, tweak, and build upon the work non-commerecially,
as long as appropriate credit is given and the new creations are licensed under
the identical terms.

Access this article online

Quick response code

Website:
www.ijaweb.org

DOI:
10.4103/ija.ija_621_22

How to cite this article: Pavithran P. Anaesthetic management of
scoliosis surgery with IONM in a patient with CMT disease. Indian J
Anaesth 2023;67:236-8.

© 2023 Indian Journal of Anaesthesia | Published by Wolters Kluwer - Medknow

Indian Journal of Anaesthesia | Volume 67 | Issue 2 | February 2023

Page no. 90



Letters to Editor

Anaesthetic challenges
and management of a child
of blue rubber bleb nevus
syndrome (BRBNS) with
pulmonary lesions

Sir,

Blue rubber blew nevus syndrome (BRBNS) is
characterized by widespread protuberant venous
malformations involving the skin, gastrointestinal (GI)
mucosa, respiratory tract including lungs, and other
organ systems of the body having a potential for
life-threatening hemorrhage. After informed consent
from parents, we report a case of a 13-year-old male
child (35 kg) who presented with black tarry stools
and severe anemia requiring multiple transfusions.
Parents noticed blue-colored lesions after birth
which increased in size and number as the child
aged and became painful [Figure 1]. On capsule
enteroscopy, multiple venous malformation foci
were seen throughout the small intestine. The child
was scheduled for exploratory laparotomy and
excision of intestinal lesions. Whole-body Magnetic
Resonance Imaging (MRI) revealed lesions in the skin,
subcutaneous tissue, and muscles of the lower limb
and pelvis. Although the child had no respiratory
symptoms, the screening MRI showed vascular lesions
involving both lungs. Indirect laryngoscopy (IDL) was
normal. His haemoglobin was 10.5 gm/dl and other
biochemical parameters were normal.

Figure 1: Skin lesions in various body parts of a BRBNS case
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After inducing general anaesthesia (GA) with 70 mcg
fentanyl, 80 mg propofol, and 20 mg atracurium,
intermittent positive pressure ventilation with low
tidal volume (TV) (6-8 ml/kg) keeping peak inspiratory
pressure (PIP) at 10 cmH,O was used. The airway was
secured with a cuffed 5.5 mm endotracheal tube after
atraumatic laryngoscopy. Anaesthesia was maintained
with oxygen, air, and isoflurane with a target MAC of
1.0. The patient was ventilated with target end-tidal
CO, of 35-45 mmHg, keeping PIP less than 10 cm H,O.
For analgesia, a 19G caudal catheter (portex epidural
minipack) was secured after a caudal ultrasound
scan under asepsis. 12 ml 0.25% ropivacaine with
1.5 mg of morphine was given. Paracetamol 500 mg,
dexamethasone 6mg, and ondansetron 4mg were
given intravenously. A 12F Nasogastric tube was
inserted. The surgery lasted for 7 h with a total blood
loss of 150 ml. 600 ml of ringer lactate and 350 ml
PRBCs were transfused. The residual muscle paralysis
was reversed using glycopyrrolate (350 mcg) and
neostigmine (1.75 mg), and the trachea was extubated in a
deep plane of anaesthesia (MAC = 1). We wanted to avoid
coughing which might have ruptured the lung vascular
lesion. Child was comfortable, pain-free, and stable in
the post-anaesthesia care unit (PACU). Post-operative
analgesia was managed with 1.5 mg caudal morphine 12
hourly and i.v. paracetamol 500 mg 6 hourly. The child
was discharged on 5™ post-operative day.

Anaemia secondary to GI bleeding presenting for
surgery is a common presentation as in our case.!!
The lesions on the nose, lips, parotids, and face make
the bag and mask ventilation difficult.”! The lesions
involving the pharynx, uvula, epiglottis, and trachea
might bleed during endotracheal intubation. MRI or
IDL should be done to rule out upper airway lesions,
which was normal in our case. It has been suggested
to use fibreoptic bronchoscopy to secure the airway to
avoid any bleeding from such lesions.?’ Lung lesions
are not a common presentation of BRBNS. A review
of 120 cases reported only 3 cases with lung lesions.!
Proper positioning and padding of skin lesions are
very important. Vertebral lesions may cause vertebral
collapse so a preoperative MRI should be done to rule
out such lesions.”! Due to the presence of epidural
venous plexus haemangiomas, epidural placement is
difficult with a possibility of epidural hematoma.? In
the present case, a whole-body MRI showed no spine
involvement.

We preferred GA along with a caudal catheter. The
unique presentation with lung lesions has not been
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previously reported. We were very careful while
ventilating the child keeping the PIP low throughout
the surgery considering the vascular nature of the
lesions and for the same reason, smooth intubation
and extubation were attempted.

To conclude, BRBNS is a rare syndrome that poses a
great challenge to anaesthesiologists. The ventilating
strategy of low TV and PIP is of utmost importance in
the case of lunglesions. The role of careful preoperative
evaluation and preparedness can’t be over-emphasized
for the safe conduct of anaesthesia.
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