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The critical role of pain control after surgery can never
be over-emphasised. Adequate postoperative pain
control is analogous to improved patient satisfaction
and enhanced recovery. Every surgery poses a unique
challenge for postoperative pain management.
This recognition led to the formation of the
PROcedure-SPECific Pain ManagemenT (PROSPECT)
group to provide practical and evidence-based
recommendations to prevent and treat postoperative
pain catering to specific procedures. Depending on the
type of surgery, various postoperative pain management
regimens using different classes of drugs like opioids,
non-opioids such as non-steroidal anti-inflammatory
drugs (NSAIDs), paracetamol, alpha-2 agonists along
with local anaesthetics, wound infiltrations, regional
anaesthetics and nerve blocks are available.

Although opioids have always remained the backbone
of postoperative pain management, their concomitant
effects in the form of nausea and vomiting, pruritus,
respiratory depression, urinary retention, etc., obviate
their use. Patient satisfaction after surgery depends
on not only the adequacy of pain relief but also on
the occurrence of adverse events, opioid-related side
effects and time for recovery including functional
recovery.!. This highlights the importance of
incorporating opioid-free multimodal analgesia
techniques including regional analgesia (RA) and
neural blocks in anaesthesia practice. In fact, finding
a multimodal analgesic technique which provides

Raghbirsingh P. Gehdoo, Sukhminder Jit Singh Bajwa', Divya Jain?, Neeti Dogra?
Department of Anaesthesiology and Intensive Care, D. Y. Patil Medical College and Hospital, Navi Mumbai,
Maharashtra, *Department of Anaesthesiology and Intensive Care, Gian Sagar Medical College and Hospital,
Banur, Patiala, Punjab, 2Department of Anaesthesiology and Intensive Care, PGIMER, Chandigarh, India

Address for correspondence: Dr. Sukhminder Jit Singh Bajwa,
Department of Anaesthesia and Intensive Care, Gian Sagar Medical College and Hospital, Banur, Patiala,

E-mail: drsukhminder_bajwa2001 @yahoo.com

good patient satisfaction and enhanced recovery is a
favourite topic of researchers.! Opioids additionally
limit the neurological assessment postoperatively in
post-craniotomy patients. In a study being published
in this issue of the Indian Journal of Anaesthesia (IJA),
the authors have explored a relatively new technique
of instillation of ropivacaine through subgaleal
drain.!"” The current opioid-free analgesic concoction
for post-craniotomy pain is limited to NSAIDs,
paracetamol and local anaesthetics for wound
infiltration or scalp block.') However, the safety
concerns of this new technique like wound infection
and pressure effect of the large volume of drug or
saline instilled through the drain, on the galea need to
be explored and evaluated in the future.

In another study being published in this issue,
the authors have compared ultrasound-guided
transversalis fascia plane block with wound
infiltration for acute and chronic post-caesarean pain
management.['” Adequate postoperative analgesia in
obstetric patients is aimed at achieving the specific
recovery needs of breastfeeding and care of the
newborn without compromising on the safety of the
mother and baby and the cost.['34

The amalgamation of ultrasonography (USG)-guided
fascial blocks like transversus abdominis plane
block (TAP) block, quadratus lumborum block
and erector spinae block in the postoperative pain

© 2022 Indian Journal of Anaesthesia | Published by Wolters Kluwer - Medknow 481

Page no. 11



Gehdoo, et al.: Postoperative and chronic pain

management of the parturient is a step forward towards
achieving these desired goals.!">'®) Transversalis fascia
plane block is a newer addition to the family of fascial
blocks for post-caesarean delivery."® Easy recognition
of fascial planes in between the muscles with
USG, has significantly decreased the performance
learning curve for these blocks. However, a major
drawback which needs to be addressed is the limited
duration of these blocks if placed without the
catheter or adjuvants. Recent literature on the use of
liposomal bupivacaine has shown promising results.
A multi-centre randomised trial reported decreased
opioid consumption during the first 72 hours
postoperatively in patients who received TAP block
with bupivacaine 50 mg plus liposomal bupivacaine
266 mg after caesarean delivery.?"!

The linkage of chronic pain to acute pain is well
established. Despite this, there is gross paucity of
literature exploring the effect of upcoming pain
relief modalities on chronic pain. This issue of the
IJA features a systematic review and meta-analysis
on the efficacy of cryoneurolysis in the management
of chronic non-cancer pain.?" The authors are to be
appreciated for conducting a meta-analysis on this
less evaluated relationship. The management of acute
postoperative pain by regional anaesthesia has several
disadvantages, namely, the burden of catheter/infusion
pump care, risk of catheter site infection and short
duration of action of single shot (<24 hours) and
catheter-based local anaesthetic infusions(<1 week)
which may be inadequate for pain relief in surgical
procedures with anticipated long duration of pain.
This has paved the way for cryoneurolysis which
provides long-term pain relief lasting for months.
Apart from chronic pain, cryoneurolysis has also been
efficacious in the management of acute postoperative
limb pain in amputees, post thoracotomy pain,
rotator cuff repair and total knee arthroplasty.?**4
Use of cryoneurolysis has received a boost recently
with hand held cryoneurolysis equipment, portable
ultrasound devices, awareness about its opioid-
sparing effects and its potential to prevent chronic
post-surgical pain (CPSP) by adequately longer relief
of acute postoperative pain. Recent studies indicate
that the burden of CPSP is close to 10%, one year
after major surgery.”*! High incidence of CPSP is being
reported after limb amputation, thoracotomy and knee,
hip and lumbar spinal surgery. Standardised data
generation by analysis of clinical and patient reported
outcomes has been proposed by Initiative on Methods,
Measurement, and Pain Assessment in Clinical Trails

482

for assessment of CPSP in future epidemiological
studies. Novel approaches as targeted ribonucleic
acid toxins and deep brain stimulation are being
studied for the management of CPSP. Development
of transitional pain clinics aiming to bridge the gap
between acute pain services in surgical wards and
CPSP management in pain outpatient department can
help to screen, identify the at-risk patient, review the
postoperative pain prescription during the subsequent
hospital visits and attach these patients to deaddiction
and rehabilitative clinics, if required. Nonetheless,
studies and reports on novel, safer and effective
techniques for the relief of chronic pain have been
published time and again in the IJA.125:26]

Current research on postoperative pain management
highlights major lacunae in pain management
services, especially the dependence on subjective
evaluation of pain using various patient driven pain
scales like visual analogue scale, numeric rating
scale which are subjected to social, cognitive and
contextual influences. Most pain-related research
studies are associated with methodological limitations
such as failure to evaluate pain beyond 24 hours and
inability to consider the effect of factors like stress and
anxiety levels that can affect the pain scores.”” An
observational study published in one of the previous
issues of the IJA has concluded that postoperative
pain is inadequately treated in our nation.?® Could
this be due to inadequacies in pain assessment
rather than the management? Nevertheless, methods
for the assessment and monitoring of pain should
be technically easy, more objective and accurate.
A survey has found that many practitioners use
checklists for monitoring postoperative epidural
analgesia in our country.”” The future of pain
assessment lies in the development of tools which are
more objective, less intrusive and have a data-driven
approach. PainChek is one example of an artificial
intelligence (AI) developed pain assessment tool,
developed on automated facial-analysis technology
and smart automation. This can be especially useful in
the neurosurgical and paediatric population to look for
the presence of pain when it is not self-evident. There
is a need for further use of Al and machine learning in
pain research to develop algorithms that will be able to
accurately predict and assist clinicians in the efficient
diagnosis, successful decision-making and effective
treatment of pain.?”

Meanwhile, the diversity of pain management practices
in our nation due to lack of standard protocols, the
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dilemmas arising on the choice of analgesic technique/
drug, the varying availability of opioid and non-opioid
drugs and the wide variation in the knowledge and
skills of those managing pain, cry out one thing in
unison; that there is a dire need to tame this wild
diversity by formulating and following standard
protocols in postoperative pain management in our
country. In a nation known for its remarkable unity
amongst a vast diversity, and with the lead taken by
societies like the Indian Society of Anaesthesiologists
and the Indian Society for the Study of Pain, will it not
be apt to predict that all these challenges will soon be
overcome?
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Efficacy of cryoneurolysis in the management of
chronic non-cancer pain: A systematic review and
meta-analysis
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ABSTRACT

Background and Aims: Cryoneurolysis, a neuroablative technique, is used in the event of failure of
conservative treatment in chronic pain conditions. To date, no systematic review has been published
to demonstrate its effectiveness in managing chronic non-cancer pain. Therefore, this review was
done to ascertain the efficacy of cryoneurolysis and describe its role in chronic non-cancer pain
management. Methods: We searched PubMed, Cochrane, Embase, Scopus, and Google Scholar
databases for articles published between January 2011 and September 2021. Two independent
reviewers extracted the data from the included studies. Assessment of risk of bias of included
randomised controlled trials (RCTs) was done using RevMan 5.4.1 software and Newcastle-Ottawa
scale was used for non-randomised studies. Results: Ten studies enroling a total of 425 patients
were included in the qualitative analysis. Eight studies were assessed quantitatively. RCTs were
found only for cervicogenic headache and knee osteoarthritis management. The rest of the included
studies were prospective non-controlled and retrospective studies. A significant pain reduction
was seen at seven-day [Standardised Mean Difference (SMD) 1.77 (1.07, 2.46)], P < 0.00001,
12=79%), one-month (SMD 3.26 [2.60, 3.92], P< 0.00001, I = 45%), three-month (SMD 2.58 [1.46,
3.70], P < 0.00001, I?2 = 93%), six-month (SMD 2.38 [0.97, 3.79], P=0.001, I> = 86%) follow-ups.
Improved disability and no serious complications were noted. Conclusion: Cryoneurolysis
appeared to be effective in pain alleviation in refractory painful conditions for up to six months. It
is safe and well-tolerated with an excellent safety profile but the quality of evidence is limited by
substantial heterogeneity between trials. Therefore, more comparative clinical trials on a larger
sample size are needed to provide more concrete evidence.

Key words: Chronic pain, freezing, intractable, neural conduction, pain, pain management

INTRODUCTION

technique. Cryoablation is the destruction of tissues
by freezing, and when it is done to ablate a nerve to

Pain persisting for longer than three months is
defined as chronic pain.! Chronic non-cancer pain
refers to persistent pain not associated with cancer
or cancer-related treatment. It can affect any region
of the body with pain severity that varies from mild
to excruciating and includes both neuropathic
and nociceptive components. The management of
chronic non-cancer pain continues to challenge
pain physicians. Multimodal pain management
techniques are preferred in the management of chronic
non-cancer pain. In case of failure of non-invasive
therapies, neuroablative techniques can be used. Cold
temperature-mediated ablation of sensory nerve fibres
isaminimally invasive and relatively safe neuroablative

relieve pain, it is called cryoneurolysis. It is also known
as cryoneuroablation or cryoanalgesia.[*®! Cryoablation
involves using a metallic cryoprobe that is cooled
by the rapid expansion of pressurised gas, causing
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freezing-induced cell death by ice crystals formation.
Nerve damage mechanisms following the cryoablation
involve Wallerian degeneration, ice-crystal mediated
damage to vasa vasorum and endoneural oedema,
direct injury to axons and disintegration of
microtubules halting the axonal transport.**® These
mechanisms lead to cessation of conduction, activation
of descending inhibitory pathway, inhibition of the
release of excitatory neurotransmitters and sodium
channel blockade. Either of these mechanisms
or their combination results in inhibition of pain
transmission.”! It is a relatively safer way of neurolysis.
The complication rate is minimal compared to thermal
ablation. Following cryoablation, the basal lamina
of the Schwann cells and the endoneurium remain
intact, indicating that the nerve can regenerate.””
Cryoneurolysis has been demonstrated to be safe for
the affected nerve as well as the surrounding tissues,
such as blood vessels and muscles.! A few studies have
reported the role of cryoneurolysis in various chronic
pain conditions. However, more substantial evidence
is still needed to reach a consensus on its analgesic
efficacy and duration of pain alleviation. To date, no
systematic review demonstrating the effectiveness of
cryoneurolysis in chronic non-cancer pain management
has been published. Therefore, this review was done
to ascertain the efficacy of cryoneurolysis intervention
and describe the currently available evidence regarding
its role in managing chronic non-cancer pain.

METHODS

Study design

The study protocol was registered in PROSPERO
(registration number CRD42021278143). The Preferred
Reporting Items for Systematic Reviews and Meta-
Analysis (PRISMA) guidelines were followed while
reporting this systematic review and meta-analysis.

Eligibility criteria

The studies that evaluated the role of cryoneurolysis
in managing chronic non-cancer pain were included
in this review. A well-formulated Population,
Intervention, Control, Outcome, Study (PICOS) design
has been used for the inclusion of promising studies
[Table 1]. Animal studies, articles not published in
English, articles whose full-text was not available
were not included. Systematic review, literature
review, scoping reviews, case reports, editorials
and conference abstracts were excluded. Children,
acute pain patients, patients with active infection,
coagulopathies and bleeding abnormalities, cancer

486

Criteria Determinants

Population Adults with non-cancer chronic pain:
CEH
Occipital neuralgia
TMJ pain

Lumbar Facet joint pain
Knee osteoarthritis
Painful neuromas
Peripheral neuropathic pain
PLP

Percutaneous cryoneurolysis

Varies from study to study, compared
to control groups and/or placebo group

Primary objective
Estimation of pain score (VAS)
Secondary objective
Effect on the quality of life
Duration of pain relief
Adverse effect

Prospective randomised and non-
randomised controlled trials, Cohort
studies, Retrospective studies
PICOS: P=Population, I=Intervention, C=Control, O=Outcomes, S=Study
design; CEH=Cervicogenic headache, TMJ=Temporomandibular joint,
PLP=Phantom limb pain; VAS=Visual Analogue Scale score

Interventions
Controls

Outcomes

Study
design

pain patients, postsurgical patients and psychiatric
patients were excluded. The studies were also
excluded if the study methods and design were not
properly stated and reported inadequate data.

Electronic literature search and study selection

A database search of PubMed, Cochrane, Embase,
Scopus and Google Scholar was done for articles
published between January 2011 and September
2021. The terms used to carry out e-search were

“cryoneurolysis,”  “cryoablation,”  “percutaneous
cryoablation,”  “cryoanalgesia,” “chronic pain,”
“chronic non-cancer pain” [Annexure 1]. Two

reviewers independently performed an online
literature search by using the different combinations
of the search terms. Manual screening of references
and bibliographies of selected articles was performed.
Once the abstract was analysed and found appropriate,
the full text of selected articles was studied. Another
reviewer independently assessed and decided the
articles, to be included in the final analysis.

Data extraction

Two independent reviewers went through all the
selected articles. Reviewers did independent and
thorough data extraction from the articles and
summarised it in a Microsoft Excel spreadsheet using
a standardised data extraction form. The following
data were extracted: study characteristics (author,
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publication year, study design, sample size), patient
demographics, the target area for cryoneurolysis,
outcome [pain score, disability, duration of analgesia
and procedure-related complication (if any)]. Patients
were considered responsive if the visual analogue scale
(VAS) score was reduced to 50% of the baseline value.
Included studies evaluated the pain scores at different
follow-up intervals. Pooled analyses were conducted
if at least three studies were available at any follow-up
interval. Means and standard deviation (SD) were
extracted directly from the studies wherever possible.
Data extraction for quantitative analysis was done for
pain outcome at seven days, one, one and a half to
two, three and six months follow-up and compared
with baseline mean. We provided a qualitative
synthesis where high heterogeneity did not allow for
quantitative synthesis.

Quality assessment of individual studies

The risk of bias assessment for included randomised
controlled trials (RCTs) was done using Review
Manager Software version 5.4.1 (The Cochrane
Collaboration, Copenhagen, Denmark, 2014). Two
independent reviewers assessed the included studies
regarding selection bias, performance bias, detection
bias, attrition bias, reporting bias and other bias by
evaluating random-sequence generation, allocation
concealment, participant blinding, blinding of outcome
assessor, incomplete outcome data and selective
reporting in individual studies. The internal validity of
the study was assessed by rating the above parameters
as either “high,” “low,” “unclear” risk of bias. A quality
assessment of non-randomised studies was performed
using the Newcastle-Ottawa scale (NOS).

Statistical analysis

Data analysis was performed using RevMan 5.4.1 (The
Cochrane Collaboration, Copenhagen, Denmark,
2014). VAS scores were converted from 0-100 mm
into 0-10 cm scale if needed. A random-effect model
with an inverse variance method was applied. For pain
outcome, standardised mean differences (SMDs) with
95% confidence intervals (CIs) were calculated. SMD
contributes to express the size of the intervention
effect in an individual study relative to the observed
variability in that study and additionally allows for
before and after comparisons, independent of specific
units of measures in them. We have presented the
results with 95% CI, P values and associated forest
plots. Egger’s test and funnel plot-based analysis of
the possibility of publication bias was not performed.
We only did meta-analysis (quantitative synthesis) for

Indian Journal of Anaesthesia | Volume 66 | Issue 7 | July 2022

pain outcomes as sufficient data was unavailable for
other variables.

Assessment of heterogeneity

Statistical heterogeneity between the studies was
expressed using the I? statistic. I represents percentage
of variability in the treatment estimates and interpreted
as 0-40%: might not be important heterogeneity;
30-60%: moderate heterogeneity; 50-90%: substantial
heterogeneity; 75-100%: considerable heterogeneity.
A P value 0.10 for the Cochran Q statistics indicates
significant heterogeneity.®

RESULTS

Search results and study selection

A database search was performed in September 2021,
and total 78 studies were assessed for eligibility. After
excluding review articles, case reports, editorials,
conference abstracts, clinical opinions and comments,
total 10 articles were included in the final analysis as
outlined in the PRISMA flowchart [Figure 1]. Eight
articles were used for quantitative analysis.

Study characteristics

RCTswerefound onlyforcryoneurolysisincervicogenic
headache and knee osteoarthritis management among
the included studies. Cryo-intervention for refractory
occipital neuralgia, phantom limb pain (PLP) and
peripheral neuropathy was assessed in prospective
non-randomised trials. Retrospective trials for lumbar
facet pain, refractory temporomandibular joint (TM]J)
pain, and painful neuropathies were also included.
This review includes a total of 425 patients who met
our inclusion criteria [Table 2].010-18

Risk of bias assessment

Both the included RCTs demonstrated a low risk of
bias in most of the categories [Figure 2]. Low risk of
bias was given eleven times and unclear risk of bias
was given three times using RevMan risk of bias
assessment tool. Seven of the non-randomised studies
were scored good quality whereas one was fair quality
based on NOS [Table 3].

Results of individual studies

Comparison of pain scores

Five of the included studies assessed the pain scores
within seven days of cryoneurolysis intervention,
and a significant reduction in pain scores was seen
as compared to baseline score (SMD1.77 [1.07, 2.46],
P < 0.00001, I? = 79%). Three studies evaluated the
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| Identification of studies via databases

Records identified from:
PubMed (n = 835)
Embase (n = 1690)

Records removed before screening:
Duplicate records removed (n = 2585)

Cochrane (n = 77)

Scopus (n = 968)

Google Scholar (n = 153)
Relaled articles search (n = 178)

Identification |

Records screened
{n = 1306}

¥

Reports soughi for retrieval
(n=112)

v

Screening

Reports assessed for eligibiity
{n=78)

J |

Studies included in review
for qualitative analysis (n = 10)

Included

Studies included for
quantitative analysis (n = &)

—_—

Figure 1: PRISMA flow diagram

pain scores at one month (SMD 3.26 [2.60, 3.92],
P < 0.00001, I? = 45%) and five studies evaluated
the scores between one and a half and two months
interval (SMD 2.48[1.65, 3.30], P < 0.00001, I* = 86%)
and found significant reduction in pain scores as
compared to pre-intervention score. Four studies
evaluated the pain scores at three months (SMD
2.58 [1.46, 3.70], P < 0.00001, I* = 93%) and three
studies evaluated at six months of follow-up (SMD
2.38 [0.97, 3.79], P = 0.001, I? = 86%) and favourable
pain reduction was seen [Figure 3 (a-e)]. Long-term
follow-up assessment was done by three of the
included studies, but data was not sufficient for
quantitative analysis. Sidebottom et al. reported that
17.6% of patients were pain-free after 12 months,™"
Yoon et al. reported significant post-intervention
pain reduction (P = 0.03) by the end of one year,!"*
and Moesker et al. reported pain relief of 90-95% after

488

»| Reports not retrieved [full articles

¥

Records removed for other reasons (n
= 10 animal studias)

Records exciuded by title and
abstract review (n = 1048)
Records excluded due to foreign
language (n=145)

not available] (n = 36)

Full text articles excluded for
content redundancy, case
reports, reviews, conference
abstract, editorials, clinical
commentaries (n = 68)

two and a half years in a patient and after five years
in two patients.”’ Substantial heterogeneity (I? varied
between 79-86%) was seen at most of the follow-up
intervals.

Secondary outcome

Comparison of disability

Functional disability assessment
cryoneurolysis intervention and its impact on
health-related quality of life (Research and
development (RAND) 36 Questionnaire) was evaluated
by Kvarstein et al.'¥ and minimal improvement was
seen from baseline at six weeks of follow-up. Global
impression of change of participants (on a 5-point
scale where 1 = much better, 5 = much worse)
and neck movements was reported “moderately
to much improved” in 61.3% and 29% of patients,
respectively, at 18 weeks of follow-up. Pain disability

following
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Author; Study design Condition Cryoneurolysis Primary outcome Conclusion Comment
Year treated target
Wolter Retrospective Lumbar facet Lumbar medial Mean pain score Sustained pain No complication
et al., joint syndrome; branch decreased from 7.7 relief; ameliorates  reported
2011010 n=91 before treatment to pain related
3.7 immediately after disability and
treatment and 4.22 at depression
three-month follow-up;
significant improvement
in pain disability index
Sidebottom Retrospective TMJ pain; Auriculotemporal Significant improvement  Useful adjunct to Only 2 cases
et al., n=17 nerve and TMJ in VAS score (P<0.001); treat intractable reported temporary
201101 capsule complete pain resolution TMJ pain with complication;
in 2 patients and definite short-term 12 patients showed
no change seen in pain relief; temporary relief, 6
2 patients; long-term relief of them underwent
mean number of pain may be possible TMJ replacement,
free months after 1 had repeat
treatment=7; cryoanalgesia,
3 patients showed 1 -referred to
long-term pain relief till the pain specialist,
end of 12 months studied 1- controlled on
nortriptyline
Friedman  Retrospective Painful Morton Various lower Marked or total pain Substantial pain None reported
et al., neuroma (n=5), extremity nerves relief in 11 patients; reduction and
201202 Stump moderate relief in improvement in
neuroma 3 patients; mild relief in  quality of life;
(n=12), other 1; no relief in 5 patients  hence, can be a
(n=7) reasonable therapy
Moesker Prospective PLP; n=5 Affected nerve after 3 patients showed Long-term pain Both central
et al., positive diagnostic excellent pain relief in PLP; can  and peripheral
201406 block relief (100%, 95%, 90% be considered as a components are
relief), 1 patient showed part of multimodal involved in PLP
acceptable relief (40%), treatment but identification
1 patient showed 20% and treatment of
relief peripheral trigger
can be considered
for treatment
Prologo Retrospective Refractory Pudendal nerve Decrease in mean pain  Safe and effective  None reported
et al., pudendal score from 7.6 (baseline) in refractory
20153 neuralgia; n=11 to 2.6 (24 hours), pudendal neuralgia
3.5 (45 days) and 3.1 (6
months) after treatment
Yoon et al., Prospective Refractory Affected nerve after  Statistically significant Safe and effective  None reported
20164 non-randomised Peripheral positive diagnostic decrease in therapy in
neuropathy; nerve block; 3 pre-procedure mean chronic refractory
n=22 plantar neuromas, pain score from 8.3x1.9  neuropathic pain
3 ilioinguinal, 4 to 2.3+2.5 at 1 month, with moderately
posterior tibial, 7 3.242.5 at 3 months, long-term pain
saphenous, 1 gluteal, 4.7+2.7 at 6 months relief
1 sural, 1 geniculate and5.1+£3.7 at 12 months
and 2 digital nerves  post-procedure
Prologo Prospective Refractory Upper Technical success rate of Percutaneous Minor procedure
et al., Non-randomised PLP; n=21 extremity (n=4) procedure was 100%. cryoablation is a related
201709 and lower Mean pain score safe, feasible and  complication
extremity (n=17) decreased from efficacious therapy reported in
Peripheral nerve 6.2 (baseline) to 2.3 (at  for PLP 6 (29%)
45 days) and to 2 (at patients

mean long-term follow-up
of 196 days+99~6.5
months) (P<0.0001).
Disability scores
decrease from

11.3 (baseline)

to 3.3 (45 days
follow-up) (P<0.0001)

Contd...
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Author; Study design Condition Cryoneurolysis Primary outcome Conclusion Comment
Year treated target
Radnovich RCT Grade 2/3 Infrapatellar branch Significantly improved Safe, well-tolerated Mild, self-resolving
et al., knee OA; of saphenous WOMAC pain score and effective to side-effects with no
201708 n=161 nerve after positive at day 30 (P=0.0004) treat chronic knee  significant group
diagnostic nerve and up to day 90 after OA pain difference
block treatment (P=0.0061)
in treatment group than
sham group;
Functional score
significantly improved at
day 30 (P=0.0012) and
day 90 (P=0.0172) in
treatment group
Kastler Observational Unilateral Greater occipital >50% pain relief in all Feasible and No complication
et al., refractory nerve cases at day 7, and in effective option reported; Small
2018071 greater 5 of 6 cases at 1 and 3  for intractable sample size and
occipital months. refractory greater  brief follow-up
neuralgia; n=6 Pre-procedure Mean occipital nerve period (3 months)
pain score (7.8+1.17) neuralgia limits study
decreases to (2.6x1.3) outcome
day 7, (2.75+1.25) 1
month, (3.9+0.74) 3
months follow-up;
1 patient benefited from
second session after
pain recurrence after first
session
Kvarstein Randomised CEH patients Greater and lesser Significant pain reduction Cryoneurolysis Various transient/
et al., double blind trial were allocated occipital nerve >50% and reduced provided minor side effects
201908 to two number of opioid substantial, but reported, but

groups (3:2);

after positive
diagnostic

consumers in both

groups; After 6-7 weeks,
pain intensity increased,

temporary pain
relief, and the
effect was not

no significant
difference was
seen between the

Occipital block (>50% pain
cryoneurolysis  relief)

(n=31) and

Injection group

(n=21)

but did not reach significantly groups
baseline within 18 weeks; different between
No significant difference  groups

seen between the groups

TMJ=temporomandibular joint; VAS=visual analogue score; PLP=phantom limb pain;

controlled trial

index (PDI) was assessed following cryoablation of
lumbar facet joint by Wolter et al.,!'® and significant
improvement (P < 0.05) was seen in familiar/domestic
duties, recreation, social activities, profession and
vitally dispensable activities component of PDI.
Western Ontario and McMaster Universities Arthritis
Index (WOMAC) physical function and stiffness
subscale was assessed by Radnovich et al.'¥ in
patients post-cryotherapy for knee osteoarthritis, and
significant improvement was seen at day 30, day 150,
but non-significant improvement was seen at day 60
compared to the sham group. At day 90, the physical
function subscale but not the stiffness subscale
showed a significant decrease in the treatment group
than the sham group. Improved functional outcome
was also reported by Friedman et al.? and Moesker
et al.B! Prologo et al.™ reported a significant decrease
in disability score at day 45 of follow-up from
baseline (mean of 11.3 to 3.3; P < 0.0001).

490

OA=osteoarthritis; CEH=cervicogenic headache; n=number; RCT=randomised

Duration of relief

The included studies reported variable duration of relief.
Most of the studies demonstrated significant pain reduction
at three- and six-months of follow-up. Three studies did
long term follow-up for = 12 months. Yoon et al.*¥ showed
12 months of pain relief in 50% of patients. The mean (SD)
duration of pain relief demonstrated by Sidebottom
et al™ was 14.7 (20.26) months (range 0-68 months,
skewed distribution). The study by Moesker et al.”! showed
90-95% pain relief even at five years in two patients.

Safety

Three out of ten studies reported no procedure-related
Mild complications
like local pain/tenderness, bleeding at the puncture
site, numbness, bruising, redness was reported in
five studies.1121516181 These complications were
self-resolving. Two studies did not report the safety of
the cryoneurolysis procedure.?”]

complications.#4! transient

Indian Journal of Anaesthesia | Volume 66 | Issue 7 | July 2022

Page no. 20



Goyal, et al.: Cryoneurolysis for chronic non-cancer pain

Study ID Selection Comparability Outcome Total Quality
Exposed Non-exposed Ascertainment Outcome Most Additional Assessment Length Adequacy Scores
cohort cohort of exposure of important factor of outcome of of

interest  factor follow-up follow-up

Wolter * * * * * * * 8 Good

et al.

201100

Sidebottom * * * * * * 7  Good

et al.

201101

Friedman * * * * * * * 8 Good

et al.

2012012

Moesker * * * * * 6  Fair

et al.

20148

Prologo * * * * * 6  Good

et al.

201513

Yoon et al. * * * * * * 7  Good

2016014

Prologo * * * * * * 7  Good

et al.

2017019

Kastler * * * * * 6  Good

et al.

2018017

Good quality: 3 or 4 stars (%) in selection domain AND 1 or 2 stars in comparability domain AND 2 or 3 stars in outcome domain; Fair quality: 2 stars in selection
domain AND 1 or 2 stars in comparability domain AND 2 or 3 stars in outcome/exposure domain; Poor quality: 0 or 1 star in selection domain OR 0 stars in

comparability domain OR 0 or 1 stars in outcome/exposure domain

= | Blinding of outcome assessment (detection bias)

@ | @ | Blinding of participants and personnel (performance bias)

@ | @ | Random sequence generation (selection bias)

@ | @ | Allocation concealment (selection bias)
. . Incomplete outcome data (attrition bias)
. . Selective reporting (reporting bias)

W

I

L

&

£

(o]

Kvarstein et al., 2018 7
Radnovich et al., 2017 + ?

Figure 2: Risk of bias assessment. Authors’ judgments about each risk
of bias item is presented as percentages across all included studies

DISCUSSION

Cryoneurolysis has been utilised to treat a wide range

Indian Journal of Anaesthesia | Volume 66 | Issue 7 | July 2022

of neuropathic pain disorders related to neoplastic
and non-neoplastic diseases. It is done by putting
cryoprobes in the vicinity of the targeted nerve(s)
under imaging guidance so that the ablation zone
includes the target nerve. A diagnostic local anaesthetic
injection before the cryoablation confirms the target
and defines the approach for ablation. The safety and
analgesic efficacy of cryoneurolysis in various chronic
pain conditions have been documented in recent years.

The main findings of this review were that significant
pain reduction was demonstrated at seven-days, one,
three and six months evaluation. Despite substantial
heterogeneity between the studies, considerable
pain relief up to six months post-intervention was
observed. Although three studies demonstrated
long-term therapeutic benefit, the data was not
sufficient. Analysis for disability outcome could not
be performed due to insufficient data, but qualitative
assessment demonstrated improved global status
and functional outcome varying from minimal to
improved. No or minimal transient procedure-related
complication was noted.

Destruction of pain carrying fibres by freezing is
usually performed in refractory cases of chronic

491
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Cryoneurolysis

pain that are not responsive to conservative
therapies. The role of cryo-denervation in lumbar
facet joint pain has been described in the past in
few studies,*?! but these studies only focused on
pain scores. A study by Wolter et al.*"! demonstrated
considerable improvement in disability index and
amelioration of depression along with sustained
pain relief following cryoneurolysis of lumbar
medial branches in facet joint pain. A study by
Sidebottom et al.'¥ showed the effectiveness of
cryoablation of auriculotemporal nerve and TM]J
capsule in intractable TMJ pain.
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Cryoneurolysis for peripheral neuritis was first
described in 1976.% Despite being an older technique,
limited literature is available on its efficacy to treat
chronic peripheral neuropathies. Friedman et al.*?!
and Prologo et al.®¥ demonstrated significant pain
relief and improved quality of life in refractory cases
of painful neuromas and peripheral neuritis. A small
sample size, retrospective nature of study, short and
variable follow-up period limit the quality of the
outcomes.!'>!? Long term pain relief was assessed
in another study by Yoon et al.'¥ who reported a
significant relief at intervals as long as one year
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after the cryoneurolysis. Although positive outcome
was reported, further study on a larger sample size
is needed to generalise this result. PLP following
amputation of a body part is the clinical manifestation
of ectopic signalling along an altered pathway due
to the reorganisation and sensitisation of neural
inputs from transacted peripheral somatosensory
afferent fibres to the brain.?*?** Numerous
interventions, ranging from cortical modulation
to surgical excision of the residual nerve, have
been tried and reported at different locations down
this transformed pathway.**2?” Still, no treatment
guidelines have been approved. Cryoneurolysis
and other peripheral nerve-targeting therapies have
been reported to be efficacious.?*% Mechanisms
like plasticity and “wind-up” support peripheral
interventioninamputation-related nerve transection.**
Two small case-series have demonstrated the safe
use of cryoanalgesia to manage stump neuromas in
residual limb pain and PLP52% Moesker et al.®! and
Prologo et al."® also reported significant pain reduction
following nerve stump cryoneurolysis demonstrating
the role of targeting peripheral pain locus in PLP. No
procedure-related complication was seen. Long-term
pain reduction was reported by both the studies lasting
for at least six months to two and a half to five years.
The study outcome of both the studies was limited by
their design (exploratory study with no control group,
no randomisation, no blinding) and variability in the
final follow-up point.

Cryoneurolysis has been an addition to a multimodal
regimen for treating pain in chronic knee
osteoarthritis.’Y Radnovich et al.*®! demonstrated safety
and tolerability of infrapatellar branch of saphenous
nerve cryoneurolysis and found a significant decrease
in pain score and improvement in symptoms compared
to sham treatment for up to 150 days.

The role of occipital cryoneurolysis in refractory cases
of cervicogenic headache and occipital neuralgia was
successfully demonstrated with pain alleviation lasting
from three to four and a half months.'”'®l A RCT by
Kvarstein et al.*® showed no benefit of cryoneurolysis
over local anaesthetic and steroid injection. The study
outcome was limited by a small sample size which
increases the risk of type-II error, short follow-up
period, biasing due to self-assessment of pain and lack
of an effective blinding process.

All the included studies show some level of efficacy,
varying from partial to complete pain relief and a

Indian Journal of Anaesthesia | Volume 66 | Issue 7 | July 2022

variable duration of pain relief, which is explained
by the variability in nerve regeneration following
cryoneurolysis. The procedure appeared safe and
well-tolerated with an excellent safety profile based
on the reports of included trials, though a few studies
reported an isolated event of serious complication,
that is, myonecrosis and abscess formation.’? No
other reports of permanent nerve damage, neuroma
formation, or deafferentation pain have been
published.?335]

Cryoneurolysis showed various advantages over
other neuroablative techniques such as reduced
risk of neuroma formation as it does ‘not interrupt
the perineurium or epineurium, and hence, nerve
regeneration can occur,P® there is no risk of
deafferentiation pain as is seen with conventional
thermal radiofrequency, and there is no risk of
systemic toxicity unlike chemical neurolysis.B”
There are other clinical advantages like simultaneous
use of multiple probes in dynamic configuration to
produce large superimposing ablation zones, direct
visualisation of the ablation zone, and decreased
risk of intra- and post-procedural complications.83%
Cryoneurolysis is a relatively painless technique
and there is no risk of transient excruciating pain
as seen with thermal ablation, and therefore is
well tolerable.’! It is a durable treatment, but it
is not permanent, as the ablated sensory nerve
will regenerate and revive its function.P® Still, its
excellent safety profile allows repeated therapy
without increasing the risks.

There are several limitations to this review. Most
of the included studies were retrospective, or
non-randomised trials, leading to significant risk of bias
that hampers the quality of studies. The considerable
heterogeneity due to the above methodological issues
is another limitation of the review. Variable outcome
measures, varying time frames and discrepancies in
the study design of the included studies provide only
limited concrete evidence.

This systematic review provides an updated report
regarding the available literature on cryoneurolysis
intervention. Though the technique appeared to
be effective, safe and well-tolerated, the quality of
evidence is poor. Further studies, preferably large-scale
RCTs, are needed to elucidate its analgesic effects and
compare with other interventional techniques, to give
more substantial evidence regarding its comparative
efficacy. A strong need for strengthening research and
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techniques related to chronic pain exists; nevertheless,
novel nerve block techniques for chronic pain keep
getting devised. 041

CONCLUSION

The available evidence suggests that percutaneous
image-guided cryoneurolysis effectively alleviates
pain in refractory chronic pain conditions like
cervicogenic headache, occipital neuralgia, peripheral
neuropathies, PLP, knee osteoarthritis, lumbar facet
joint pain and TMJ joint pain for up to six months. It
appeared safe and improved the functional disability.
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ANNEXURE 1. DETAILED SEARCH STRATEGY

PubMed

Query
#1 (cryoneurolysis)
#2 (Percutaneous cryoablation)
#3 (cryoanalgesia)
#4 ((#1) OR (#2) OR (#3))
#5 (chronic pain)
#6 ((#4) AND (#5))
#7 (chronic non cancer pain)
#38 ((#6) OR (#7))
#9 ((#6) OR (#7)) from 2011/1/1-2021/9/30
#10 ((((Cryoneurolysis) OR (percutaneous cryoablation))

OR (cryoanalgesia)) AND (chronic pain)) OR
(chronic non-cancer pain) from 2011/1/1-2021/9/30

EMBASE

Query

#1 ‘cryoneurolysis'/exp OR cryoneurolysis

#2 percutaneous AND cryoablation

#3 cryoanalgesia

#4 cryoneurolysis OR (percutaneous AND cryoablation) OR
cryoanalgesia

#5 (cryoneurolysis OR (percutaneous AND cryoablation)
OR cryoanalgesia) AND chronic AND pain

#6 (cryoneurolysis OR (percutaneous AND cryoablation)

OR cryoanalgesia) AND chronic AND pain OR (chronic
AND 'non cancer' AND pain)

#7 ((cryoneurolysis OR (percutaneous AND cryoablation)
OR cryoanalgesia) AND chronic AND pain OR (chronic
AND 'non cancer' AND pain)) AND [2011-2021]/py

#8 ((‘cryoneurolysis'/exp OR cryoneurolysis OR
(percutaneous AND ('cryoablation'/exp OR cryoablation))
OR 'cryoanalgesia'/exp OR cryoanalgesia) AND chronic
AND ('pain'/exp OR pain) OR (chronic AND 'non cancer'
AND ('pain'/exp OR pain))) AND [2011-2021]/py

SCOPUS
Query
#1 TITLE-ABS-KEY ( cryoneurolysis )
#2 TITLE-ABS-KEY ( percutaneous AND cryoablation )
#3 TITLE-ABS-KEY ( cryoanalgesia )
#4 ( TITLE-ABS-KEY ( cryoneurolysis ) OR

TITLE-ABS-KEY ( percutaneous AND cryoablation ) OR
TITLE-ABS-KEY ( cryoanalgesia ) )

#5 ( TITLE-ABS-KEY ( cryoneurolysis ) OR
TITLE-ABS-KEY ( percutaneous AND cryoablation )
OR TITLE-ABS-KEY ( cryoanalgesia ) AND
TITLE-ABS-KEY ( chronic AND pain ) )

#6 ( TITLE-ABS-KEY ( cryoneurolysis ) OR
TITLE-ABS-KEY ( percutaneous AND cryoablation )
OR TITLE-ABS-KEY ( cryoanalgesia ) AND
TITLE-ABS-KEY ( chronic AND pain ) OR
TITLE-ABS-KEY ( chronic AND non-cancer AND pain ) )

#7 TITLE-ABS-KEY ( ( ( ( ( cryoneurolysis )
OR ( percutaneous AND cryoablation ) )
OR ( cryoanalgesia ) ) AND ( chronic AND pain ) )
OR ( chronic AND non-cancer AND pain ) ) AND
PUBYEAR >2010 AND PUBYEAR <2021
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COCHRANE

Query

#1

#2

#3

(cryoneurolysis):ti, ab, kw OR (percutaneous
cryoablation):ti, ab, kw OR (cryoanalgesia):ti, ab, kw
(cryoneurolysis)):ti, ab, kw OR (percutaneous
cryoablation):ti, ab, kw OR (cryoanalgesia):ti, ab, kw

AND (chronic pain):ti, ab, kw

(cryoneurolysis):ti, ab, kw OR (percutaneous cryoablation):ti,
ab, kw OR (cryoanalgesia):ti, ab, kw AND (chronic pain):ti,
ab, kw AND (chronic non cancer pain):i, ab, kw with
Cochrane Library publication date Between Jan 2011 and
Sep 2021 (Word variations have been searched)
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Ropivacaine instillation through subgaleal drain:
A novel approach for acute post-craniotomy pain

Renu Bala, Preeti Gehlaut, Kiran Mittal, Ishwar Singh’

Departments of Anaesthesiology and Critical Care and *Neurology, Pt. BD Sharma PGIMS Rohtak, Haryana,
India

ABSTRACT

Background and Aims: Post-craniotomy pain has often been overlooked and undertreated.
Various classes of analgesic drugs have been used, not without limitations. Therefore, we
planned to study the novel technique of wound instillation of ropivacaine through the surgical
drain in patients undergoing supratentorial craniotomy to study its effect on post-craniotomy
pain, analgesic requirement in the post-operative period along with the recovery profile of
the patient and the side effects. Methods: This prospective, randomised, placebo-controlled,
double-blinded study enroled 50 patients of either gender, scheduled to undergo elective
craniotomy, under general anaesthesia. They were randomly divided into two groups and received
either 12 ml of 0.25% ropivacaine (group R) or 12 ml of normal saline (group NS), through the
subgaleal drain, after the closure of the dura. Pain scores were assessed at 1, 2, 4, 8 and 24
hours post-operatively. Student’s t-test was used for comparison of continuous variables and
the Chi-square test or Fisher’s exact test was used for comparing the nominal categorical data.
Results: The visual analogue scale score was higher in group NS than in group R, and the
difference was statistically significant (P=0.012, 0.016, and 0.005 at 0, 1, and 2 post-operative
hours, respectively). The difference in the mean emergence time in the two groups was
1.12 minutes (P = 0.024). Conclusion: Single-time wound instillation of ropivacaine (12 ml
of 0.25%) through surgical (subgaleal) drain during wound closure is an effective and simple
technique for reducing post-operative pain and analgesic consumption and early emergence in
neurosurgical patients undergoing supratentorial craniotomy.

Key words: Craniotomy, drug instillation, pain, ropivacaine

INTRODUCTION

drugs has its own side effects, which may not be
acceptable in neurosurgical patients.™

A majority of patients experience moderate-to-severe
pain after craniotomy, which, if untreated, may
provoke abrupt changes in sympathetic activity and
haemodynamic parameters, causing complications
such as raised intracranial pressure, cerebral
haemorrhage, brain herniation and even chronic
headache. Therefore, adequate pain relief is an
important aspect of neuroanaesthesia.!*?

Opioids have remained the cornerstone drugs

Numerous
clonidine,

for post-operative pain management.
other drugs gabapentin,
dexmedetomidine,  tramadol,  cyclooxygenase-2
inhibitors, and dexamethasone have also been studied
for the same with variable success rates. Each of these

such as

Wound instillation of local anaesthetic drugs, as a
modality for post-operative pain management, has
proved quite useful in surgeries such as laparoscopy,
mastectomy, hysterectomy, and caesarean section.
Various local anaesthetic (LA) drugs such as
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which allows others to remix, tweak, and build upon the work non-commercially,
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the identical terms.
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bupivacaine, levobupivacaine, and ropivacaine have
been studied for this technique.?

Ropivacaine is long-acting, exhibits differential
blockade predominantly on sensory nerve fibres, and
has a better safety profile. It has been successfully
and safely used in neurosurgical patients for local
infiltration at pin sites, the incision site, and scalp
block but has not been instilled via surgical drains.!®!

Hence, we planned to study the role of wound
instillation of ropivacaine through subgaleal drains
in patients undergoing supratentorial craniotomy.
The primary objectives were to assess post-operative
pain and analgesic requirements over 24 hours, and
the secondary objectives were to assess the recovery
profile of the patient and to look for side effects if
any.

METHODS

This prospective, randomised, placebo-controlled,
double-blinded study was conducted at a tertiary-level
teaching hospital after obtaining institutional ethics
committee clearance (no. IEC/Th/18/Anst03, dated
20/01/2018). Our estimated sample size was based on
the visual analogue scale (VAS) score among groups.
Based on a previous study, the sample size was
calculated to be 21 patients per group with an effect
size of 1.0, with a power of 90%, and an o error of 0.05
to detect the significant difference of one in VAS score
between the two groups.!® To increase the power of the
study and to compensate for any possible dropouts,
we included 25 patients in each group.

After obtaining written informed consent, 50 patients
of either gender, aged 18-65 years, belonging to
the American Society of Anesthesiologists (ASA)
physical class I to III, scheduled to undergo elective
supratentorial craniotomy under general anaesthesia,
were enroled in the study. The study was conducted
from January 2019 to December 2020 in accordance
with the principles of the Declaration of Helsinki and
was registered with the Clinical Trials Registry of
India (CTRI/2020/01/022806).

The patients with Glasgow coma scale score <13,
inability to communicate or comprehend, allergy to
local anaesthetics, previous history of craniotomy,
history of drug/alcohol abuse, and those posted for
aneurysm clipping or planned for post-operative
ventilator support were excluded from the study, and

Indian Journal of Anaesthesia | Volume 66 | Issue 7 | July 2022

patients who were not extubated or reintubated within
24 hours of surgery were considered as dropouts.

Preoperative fasting of 6 hours was ensured, and
no premedication was administered. Patients were
explained about the study protocol and were educated
regarding the VAS for measuring pain (on a scale of
0 to 10 where 0 is no pain and 10 is the worst pain
experienced). In the operating room, all routine
monitors were attached, and baseline parameters
were recorded. A standard protocol for induction of
anaesthesia was followed for all patients. The airway
was secured with a cuffed endotracheal tube of
appropriate size. After the surgery was commenced,
the type and size of craniotomy were noted.

Anaesthesia was maintained with isoflurane
(0.8-1.5 minimum alveolar concentration), in
a 65% nitrous oxide in oxygen mixture, along
with an injection of fentanyl (1 ug kg™!) and
vecuronium bromide (0.02 mg kg™!) intermittently
as per requirement. The duration of surgery and
anaesthesia were recorded. The last dose of injection
of fentanyl (1 ug kg™!) along with an injection of
ondansetron (4 mg) was given at the time of dural
closure, and the exact time was noted.

On the basis of computer-generated randomisation
numbers, the patients were then divided into
group NS (n = 25) and group R (n = 25).

Once a subgaleal drain was placed and subcutaneous
tissue was sutured, the patients received either
12 ml of 0.25% ropivacaine (group R) or normal
saline (group NS) (12 ml) depending upon the group
allocated. The volume was based on a study conducted
in pilot cases, which are not included in the current
study. The drug was instilled through the surgical
drain which was then clamped for 15 minutes. The
drugs were prepared by an anaesthesiologist, in
identical syringes, who did not participate in further
recording of data or patient management. The person
recording the data was blinded to the assignment of
groups. After the instillation of the drug, skin closure
and dressing of the wound were done, and thereafter,
isoflurane was stopped. Skull pins were removed,
nitrous oxide was then turned off (time noted), and
the patient was given 100% oxygen.

After the return of spontaneous respiration, residual
neuromuscular blockade was reversed, and the first
response of the patient to verbal commands was

499

Page no. 29



Bala, et al.: Ropivacaine instillation via subgaleal drain

checked. The time from switching off of nitrous
oxide until response to verbal commands was noted
and termed as ‘emergence time’, and the trachea was
extubated. The time from switching off of nitrous oxide
until tracheal extubation was noted as the ‘extubation
time’. At the time of extubation, vital parameters,
modified Aldrete score (MAS),”? Richmond agitation—
sedation scale (RASS),® VAS and post-operative
nausea vomiting (PONV)® were assessed and noted.

Once in the post-anaesthesia care unit, the vital
parameters, sedation scale (RASS) and pain score were
then assessed at 1, 2, 4, 8 and 24 hours post-operatively.
Pain was assessed as per VAS score; if at any time
VAS >3 was observed, intravenous diclofenac, 75 mg,
was given as the primary analgesic. The time for the
first analgesic required (in minutes) was recorded as
the ‘duration of analgesia’. An injection of diclofenac
was given up to a maximum of three doses, every
8 hours; for adequate post-operative analgesia, if pain
was still uncontrolled, 30 mg of ketorolac was given
intravenously as a rescue analgesic. The total number
of doses of the analgesic consumed in 24 hours were
recorded.

The total amount of blood collected from the surgical
drain in 24 hours was also noted. The time from the
day of surgery (day 0) to discharge from the hospital
was noted as hospital stay (in days).

Statistical testing was conducted using the software
Statistical Package for the Social Sciences system
version 17.0. Continuous variables in the data
were presented as mean * standard deviation, and
categorical variables were presented as percentage
and absolute numbers. Student’s t-test was applied
for comparison of normally distributed continuous
variables between the groups. As appropriate, the
Chi-square test or Fisher’s exact test were used for
comparing the nominal categorical data. A value of
P < 0.05 was considered statistically significant.

RESULTS

The two groups, of 25 patients each, were comparable
with respect to demographic data, ASA grading,
diagnosis of the patients, duration of surgery, blood
loss during surgery and size of the incision [Figure 1,
Table 1].

The mean value of the duration of analgesia (in
minutes) was 108.20 = 102.80 in the NS group and

500

Variable Group R Group NS P
(n=25) (n=25)
Age in years 43.76+£14.13 42.24114.91 0.713
Height in cm 166.48+8.01 165.68+6.09  0.693
Weight in kg 60.32+9.46 60.32+11.96  1.000
Gender (M:F) 13:12 12:13 0.777
ASA (Class I/II/II) 3/17/5 9/14/2 0.101
Diagnosis
Meningioma 13 12 0.777
Glioma 7 6 0.747
Orbital mass 1 1 1.000
Colloidal cyst 3 2 1.000
Other tumour 1 4 0.349
Duration of surgery (min) 312.80+86.01  299.20+81.17 0.568
Total injection fentanyl 195.40+£27.15 207.20+26.70 0.128
consumption (ug)
Blood loss (ml) 654.00+484.75 528.00+353.87 0.299
Size of incision (cm) 21.44+4 .55 20.00+2.55 0.174

(R: Ropivacaine, NS: Normal saline, M: male, F: female, ASA: American
Society of Anesthesiologists, n: number)

480.00 = 276.80 in the R group, which was significant
statistically (P < 0.001). The VAS score was higher
in group NS than in group R, and the difference was
statistically significant (P = 0.012,0.016, and 0.005 at 0,
1, and 2 post-operative hours, respectively) [Figure 2].

More number of analgesic doses were consumed in the
NS group as compared to group R. The mean number
of injections of diclofenac (75 mg each) consumed in
24 hours was 2.48 *= 0.59 and 1.12 * 0.44 per patient
in group NS and group R, respectively (P = 0.012);
the number of patients needing rescue analgesia
was more in the NS group (one patient (4%)) than
in the R group (0%), but no statistical difference was
found (P = 1.00). The mean duration of hospital
stay was 11.16 = 6.66 days in the NS group and
11.24 = 4.36 days in group R (P = 0.960). The amount
of fluid collected in the drain was comparable in both
groups (P = 0.755) [Table 2].

The changes in heart rate at all the time points in
group R (1, 2, 4, 8 and 24 hours) were statistically
significant as compared to group NS (P < 0.05), except
at 0 hours [Figure 3]. The changes were also seen in
systolic, diastolic and mean blood pressure but were
not statistically significant (P > 0.05) [Figure 4].
The MAS, RASS score and incidence of PONV were
comparable in the two groups. The mean emergence
time in group NS and group R was 6.20 = 1.90 and
5.08 = 1.48 min and the mean extubation time was
6.43 = 1.85 and 5.41 * 1.57 min, respectively, and
these were statistically significant (P = 0.024 and
P = 0.040, respectively) [Table 2].
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Enrolment

Assessed for eligibility (N = 52)

Excluded (n = 0)

A

A 4

Randomised (N = 52)

Group R (n = 26)
* Received 12ml of 0.5% ropivacaine

'

Group NS (n = 26)
* Received 12ml normal

instillation

Allocation

saline instillation

l Completion l
L

Patients completed the trial (n = 25)
* One patient received elective ventilation

!

Analysed (n = 25)
* Excluded from analysis (n = 0)

Patients completed the trial (n = 26)

Analysed (n = 25)
« Excluded from analysis (reoperated)
(n=1)

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

——Group NS
5 Group R

Mean VAS score
w

0HOUR 1HOUR 2HOUR 4HOUR 8HOUR 24 HOUR

Figure 2: Post-operative pain scores (VAS). (VAS: Visual analogue
score, R: ropivacaine, NS: normal saline)

There were no adverse events pertaining to our novel
technique, such as delay in wound healing, wound
dehiscence or wound infection.

DISCUSSION

The chief findings of our study were increased time for
the first analgesic requirement and reduced analgesic
requirement in the ropivacaine group. The mean value
of the duration of the first analgesic requirement, in
minutes, was 108.20 = 102.80 in the NS group and
480.00 = 276.80 in the R group, which was significant
statistically (P < 0.001). Because ropivacaine has
a long duration of action (2-6 h), this finding is
expected. Moreover, it has fewer side effects and

Indian Journal of Anaesthesia | Volume 66 | Issue 7 | July 2022

Group R Group NS P
(n=25) (n=25)
Emergence time (min) 5.08+1.48 6.20+1.90 0.024*
Extubation time (min) 5.41+1.57 6.43+1.85 0.040*
MAS
0 min 6.80+1.44 6.52+1.05 0.436
5 min 8.40+1.16 8.12+0.78 0.320
10 min 9.04+0.74 8.80+0.65 0.226
RASS (-) 1.92+1.12 (-) 1.92+1.12 0.254
PONV 1.5010.71 1.86+0.38 0.345
Mean duration of 480.00+276.80 108.20+102.80 0.001*
analgesia (min)
Mean number of 1.12+0.44 2.48+0.59 0.012*
injection diclofenac
doses in 24 hours
(per patient)
Blood in drain (ml) 85.60+40.83 82.40+30.59 0.755
Duration of hospital 11.24+4.36 11.16+6.66 0.960

stay (days)

(R: ropivacaine, NS: Normal saline, min: minutes, MAS: Modified Aldrete
score, RASS: Richmond agitation—sedation scale, PONV: post-operative
nausea vomiting, n: number)

exhibits differential blockade on sensory nerve fibres
compared to bupivacaine.® In contrast, other studies
have shown single administration of LA to be effective
for 12 to 14 hours.!

We offered intravenous diclofenac, 75 mg, as the first
line of analgesia, whenever VAS >3, as it is quite
common and safely used in our setup. Intravenous
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Figure 3: Variations in heart rate perioperatively. (Tst: time of
subcutaneous tissue closure, Tbd: before instillation of drug/NS, Tad:
after instillation of drug/NS, Ts:- time skin closure, Trp: time removal of
pins, Te1: time of extubation, Te3: 3 min after extubation, Te5: 5 min
after extubation, Te10: 10 min after extubation)

ketorolac, 30 mg, which is as potent as morphine in
terms of analgesia, was opted for rescue analgesia and
was required only in one patient of group NS. However,
the number of injection diclofenac doses consumed
between the two groups varied widely. Twenty-one
patients received an injection of diclofenac in the
NS group in the first two hours as compared to only
three such patients in the R group. This shows that
the demand for analgesic was much higher in group
NS. However, because almost 84% patients had taken
injection diclofenac in group NS within the first two
hours this led to VAS scores <4 in both the groups at
2 hours post-operatively.

The use of opioids in the post-operative period
may camouflage the neurosurgical assessment;
hence, multimodal analgesia using non-steroidal
anti-inflammatory drugs is preferred. However, pain is
still reported to be undertreated.!'! Hence, we decided
to study wound instillation of ropivacaine through
subgaleal surgical drains, which is a novel analgesic
technique, in neurosurgical patients. We used only
non-sedative analgesics as rescue analgesics, the reason
being that, we wanted to be fully sure regarding the
assessment of the effect of this new technique and its
adverse effects. In our study, the total intraoperative
fentanyl consumption was 207.20 = 26.70 ug and
195.40 = 27.15 ugin group NS and group R, respectively.
The difference was not statistically significant
(P = 0.128). Also, the last dose of injection fentanyl
(1 ug kg™!) was given at the time of dural closure to all
of the patients, in both groups, to maintain uniformity.

In a study on craniotomy patients, Zhou et al.}¥
found a prolongation of time for the first analgesia in
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Figure 4: Variations in mean arterial blood pressure perioperatively.
(Tst: time of subcutaneous tissue closure, Thd: before instillation
of drug/NS, Tad: after instillation of drug/NS, Ts: time skin closure,
Trp: time removal of pins, Tel: time of extubation, Te3: 3 min after
extubation, Te5: 5 min after extubation, Te10: 10 min after extubation)

patients who had preoperative scalp infiltration with
0.5% ropivacaine (6 hours as compared to 8 hours
in our study). The technique of regional anaesthesia
was different in that study and they did intervention
before surgery. In their control group, the patients
had prolonged, 3.8 hours time, for the first analgesia
as compared to 1 hour in our study. It was because
they used a cut-off value of VAS >4, whereas we used
VAS >3 for administering analgesia. The additional
analgesic effect of pre-emptive administration of
block also has to be considered. Jonnavithula et al.¥!
also demonstrated the same results with bupivacaine
infusion in modified radical mastectomy as the time
of the first analgesia was more prolonged in the
bupivacaine group than in the control group (4.3 + 5.2
hours versus 14.6 = 9.6 hours, P < 0.05).

Apart from good pain relief, early post-operative
recovery after supratentorial craniotomy is critically
important and highly desirable by surgeons and
anaesthesiologists, alike.[*¥ With our technique, the
emergence and extubation times were less in group R
than in the control group, probably due to good pain
relief. However, the difference in RASS and MAS was
not found to be statistically significant among the two
groups.

Before embarking upon this technique in neurosurgical
patients, all available literature regarding the use of the
LA instillation technique since 1991 was extensively
reviewed. They varied in their success rates, but all of
them proved it as asafe technique."*'® However, several
precautions and safety measures were still adopted.
First, the dose used, of ropivacaine, was 30 mg (12 ml
of 0.25%) and was within safe limits. Second, because
the scalp is a highly vascular structure, ropivacaine
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was consciously preferred as it is a vasoconstrictor
and much safer than bupivacaine. Third, we used it
in superficial tissue when the dura was closed and the
bone flap was secured, thus ensuring minimal chances
of it reaching the brain. Animal studies have shown
that direct application of LA on the hippocampal area
has sedative and anaesthetic activity.!'”!

There were no adverse events pertaining to the
technique such as delay in wound healing, wound
dehiscence or wound infection. LA probably can
decrease such events due to antimicrobial and
anti-inflammatory activity although we have not
analysed this effect.'®'¥! None of our patients showed
any adverse event related to LA toxicity. Chan et al.?”
studied the analgesic efficacy of continuous wound
instillation with ropivacaine in hepatic surgery and
found that continuous infusion is safe and did not
raise blood ropivacaine to toxic levels. However, we
were unable to analyse blood ropivacaine levels due
to the lack of this facility in our setup.

Our study had some limitations. We compared
ropivacaine instillation with that of normal saline.
However, normal saline instillation can provide pain
relief by washing off pain-producing substances and
inflammatory markers. Furthermore, the pressure
exerted by the drug/saline volume in galea on nerves
can block the transmission of the pain stimulus.”” The
volume of solution instilled was empirically chosen
after conducting few pilot cases, which might not be
adequate for all craniotomies. Although we enroled
patients undergoing supratentorial craniotomies, there
was a heterogeneity of patients and the intensity of
pain may not be the same in all. The myotoxicity of
LA needs to be studied. However, there were no risk
factors for toxicity such as higher concentrations of LA,
prolonged exposure to LA and use of bupivacaine.?!?%

CONCLUSION

Single-time wound instillation of ropivacaine (12 ml
of 0.25%) through surgical (subgaleal) drains, given
at the time of wound closure, is a safe, inexpensive,
effective and simple technique for reducing
post-operative pain and analgesic consumption in
neurosurgical patients undergoing supratentorial
tumour resection. It provides a stable haemodynamic
profile post-operatively, with no untoward event
pertaining to the drug or technique used. Hence,
it may be incorporated as a part of the analgesic
armamentarium in these patients. However, further

Indian Journal of Anaesthesia | Volume 66 | Issue 7 | July 2022

studies are needed to determine the exact dose and
concentration of LA.
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Reliability of analgesia nociception index (ANI)
and surgical pleth index (SPI) during episodes of
bleeding - A pilot study
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ABSTRACT

Background and Aims: Analgesia Nociception Index (ANI) and Surgical Pleth Index (SPI) are
measures of nociception-antinociception balance during general anaesthesia. The validity of
these two monitors during autonomic changes brought about by intraoperative blood loss and
noradrenaline infusion has not been studied earlier. The primary objective of the study was
to determine the effect of bleeding on ANI and SPI. The secondary objective was to observe
the effect of noradrenaline infusion on ANI and SPI and the correlation between ANI and SPI.
Methods: In this prospective observational study, 43 patients undergoing surgery for excision of
a meningioma or for traumatic brain injury were included. Heart rate, mean arterial pressure, ANI,
SPI, response and state entropy were recorded every 5 min from anaesthetic induction till skin
closure. ANI and SPI values before bleeding were compared with the values following bleeding.
The effect of bleeding and noradrenaline on ANI and SPI were studied using linear mixed effect
model. Results: Bleeding increased the values of ANI and the increase was higher in the presence
of noradrenaline and it was statistically significant (P = 0.028 and 0.023). SPI was not affected by
bleeding or with noradrenaline infusion. ANI and SPI had a poor negative correlation (r = - 0.01).
Conclusion: Values of ANI increased significantly during episodes of intraoperative acute blood
loss and with co-administration of noradrenaline. SPI seems to be more dependable when
compared to ANI under such conditions.

Key words: Analgesia nociception, blood loss, neurosurgical procedures, norepinephrine, pain
measurement, plethysmography, surgical

INTRODUCTION

ANI is a HR variability-based index and analyses
the influence of respiratory sinus arrhythmia on

Assessment of perioperative pain is challenging as
pain is a subjective phenomenon. Intra-operatively,
autonomic responses are commonly used as surrogate
markers for pain but are non-specific and inaccurate.
In recent years, a few objective monitors of pain
have been developed. Two commonly used indices
for intraoperative pain assessment are the Analgesia
Nociception Index (ANI) and Surgical Pleth Index (SPI).
Theseindices measure the nociception-antinociception
balance and help guide intra-operative analgesic
administration.”? Other methods of intraoperative
pain monitoring include perfusion index, difference
between response entropy (RE) and state entropy (SE),
pupillometry, heart rate (HR) variability.?#

the HR derived from electrocardiography (ECG).
ANI values range from 0 to 100 where 0 reflects
maximal stress response and nociception (minimal
parasympathetic tone) and 100 represents minimal
stress response (maximal parasympathetic
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tone).®! SPI is based on sympathetic activity of the
autonomic nervous system. The signal is obtained
from a photoplethysmographic sensor placed on
a digit. SPI is derived from normalised heartbeat
interval (HBI) (HBInorm) and plethysmographic
pulse wave amplitude (PPGAnorm)®* An SPI value
close to 100 indicates maximum pain and SPI
near 0 suggests minimal pain, while a number
ranging from 20 to 50 indicates balanced state of
nociception-antinociception.

Thus, the two indices are designed to measure pain.
However, in the process of measuring pain, if the
HR changes due to any cause other than pain, one
would expect an alteration in the values of ANI or
SPI, which would clearly be undesirable and make
pain assessment inaccurate. The changes in these
two indices of pain during tachycardia not caused by
noxious stimuli, such as during blood loss, and with
administration of inotropes under anaesthesia have
not been studied earlier. Intraoperative blood loss is
commonly encountered in patients undergoing surgery
for traumatic brain injury (TBI) and meningioma.
Hence, patients belonging to these groups were chosen
for the study.

The main objective of the study was to evaluate
changes in ANI and SPI that occur during an episode
of bleeding, significant enough to cause tachycardia.
During the episode of bleeding, hypotension may
demand infusion of noradrenaline to maintain the blood
pressure (BP). The secondary objective of the study was
to observe the effect of noradrenaline (administered in
the event of hypotension) on ANI and SPI and to find
the correlation between ANI and SPIL.

Since ANI and SPI are expected to measure pain,
we hypothesised that the values displayed by these
monitors should not be affected by episodes of
bleeding or by administration of noradrenaline.

METHODS

This prospective observational study was conducted
in a tertiary care hospital for neurological disorders,
after obtaining clearance from the Institutional
Ethics Committee [NIMH/DO/IEC (BS & NS
DIV)/2017-18] in accordance with the declaration of
Helsinki. A written informed consent was obtained
from the patient/relative before recruiting them
into the study. The study was conducted over a
period of 16 months (June 2018-October 2019).

506

The study was registered with Clinical Trials
Registry (India) [CTRI/2018/05/014265].

All patients aged 18-60 years undergoing craniotomy
for evacuation of subdural haematoma, extradural
haematoma, or contusion (after TBI) or patients
undergoing resection of a supratentorial meningioma
were recruited into the study. Patients of TBI with
polytrauma, patients whose HR continued to be
elevated (>100 beats/min) even after 15 min of
intubation and despite fluid resuscitation, patients on
chronic beta blocker therapy and patients with history
of cardiac arrhythmias were excluded from the study
as it would affect the ANI/SPI monitoring. In addition,
pregnant patients, patients with drug allergy to local
anaesthetics (as scalp block would be administered for
all patients) and patients undergoing surgeries of short
duration (<1 hour) were excluded from the study.

In the operation theatre, all patients underwent
ECG, non-invasive blood pressure (NIBP), pulse
oximetry (SpO,), ANI (MetroDoloris, ®Lille, France),
SPI and entropy (General Electric Health Care,
Helsinki, Finland, 2003) monitoring. At baseline, HR,
mean arterial pressure (MAP), SpO,, SPI, RE, SE and
ANI were recorded. Anaesthesia was induced with
injection fentanyl 2 pg/kg followed by thiopentone
3-5 mg/kg titrated to loss of consciousness. Muscle
relaxant rocuronium and lignocaine 1.5 mg/kg
were administered followed by tracheal intubation.
Bilateral scalp block was performed with 10 ml of
0.25% bupivacaine and 10 ml of 2% lignocaine and
adrenaline. Infusion of injection fentanyl was started
and maintained at the rate of 1 ug/kg/h throughout the
surgery.

Anaesthesia was maintained using oxygen and air,
sevoflurane and rocuronium top-up doses. Entropy
was used to determine the depth of anaesthesia which
was maintained between 40 and 50. HR, NIBP, SpO,,
ANI, SPI and entropy values were recorded prior to
induction, just prior to intubation, 5 and 15 min
post-intubation and every 5 min thereafter till the start
of skin closure.

The values recorded 15 min after intubation were
taken as a new baseline. One litre of balanced salt
solution was administered before skin incision to
ensure normovolaemia. Haemoglobin was recorded by
a point of care equipment (HemocueHb 201- Hemocue
AB, Angelholm Sweden) prior to incision. The time
interval between 15 min post-intubation (i.e., the new
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baseline) and the onset of blood loss was taken as the
control time period. ANI/SPI and other data recorded
during this time were compared with the data collected
during the period of blood loss.

An episode of significant blood loss was defined as a
period of increase in HR and a decrease in MAP by
more than 20% of baseline, associated with a blood loss
of more than 10 ml/kg. Clinically, the amount of blood
loss was quantified from the suction bottle (actual
blood loss = total volume of blood and saline in
suction bottle — normal saline used for irrigation of
surgical field) and from that in the basin placed on
the floor underneath the surgical field where the blood
gets collected. Haemoglobin estimation was repeated
once there was significant blood loss and every 30 min
thereafter. Fluid, blood and blood products were
administered as required. Values of HR, MAP, ANI,
SPI, RE and SE were recorded every 5 min during the
period of blood loss.

In spite of treatment with fluids/blood products, if
the MAP continued to be < 80 mmHg, noradrenaline
infusion was initiated and titrated (at a dose of 5-10 ug/
min) according to the MAP. HR, MAP, SpO,, ANI, SPI,
SE, RE data were recorded and compared before and
after starting of noradrenaline.

Data was collated offline in a Microsoft Excel
version 2007 spreadsheet and analysis was done
using R software version 3.5.2. Interval scale data was
presented as means = standard deviation and nominal
data as frequencies and proportions. Data were
analysed for the effect of bleeding and administration
of noradrenaline on study variables. The analysis was
conducted separately in the context of absence and
presence of noradrenaline infusion. Due to variable
length of repeated measures data among the study
population, linear mixed effect modelling was used to
observetheeffect ofbleedingand noradrenaline infusion
on the study variables. Unstructured covariance matrix
structure was assumed and random intercept models
were fit, with P values calculated using Satterthwaite’s
degrees of freedom method. Package “IlmerTest” was
used for the modelling procedure.”® P < 0.05 was
considered statistically significant.

The current study was considered as an exploratory
study or a pilot study as there are no similar earlier
studies in literature. A total of 50 patients were
recruited, out of which seven were excluded, resulting
in a sample size of 43.

Indian Journal of Anaesthesia | Volume 66 | Issue 7 | July 2022

RESULTS

Out of 50 patients enroled into the study, seven
were excluded because of technical difficulty in
recording ANI data and lack of significant bleeding.
The demographics of the patient population are
given in Table 1. The number of subjects included
for the analysis was 43, with 1334 cumulative data
points. ANI instantaneous was found to increase
with the presence of bleeding in both scenarios of
absence and presence of noradrenaline infusion and
the changes were significant (P = 0.028 and 0.023)
[Table 2] [Figure 1]. In the absence of noradrenaline,
the onset of bleeding increased ANI by 4 units.
However, in the presence of noradrenaline infusion,
bleeding led to a much higher increase in ANI, with
a mean difference of 12 units [Table 2]. However,
calculating statistical significance of the same would
require introduction of an interaction term in the
regression model, which was not done due to small
sample size.

Variable Value
Age (in years) 409
Gender (male: female) 3.3:1
PT (in seconds) 17.743.7
INR 1.240.2
APTT in seconds 31.3+4.7
Number of patients in meningioma group (n) 13
Number of patients in TBI group (n) 30
Mean duration of surgery in minutes (meningioma 296 (34.2)
group)

Mean duration of surgery in minutes (TBI group) 169 (22.7)
Number of patients who required noradrenaline infusion 39
Average blood loss in meningioma group in ml 13624355
Average blood loss in TBI group in ml 989+313
Mean Hb before blood loss in g/dl 12+1.1
Mean Hb after blood loss in g/dl 10.5¢1.1

Data is represented as meanSD or numbers. SD- standard deviation,
PT — prothrombin time, INR — International normalised ratio, APTT — activated
partial thromboplastin time, TBI — traumatic brain injury, Hb — haemoglobin

Noradrenaline Absent Present
Bleeding Absent Present Absent Present
ANI 6714 7115 67413 79+13
SPI 46x17 50+16 4112 4715
HR in beats/min 86+11 100+7 90412 101+8
MAP in mmHg 8549 82+7 75+6 8049
RE 4417 4316 4447 4518
SE 3945 4045 4145 404

Data displayed as meantstandard deviation. ANI — Analgesia Nociception
Index, SPI — Surgical Pleth Index, HR — Heart rate, MAP — Mean arterial
pressure, RE — Response entropy, SE — State entropy
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Figure 1: (boxplot) Trend of change of Surgical Pleth Index and Analgesia Nociception Index vis a vis bleeding status (x-axis) and presence of
noradrenaline (facets). The box consists of median (middle hinge), first quartile (lower hinge) and third quartile (upper hinge). The upper whisker
extends from the hinge to the largest value <1.5 * IQR from the hinge (where IQR is the inter-quartile range). The lower whisker extends from
the hinge to the smallest value <1.5 * IQR of the hinge. Statistical significance of hypothesis tests for the same provided in the figure (P < 0.05

is level of statistical significance). Norad- noradrenaline

SPI registered a statistically non-significant reduction
in both scenarios, with a mean reduction of 0.415
(P = 1.301) with bleeding in presence of noradrenaline
infusion and reduction of 1.69 (P = 0.32) in the absence
of noradrenaline [Table 3]. There was no influence
of bleeding or noradrenaline infusion on RE and SE
[Table 2]. HR was found to increase with bleeding and
the rise was statistically significant [Table 3]. The mean
increase was higher in the presence of noradrenaline
infusion. MAP was found to be unchanged in the
presence of bleeding with noradrenaline infusion, but
was marginally reduced (statistically significant, but
clinically insignificant) in the absence of noradrenaline
infusion [Table 3]. There was an inverse correlation
between ANI and SPI but the correlation coefficient was
low and not significant (r = -0.01, P = 0.726).

DISCUSSION

In the current study, a significant increase was
observed in ANI with the onset of bleeding. The
increase in ANI was higher in the presence of
noradrenaline infusion. This signifies that ANI may
not be accurate for measuring pain during episodes of
bleeding/noradrenaline administration.

Haemorrhage is usually accompanied by sympathetic
activation to compensate for the decrease in blood
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Variable Noradrenaline Present Noradrenaline Absent
Coefficient P Coefficient P
(standard (standard
error) error)
ANI 2.197 (0.963) 0.023 3.359 (1.527) 0.028
SPI -0.415 (1.301) 0.75 -1.691 (1.698) 0.32
HR in beats/min  15.05 (0.69) <0.001 13.442 (0.956) <0.001
MAP in mmHg -0.791 (0.893) 0.376 -4.26 (1.265) 0.001
RE -0.35 (0.581) 0.547 -1.423 (0.977) 0.146
SE -0.671 (0.552) 0.225 -0.208 (0.837) 0.804

P<0.05 is statistically significant. ANl — Analgesia Nociception Index,
SPI — Surgical Pleth Index, HR — Heart rate, MAP — Mean arterial pressure,
RE — Response entropy, SE — State entropy

volume. Release of vasoconstrictor substances leads to
peripheral vasoconstriction. Administration of painful
stimulus also leads to sympathetic activation. It has
been observed that with pain, there occurs a decrease
in ANI (usually to <50) and an increase in HR and BP.
Although, both these situations, that is, acute blood
loss and pain involve sympathetic activation, the ANI
changes were in the opposite direction.

Jendoubi A et al. observed that hypotension caused
by spinal anaesthesia led to a significant decrease in
values of ANI. The authors concluded that a decrease
in ANI by 4.5 points could predict the occurrence of
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hypotension. Spinal anaesthesia causes arterial and
veno-dilatation due to sympathetic block. Another
factor which needs consideration is the influence of
volume loading and vasopressor use, which was not
assessed in Jendoubi’s research.

We observed that initiation of noradrenaline infusion
resulted in significant increases in ANI (both in
the absence and presence of bleeding). To study
the association between ANI and noradrenaline,
Broucgsault-Dédrie et al.™® monitored HR and ANI
in 41 sedated patients admitted to the intensive care
unit at 3 time points — during 5 min of rest, during
the painful stimulus, and 5 min after painful stimulus.
The values of ANI were lower during painful stimulus
compared to the values at rest and after the stimulus
ended. The values of ANI were higher in patients
in whom noradrenaline was being administered
when compared to patients who were not receiving
noradrenaline. ANI decreased with pain and increased
5 min after the painful stimulus even in patients on
noradrenaline infusion. The study concluded that ANI
could detect pain in the presence of noradrenaline
infusion. Similar results have been reported in deeply
sedated patients with TBI who were on norepinephrine
infusion.!

Chanques et al.'? studied two groups of critically ill
patients, those who were receiving and those who
were not receiving noradrenaline infusion. ANI and
behavioural pain scales (BPSs) were compared during
and after regular procedures such as dressing change,
positioning of the patient and tracheal suctioning. ANI
was found to be better than BPS for detecting pain.
ANI values were again higher in patients receiving
norepinephrine infusion.

ANI and SPI are objective indices of nociception
and provide measures of analgesia based on changes
in autonomic function. Both these indices find
applicability in the operation theatre where bleeding
episodes are common. In the present study, changes
in these indices for measurement of pain during
episodes of intraoperative acute blood loss and with
administration of inotropic agents were examined. In
the present study, SPI was not affected by bleeding
or with noradrenaline infusion. There is no literature
evaluating the effect of noradrenaline on SPI. Ducrocq
et al.™ observed that in patients with severe heart
failure, ephedrine administration corrected the
hypotension but did not lead to changes in SPI
values before or after the application of pain stimuli.

Indian Journal of Anaesthesia | Volume 66 | Issue 7 | July 2022

This finding confirms that SPI is not influenced by
vasoactive drugs and continues to be an authentic
monitor under these circumstances.

ANI and SPI had a poor negative correlation in our
study. This could be because of the effect of blood
loss and also noradrenaline infusion, both of which
affected only ANI and not SPI. Also, although the
scores of both SPI and ANI range from 0 to 100, a value
of 100 with SPI indicates pain whereas an ANI of 100
denotes high levels of analgesia. Although both the
indices are purported indicators of noxious stimulus,
the differing mechanisms behind their derivation
belie association under dynamic circumstances such
as bleeding and vasopressor infusion. SPI is derived
from sympathetic nervous system while ANI is based
on parasympathetic activity, hence possibly the poor
correlation.

There are a few limitations in our study. We did not
monitor cardiac output, pulse pressure variation or
stroke volume variation during the period of blood
loss. We did not measure the plasma fentanyl during
blood loss. Also, the sample size of our study was
small. A more detailed measurement of HR variability
indices would have helped in better explanation of the
study findings.

CONCLUSION

ANI increased during episodes of acute blood
loss especially when noradrenaline infusion was
co-administered. SPI values on the other hand, were
unaffected and therefore SPI appeared to be more
reliable when compared to ANI in these situations.
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ABSTRACT

Background and Aims: The safety of conventional regional nerve block techniques in patients
with established neuropathies, such as diabetic peripheral neuropathy (DPN), is still unclear. We
designed this prospective dose finding study to identify the minimum effective local anaesthetic
volume of 0.5% bupivacaine for ultrasound-guided subparaneural popliteal sciatic nerve block in
90% of DPN patients undergoing below-knee surgery (MELAV90). Methods: Fifty-three patients
with diabetic peripheral neuropathy and scheduled for below knee surgical procedure received
popliteal sciatic nerve block under ultrasound guidance. The initial local anaesthetic volume used
was 10 ml of 0.5% bupivacaine. The subsequent local anaesthetic volume allocation was based
on biased-coin-design. Accordingly, the local anaesthetic volume given to each subject was based
on the block outcome of the previous patient. The study included patients prospectively until 45
successful blocks were obtained. The primary measurement was the minimum effective local
anaesthetic volume resulting in a successful subparaneural popliteal sciatic nerve block in 90%
of DPN patients. The MELAV90 was calculated using isotonic regression and a 95% confidence
interval bootstrapping method. Results: The study included 53 patients to obtain 45 successful
blocks. The MELAV90 of 0.5% bupivacaine was obtained at 5.85 ml (95% confidence interval,
5.72 to 6.22 ml). Eight patients needed supplemental anaesthesia to complete the surgery. No
other complications were noted. Conclusion: For patients with diabetic peripheral neuropathy
undergoing below-knee surgery, the MELAV90 of 0.5% bupivacaine for subparaneural popliteal
sciatic nerve to achieve surgical anaesthesia was 5.85 ml.

Key words: Bupivacaine, diabetic neuropathy, minimum effective anaesthetic volume, nerve
block, popliteal-sciatic nerve, ultrasound

INTRODUCTION

Diabetic ~ peripheral

neuropathy

haemodynamics and a postoperative period with
fewer morbidities. Within the available options,

(DPN), a  the popliteal sciatic nerve block (PSNB) under

complication affecting peripheral nerves is present
in around 50% of adults with diabetes during their
lifetime.[! Usually, it is accompanied by ailments like
foot ulcers and may even worsen to land up in lower
limb amputations.”? These patients are of significant
clinical importance to anaesthesiologists as they
may have other comorbidities due to micro and
macrovascular damage. Any anaesthetic technique
which is being contemplated must provide stable
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ultrasound is a widely used anaesthetic technique
for many of these patients scheduled for below-knee
surgical procedures. The special advantages of this
technique include better visualisation of the sciatic
nerve and the concomitant precise deposition of
the local anaesthetic (LA).*! In patients with DPN,
the characteristics of such blocks are quicker onset
time for both sensory and motor blockade with better
postoperative pain relief."! The established data from
diabetic rat models have demonstrated a prolonged
block by a mean increase in the block duration by
a significant 25-50% over healthy rats.5 Despite
these findings, the incidence of nerve injuries
following regional anaesthesia in such patients is
not significant, and the reported complications are
inconsequential. Hence, conclusions based on such
studies regarding whether LAs are extra toxic to these
neuropathic nerves remains elusive to the scientific
community.”? Expert recommendations suggest that a
diminished LA dose needs to be provided for these
patients. The possible presumption is that there
is an increased sensitivity of these nerves to LAs.
These changes may be the consequence of chronic
ischaemic insult and a possible diminished blood
flow.® To date, there is no data available on minimum
effective local anaesthetic volume (MELAV) in this
population. Therefore, we designed this prospective
study to identify the MELAV of 0.5% bupivacaine for
ultrasound guided subparaneural PSNB in 90% DPN
patients undergoing below knee surgery (MELAV90).

METHODS

This prospective dose-finding study was conducted
after obtaining approval from the institutional ethics
committee and registered in the Clinical Trials Registry
- India (CTRI/2020/05/025251). The study followed
the rules of the declaration of Helsinki. Consecutive
DPN patients of American Society of Anesthesiologists
(ASA) physical status II-IV, above 18 years of age, and
presenting for surgery involving the leg, ankle and foot
under PSNB were included after obtaining written
informed consent. The study was conducted between
June 2020 and August 2021 in a tertiary care hospital
in south India. Exclusion criteria were pregnancy,
coagulopathy, diabetic ketoacidosis, known allergy to
local anaesthetic, ongoing dual anti-platelet therapy,
open ankle or vascular injury, difficult popliteal-
sciatic sonoanatomy and patient refusal.

DPN was diagnosed using the United Kingdom
screeningtest (UKST) and Biothesiometer (Bio Medical,
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Newbury, Ohio, USA). UKST is a two-part diagnostic
test consisting of symptom-based and physical finding
score.”) The symptom-based screening test consists
of five questions about the type, severity and location
of symptoms with a maximum score of 9 points.
The physical findings-based quantitative score has
four questions with a maximum score of 10 points.
Peripheral polyneuropathy is defined as the occurrence
of moderate to severe signs (score =6), even without
symptoms, or in the presence of mild signs (=3) with
moderate symptoms (=5). Biothesiometer assesses the
vibratory perception quantitatively by applying the
probe to a specific bony point on a limb supported by
a pillow. The biothesiometer dial was then gradually
increased from 0 to 50 volts until the patient first
sensed the vibration, and it was defined as the
vibration perception threshold (VPT). After checking
for electrical safety, all the patients were assessed with
a recently calibrated biothesiometer. VPT between 0
to 15 volts was taken as normal, and values above 15
were graded as neuropathy.

All the patients received ultrasound-guided
subparaneural PSNB at the level of nerve bifurcation
in the anaesthesia side room approximately 1 hour
before the proposed surgery. After establishing 18 G
intravenous access and standard monitoring in the
procedure room, all the patients received 0.5 ug/kg
fentanylbolus. PSNB was given by the anaesthesiologist
who had considerable expertise (>1-year experience)
in peripheral nerve block procedures under ultrasound
assistance.!'” The procedure was performed with the
patient lying prone and the performer sitting on the
side of the limb to be blocked and the ultrasound
image screen in front of the performer [Figure 1]. A
high-frequency broadband linear array transducer
probe (HFL15-6 MHz, X-Porte, FUJIFILM Sonosite,
Inc, Bothel, USA) was placed in a sterile manner
over the popliteal fossa to detect the tibial nerve with
popliteal vessels, and the nerve was traced above until
it combines with the common peroneal nerve. This
point was ascertained as neural bifurcation, where
both branches were located closely, giving a bilobular
pattern [Figure 2a]. At this point of the out-of-plane
approach, a skin-wheal was created using 2 ml of
2% lignocaine to facilitate needle insertion. A 23G
Quincke type spinal needle was then advanced in an
out-of-plane technique to position its tip inside the
paraneural sheath. The correct position of the needle
tip was ensured by performing hydro-dissection with
saline (<2 mlL) to demonstrate the circumferential
expansion of the paraneural sheath [Figure 2b]. On
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Figure 1: Showing popliteal sciatic nerve block ergonomics. (a)
Patient in the prone position, (b) Ultrasound image screen in front of
the performer

ensuring the appropriate needle tip placement, the pre-
determined volume of 0.5% bupivacaine was given.
The PSNB was supplemented with saphenous nerve
block if the medial side of the foot and ankle were
involved in the anticipated surgery. The saphenous
nerve block was given under ultrasound guidance at
the level of mid-thigh in the adductor canal.

An initial LA volume of 10 ml was used in the first
patient. Subsequent LA volume was decided based
upon the previous patient’s response (success or
failure) using a Biased coin up-and-down design
(BCD). In block failure, the next patient received
a higher volume (an increment of 2 ml from the
previous volume). On the other hand, a successful
block demanded the subsequent patient receive
either a lower volume (a decrement of 2 ml from the
previous volume), with a probability of 1/9, or remain
the same volume, with a probability of 8/9. It was also
decided not to exceed a maximum volume of 20 ml
and a minimum of 4 ml as presupposed by our clinical
experience. If any patient developed block failure with
maximum volume, the subsequent patient would also
receive the same volume.

A blinded observer did the motor and sensory
assessment of sciatic nerve blockade every 10 min
until 30 min after the injection of LA. Sensory block
assessment was done by performing a pinprick
test using a 22G blunted hypodermic needle in the
common peroneal and tibial nerve territories of the
foot (both plantar and dorsal side).

Sensory perception was graded on a 3-point scale:
0 = no block (perceives both touch and pain); 1 =
analgesia (perceives only touch and not pain); 2 =
anaesthesia (perceives neither touch nor pain). Motor
block assessment was done by assessing plantar
and dorsiflexion movement of the foot on a 3-point
quantitative scale: 0 = no block (Power 4/5,5/5); 1 =
paresis (Power 3/5, 2/5); 2 = paralysis (Power 0/5,1/5).
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Figure 2: (a) Showing ultrasound image of the popliteal sciatic nerve
at the level of nerve bifurcation (Bi-lobular pattern), (b) Arrow indicates
the circumferential spread of local anaesthetic around the nerve. TN
— Tibial nerve; CPN — Common peroneal nerve; PA — Popliteal artery;
PV — Popliteal vein

A composite score of 6 out of 8 must be obtained in 30
min of LA injection to define the block as successful. In
addition, the onset times of sensory and motor blockade
were also measured. In the event of an inadequate
block, the block was considered failure, and further
management was with an additional bolus of 0.5%
bupivacaine. This additional volume was decided
by deducting the total volume used for the block
from 20 ml of bupivacaine. Despite these measures,
if the block was not adequate or failed, either spinal
or, general anaesthesia or monitored anaesthesia care
with ketamine boluses was provided depending on
the patient’s status and attending anaesthesiologist’s
decision. Surgery was performed only after successful
blocks or after the management of block failure by
the attending anaesthesiologist. In the postoperative
period, the time taken to first perception of pain [visual
analogue scale (VAS) score >4] requiring analgesic
intervention was noted, and it was defined as the
duration of the block. The attending anaesthesiologist
decided on the postoperative analgesia. Patients were
followed up in the postoperative period for any noted
complications.

The primary outcome variable is the minimum
effective local anaesthetic volume (MELAV) of 0.5%
bupivacaine providing sensory and motor blockade
for surgical anaesthesia in 90% of patients. The
isotonic regression method and 95% confidence
interval (CI) derived by bootstrapping were used
to determine the MELAV in 90% of patients. The
sample size was calculated following the method by
Styliano et al.'"! The minimum sample size required
to stabilise the minimum effective volume calculation
was obtained after performing several simulations,
and a predetermined value of 45 successful blocks was
estimated to terminate the study.!*”! Statistical analysis
was done using the R statistical software package,
version 4.1.1 (R Core Team, Vienna, Austria; 2021,
http://www. R-project.org).
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RESULTS

The study included a total of 53 patients to achieve
45 successful blocks. The patients' demographic
characteristics are described in Table 1. Needling
time and block characteristics are presented in Table
2. The sensory and motor blockade onset times
were1.84 = 0.77 min and 3.85 + 1.1 min, respectively
[Table 2]. The duration of analgesia was 585 + 99.5
min [Table 2]. The up and down sequence of the
individual patient’s response is presented in Figure
3. The MELAV90 for 0.5% bupivacaine was estimated
as 5.85 ml (95% CI, 5.72-6.22). Eight patients needed
supplemental LA volume or other forms of anaesthesia
to complete the surgery. All the eight patients with
failed blocks had an absent or incomplete motor block.
The surgery proceeded with additional bolus of 0.5%
bupivacaine and ketamine supplementation. There
was no demonstrable intravascular or intraneural
injection or parenthesis or pain site injection following
the nerve blocks. No patients developed injection
site haematoma or local site infection or persistent
weakness or newer onset paraesthesia in the lower
limb after the procedure.

DISCUSSION

In this prospective dose-finding study, the MELAV90
of 0.5% bupivacaine for ultrasound-guided
subparaneural PSNB in patients with DPN was
established as 5.85 ml. This finding of low LA volume
is well corroborated in a study where 6 ml of 1%
ropivacaine was given intraneural to achieve effective
sensory-motor block in 90% of patients without any

neuropathy.”® In contrast, the calculated minimum
volume required to produce an effective ultrasound-
guided PSNB with 0.5% ropivacaine, injected
perineural and estimated by isotonic regression in
95% of patients with no known neuropathy was 16
ml, and ED90 of 0.75% ropivacaine, estimated by
probit analysis was 8.9 ml.["**! Similarly, in another
dose-finding study of a mixture of 1% lidocaine
and 0.25% bupivacaine with epinephrine 5 wg/ml
for ultrasound-guided PSNB using subparaneural
injection at the level of neural bifurcation, the ED90
dose estimated by isotonic regression method was
13.3 ml (95% CI, 10.2 -16.4 ml)."! The results of
the current study, namely, the high success rate of
using low local anaesthetic volume can be attributed
to several factors. It includes the subparaneural
deposition of the local anaesthetic drug, achievement
of circumferential local anaesthetic spread around
the nerves using ultrasound guidance and neural
changes secondary to DPN.[6:17-19]

The block onset times of distal and proximal popliteal
sciatic nerve blockade under ultrasound guidance
with 30 ml of equal parts of 2% lignocaine with 1
in 200000 adrenaline and 0.5% bupivacaine were
demonstrated as 24 and 34 minutes, respectively.?"
Similarly, the estimated block onset times for sub-
epineural and target-specific injections of the tibial
and common peroneal nerves were found as 10.7
and 16.4 ml.?Y In contrast to the above findings, a
mean sensory and motor block onset time of 1.84 =+
0.77 and 3.85 = 1.1 min, respectively, was obtained
in the present study. The quicker onset of nerve
blockade could be possibly due to the subparaneural
injection of LA at the neural divergence causing the

Parameter Patients (n=45)
Age (years) 59.4+9.3
Gender (Male/female) 29/16
Height (cm) 161.1616.8
Weight (kg) 66.91+7.5
BMI (kg/m?) 25.79+2.7
Surgery duration (minutes) 54.84+18.4

Values are represented as mean (standard deviation) or number; BMI: Body
mass index
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Figure 3: The up and down sequence shows the study participant’s
response to the different volumes of 0.5% bupivacaine
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Parameter Patients (n=45)
Needling time (min) 2.04+0.45
Sensory block onset time (min) 1.84+0.77
Motor block onset time (min) 3.85+1.1
Duration of analgesia (min) 585+99.5

Values are represented as mean (standard deviation)
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circumferential spread of LA and neural changes
secondary to diabetic neuropathy.

Animal data from diabetic rats have demonstrated a
mean increase in the block duration by 25-50% over
healthy rats after perineural LA deposition.!®%2% In
DPN patients, the block characteristics evaluated
by Baeriswyl et al.'¥! showed the median time to
first analgesic demand following ultrasound-guided
PSNB with 30 ml of an equal mixture of lignocaine
1% and bupivacaine 0.5% as 24 h. This cohort of
patients experienced a longer median time to first
analgesia, 157% longer than the control group. In a
study by Cuvillon et al.,'*® the median sensory (21
versus 17 h) and motor block duration (16 versus 12
h) in diabetic patients were increased compared to
non-diabetic patients. Our study demonstrated the
time to first analgesia as 585 = 99.5 min (10 h),
similar to the finding obtained in patients without
diabetic neuropathy. Although measuring the
time to first analgesia and the sensory blockade
duration is not the same, both measures can be
considered as substitutes for a pain-free period that
is clinically pertinent. Though there is fear of long-
term neurological injury or exacerbation of existing
neuropathy with peripheral nerve blockade, there is
inadequate evidence demonstrating the association
of preceding neuropathy and nerve injury after
peripheral nerve block.? Also, there is a paucity
of data on the association between long-acting
LA use and the nerve injury risk after peripheral
nerve block.®! Nevertheless, bupivacine induced
myotoxicity in peripheral and interfascial plane
blocks has already been reported.* The current
study supports the recommendation of utilising
lower LA doses in cases of DPN to produce adequate
surgical anaesthesia with enhanced block onset time
without causing prolonged recovery. In addition,
the above finding is worthy of consideration to
prevent LA systemic toxicity in clinical contexts
such as frail elderly or paediatric patients or when
the same patient requires several peripheral nerve
blocks.

This study has some limitations. First, the
electrodiagnostic evaluation for assessment of
neuropathy was not done in this study which is
considered the gold standard. Secondly, although there
were no signs of worsening neuropathy with the long-
acting LA bupivacaine, the possibility of the “double
crush phenomenon” in this high-risk population
cannot be excluded entirely, and caution should be

Indian Journal of Anaesthesia | Volume 66 | Issue 7 | July 2022

exercised to avoid needle trauma and pressure injury
while performing peripheral nerve block. Therefore,
further studies are required to determine MELAV at
lower concentrations to reduce the risk of further
nerve damage and worsening of neuropathy.

CONCLUSION

In conclusion, this prospective study demonstrates
MELAV90 of 0.5% bupivacaine required for ultrasound-
guided subparaneural PSNB to achieve surgical
anaesthesia for ankle and foot surgery in patients with
DPN. The MELAV90 obtained was 5.85 ml with a
quicker block onset time and optimal recovery.
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INTRODUCTION

The incidence of chronic persistent post-surgical
pain (CPSP) following caesarean section (CS) has been
estimated to be 6-18%!" which exerts a negative effect
on quality of life (QoL), thus representing an important

clinical problem.™

Ultrasound-guided transversalis fascia plane block
versus wound infiltration for both acute and chronic
post-caesarean pain management - A randomised
controlled trial
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ABSTRACT

Background and Aims: Ultrasound-guided transversalis fascia plane block (USG-guided
TFPB) has recently been evaluated for post-caesarean acute pain management. We compared
it with standard wound infiltration for both acute and chronic post-caesarean pain management.
Methods: All patients undergoing caesarean section (CS) under subarachnoid block were included
and randomised. Patients in group C received standard wound infiltration (20 ml of 0.375%
ropivacaine) and group-T received bilateral USG-guided TFPB (20 ml of 0.375% ropivacaine)
at the end of the surgery. Acute pain assessed using numeric rating scale (NRS), time to first
request of analgesia and total rescue analgesic consumption in 24 hours. The incidence of chronic
persistent post-surgical pain (CPSP), neuropathic pain component and quality of life (QoL) were
assessed. Fisher's exact test, Chi-square test, unpaired Student's t-test and Mann-Whitney U
test were used. Results: Sixty patients were included with 30 in each group. NRS score on rest
at 6" and 24™ hour and on active movement at 1%t hour was significantly decreased in group T.
The “time to first request of analgesia” was statistically higher in group T, that is, 10.77 + 1.39 h
versus 6.30 + 1.60 h. Five (16.6%) and two (6.6%) patients in groups C and T, respectively,
required rescue analgesia in first 24 hours. 30% (n = 6) and 10% (n = 2) patients in groups C and
T, respectively, developed CPSP. The neuropathic pain component was significantly reduced and
QoL was significantly improved in group T. Conclusion: TFPB is efficacious for management of
both acute and chronic post-caesarean pain management.

Key words: Caesarean section, chronic pain, interventional, ultrasonography

iliohypogastric (II-TH) block and transversalis fascia
plane block (TFPB) are being used for post-caesarean
pain management.’ Transversalis fascia plane
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block being a more posterior block has a higher
potential of blocking the subcostal, ilio-inguinal and
illiohypogastric nerves. Therefore, recently it has
been evaluated for postoperative pain management
following CS and has been found to be more efficacious
than TAP block™ and standard multimodal analgesia
utilising systemic analgesics.*®

In a previous study evaluating the efficacy of
interfascial plane blocks in terms of reduction in
the incidence of CPSP following CS, it was observed
that neither TAP nor QL block has been shown to
reduce the incidence of CPSP following CS.® The
influence of interfascial plane blocks on chronic pain
for post-caesarean pain management warrants further
investigation.!” Till now, no study has explored the
efficacy of TFPB in terms of the incidence of CPSP,
neuropathic pain component and QoL following CS.
Therefore, this study was conducted with the aim to
evaluate and compare ultrasound-guided TFPB with
standard multimodal analgesia technique utilising
wound infiltration for both acute and chronic pain
management following CS.

METHODS

The study was undertaken following approval
from the Institutional Ethics Committee- Human
Research (IEC-HR/2019/41/2R). The data for this
study has been retrieved from the study which was
prospectively registered in the clinical trial registry
of India (CTRI/2020/01/022813, date of registration:
16.01.2020). A written informed consent was taken
from each patient and the study was done in accordance
with the principles the Declaration of Helsinki. Patients
of American Society of Anesthesiologists (ASA)
physical status II undergoing lower segment CS with
Pfannenstiel incision under subarachnoid block (SAB)
between 15 June 2021 and 31 July 2021 were included.
Patients were excluded if they had chronic pain
of any etiology, cognitive dysfunction or inability
to comprehend various questionnaires, chronic
neurological disorders/substance abuse or body mass
index >40 kg/m?,

Patients were randomised into one of the two groups
based on a computer-generated random number
table. Allocation concealment was done by using
sequentially numbered sealed opaque envelopes by the
person not involved in the study. Patients in group C
received wound infiltration using 20 ml of 0.375%
ropivacaine at the end of the surgery; whereas, patients
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in group T (n30) received bilateral ultrasonography
(USG)-guided TFPB using 20 ml of 0.375% ropivacaine
on both sides at the end of the surgery. The primary
investigator was involved in the management of
the case including the wound infiltration or TFPB
administration and data collection.

Standard anaesthetic technique for SAB was
adopted in all patients undergoing CS. Patients
with height less than 150 cm or more than 150 cm
received 2.0 ml or 2.2 ml of hyperbaric bupivacaine
hydrochloride (5 mg/ml) intrathecally, respectively.
Soon after delivery of the baby, oxytocin was
administered as per the institutional protocol.

In group T, USG-guided TFPB was given in supine
position with the machine (SonoRite™ USG scanner)
on the opposite side of the bed. Under all aseptic
precautions, a curvilinear probe (2-5 MHz) was
placed over the lateral torso just above the iliac crest
in the midaxillary line. A low-frequency curvilinear
transducer was generally preferred for its wider field of
view and better penetration with an appropriate depth
of field (usually within 4 cm). After visualisation of
transversalis fascia, 20 ml of 0.375% ropivacaine was
infiltrated on both sides.

In both the groups, following surgery, injection
paracetamol 1 gm was administered intravenously (IV)
every 6™ hourly for first 24 hours and then 12" hourly,
the next day. The breakthrough pain in between was
treated using injection diclofenac 75 mgIV. In the event
of unsatisfactory pain relief, that is, numeric rating
scale (NRS) score =3/10, injection tramadol 1 mg/kg
was administered IV, following IV ondansetron. The
dosing interval between two doses of tramadol was at
least 6 hours. After two days of CS, oral paracetamol
650 mg was administered twice or thrice a day
depending on the pain intensity.

The pain intensity was measured using NRS pain score
at rest (NRS-R) and movement (NRS-M) at the end of
1%, 6, 12" and 24" hour and then at the end of 6",
10" and 14" week. The total consumption of diclofenac
and tramadol in 24 hours was recorded. A detailed
evaluation for quality of pain and QoL was done by
using different questionnaires mentioned below at
the end of 6%, 10" and 14" week postoperatively.
All patients were followed up for 14 weeks and the
aforesaid time points were chosen to correspond to the
immunisation schedule of the newborn baby so as to
improve the patient compliance.
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The neuropathic component of pain was assessed
using pain DETECT questionnaire (PDQ)® and
Neuropathic Pain Symptoms Inventory (NPSI) at the
various designated time intervals.!

In the PDQ), the score is between 0 and 35, with 13-18
reflecting the possibility of a neuropathic component
to the pain, which is considered highly likely if the
score is more than 18. The NPSI scoring for various
neuropathic sensations like “electric-shock”” like
pain, “stabbing”, “tingling”, “pins and needles” and
“allodynia” were done and graded on a scale of 0-10.
If NRS was =3/10, capsule pregabalin 75 mg (with
adequate interval of 10-12 hours between two
consecutive doses) was planned to be started and
continued till the NRS score would be <3/10.

The QoL was assessed using short form (SF)-12
questionnaire.'” It consisted of two components, that
is, physical component summary (PCS) and mental
component summary (MCS). Both have a range of 0 to
100 each and were designed to have a mean score of 50
and standard deviation of 10. A score greater than 50
represents an above average health status.

The pain experienced or perceived by the patients
was labelled as CPSP if the total duration of pain in
the postoperative period persisted for at least three
months or 14 weeks and also if other causes of pain had
been excluded, that is, chronic infection, continuing
malignancy, etc.

The primary outcome was “time to first request of
analgesia”. The secondary outcomes were NRS-R,
NRS-M, total rescue analgesic consumption, incidence
of CPSP, PDQ scores, NPSI scores and SF-12 scores.

To calculate the sample size, we conducted a pilot
study in 15 patients utilising multimodal analgesia
along with wound infiltration (using ropivacaine) for
post-caesarean pain management. The mean time to
first request of analgesia was reported to be 3.30 = 1.5
hours. Considering a 30% increase in the time to the
first request of analgesia with the use of TFP block
with o of 5%, one sided and 80% power of study,
30 patients were required in each group. Thus, a total
sample size of 60 patients was taken.

Data analysis was done by Statistical Package for
Social Sciences software (Version-20). Continuous
variables were expressed using mean = standard
deviation (SD) or median. Categorical variables were
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expressed using Fisher’s exact test and Chi-square test.
Unpaired Student's t-test was used to compare various
demographic parameters and SF-12. Mann-Whitney U
test was used to compare NRS, PDQ, NPSI between
the two groups. A P value of <0.05 was considered
statistically significant.

RESULTS

Seventy obstetric patients scheduled for elective or
emergency CS were enroled and were randomised
into one of the two groups. Out of 70, five patients
in each group were lost to follow-up. Finally a
sample size of 60 with 30 patients in each group was
included [Figure 1].

The mean age in group C was 22.6 = 2.12 years
and was 23.2 *= 2.05 years in group T. The mean
duration of surgery was 32.83 = 2.96 min in
group C and was 33.93 = 1.72 min in group T.
Both the groups were statistically comparable with
respect to age and mean duration of surgery. The
two groups were also comparable with respect to
ASA physical status.

A decrease in mean NRS-R scores was observed in
group T when compared to the group C at all-time
points; however, the difference was found to be
statistically significant at 6% hour and 24™ hour
postoperatively [Figure 2]. Similarly, fall in NRS scores
on movement was observed in test group at all-time
points; however, the difference was statistically
significant only at 1% hour [Figure 2].

The time to first request of analgesia was observed
to be 6.30 = 1.60 hours in control group and

| Assessed for eligibility (N = 74) |

Excluded (N = 04)

| Enrolment (N = 70) |

|

Randomised
(N=70)
CONTROL GROUP TFPB GROUP
(N =35) (N =35)
Lost to follow-up Lost to follow-up
(N =05) (N = 05)

! !

Analysed (N = 30) Analysed (N = 30)

Figure 1: CONSORT flow diagram
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1 Hour 6 Hours 12Hours 24 Hours 6 Weeks 10 Weeks 14 Weeks

—o—NRS-R NRS-R NRS-M NRS-M

Figure 2: Numeric rating scale-rest and movement (NRS-R and
NRS-M) scores

10.77 £ 1.39 hours in test group. This difference was
found to be statistically significant.

Five (16.6%) and two (6.6%) patients in groups C and
T, respectively, required rescue analgesia in the first 24
hours. A decreased number of patients required rescue
analgesia in the group T but was not statistically
significant (P = 0.423)

On inter-group comparison, the mean + SD for total
consumption of rescue analgesic, that is, injection
diclofenac in the first 24 hours was found to be
5.00 = 19.03 (mg) in test group and 12.50 *+ 28.43 (mg)
in control group (P value = 0.235). Since only
five (16.6%) and two (6.6%) patients in groups C and
T, respectively received rescue analgesics, the data is
skewed and thus can be treated as outliers. Only one
patient in control group was administered a single
dose of tramadol (50 mg IV) as additional analgesic.

No technical difficulty was experienced in any patient
in the TFPB group while administering USG-guided
TFPB. One of the two patients in group C who
received IV tramadol complained of nausea which was
manageable. There was no significant adverse event in
any of the groups.

No significant difference was observed in NRS-R and
M scores between the two groups at all-time points,
that is, 6™, 10" and 14" weeks. Six (30%) patients and
two (10%) patients in groups C and T, respectively,
were labelled to have CPSP by the end of 14" week;
however, the difference was not significant. None
reported NRS =3, and hence did not need treatment.

On intergroup comparison, a greater fall in PDQ scores
was observed in group T at all designated time points;
however, it was statistically significant only at 10" and
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Figure 3: Patient Detect Questionnaire (PDQ) score between the
two groups

14" week time points [Figure 3]. A greater fall in NPSI
scores for “pins and needle sensation” was observed in
group T when compared to group C at each designated
time point but the difference was not found to be
statistically significant [Figure 4]. NPSI scores for
other sensations could not be evaluated as the data
generated was insufficient for statistical analysis due
to the limited sample size.

A greaterrise in both MCS and PCS scores of SF-12 were
observed in group T at the end of 10" and 14% week
and the difference was observed to be statistically

significant; however, it remained comparable to the
group C at 6" week for both PCS and MCS [Figure 5].

DISCUSSION

Inthe present study, amongst the acute pain parameters,
a decreased mean NRS score, increased “time to
first request of analgesia” and lower consumption
of rescue analgesics was observed with the use of
TFPB. Amongst chronic pain parameters, although no
significant difference was observed in the incidence of
CPSP, a reduced neuropathic component of pain and
an improved QoL was observed with TFPB.

The reported incidence of CPSP following CS is
estimated to be 6-18%. Multimodal analgesic
technique and pre-emptive analgesia have a preventive
role in CPSPM' Tt includes wound infiltration,#
epidural analgesia, interfascial plane blocks,[51313
systemic analgesics etc.Currently, ultrasound-guided
interfascial plane blocks like TAP block', QL
block,™! II-TH block and TFPB are being used for
post-caesarean pain management®% Most importantly,
the severity of acute postoperative pain is an important
determinant for the development of CPSP[® Thus,
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Figure 4: Neuropathic Pain Symptom Inventory (NPSI) scores for “pins
and needle” sensation

effective management of acute postoperative pain is an
important factor attributing to the prevention of CPSP.!
Recently, a few studies have compared the efficacy
of USG-guided TFPB with TAP block™ and standard
multimodal analgesia technique,*® for post-caesarean
pain management. However, no study has explored the
efficacy of TFPB in terms of the incidence of chronic
pain, neuropathic pain assessment and QoL following
CS.

In the present study, with TFPB, we observed
reduction in the NRS-R and M scores only in the first
24 hours. In the 6%, 10" and 14" week time points,
the mean NRS scores were reduced but were not
statistically significant. We observed a significant
increase in the “time to first request for analgesia”
in the TFPB group and higher consumption of total
rescue analgesic consumption in first 24 hours in the
control group. Our finding is in concordance to the
study done by Serifsoy et al.’! and Aydin et al.®! This
implies improved acute pain management with the
use of TFPB when compared to wound infiltration
following CS.

Nerve injury-induced neuropathic pain has been
considered to be the main pathogenic mechanism
for the development of CPSP. In the present study, a
fall in both NPSI and PDQ scores were observed with
TFPB when compared to the wound infiltration at all
designated time points; however, the difference in the
PDQ scores was found to be statistically significant
at 10" and 14" week. Similarly, the QoL improved in
the patients who had received TFPB for immediate
postoperative pain management. This is the first study
evaluating the influence of any interfascial plane
block on the neuropathic component of chronic pain
and QoL.

Indian Journal of Anaesthesia | Volume 66 | Issue 7 | July 2022

Figure 5: Short Form-12 Quality of Life questionnaire scores (SF-12
QoL scores)

This is also the first study reporting the incidence
of CPSP following TFPB for post-caesarean pain
management. A decrease in the CPSP incidence from
16.6% in the wound infiltration group to 6.6% with
the use of TFPB was found in this study. However, a
previous study evaluating TAP block and QL block
has not shown any reduction in the incidence of
CPSP following CS; this study had evaluated CPSP at
various intervals till six months.!® Costello et al.!'”! also
evaluated the chronic pain following the use of TAP as
a part of multimodal regimen inclusive of intrathecal
morphine following CS but the incidence of CPSP was
evaluated at the end of 6" week only; whereas, in our
study we evaluated chronic pain at various designated
intervals till 14" week.

The study is associated with the following limitations.
Firstly, the sensory examination to assure an active
TFPB could not be conducted as it was performed
while the effect of SAB continued. Secondly, further
follow-up until six months or one year could also have
been assessed. Thirdly, blinding was not feasible due
to the nature of the intervention.

CONCLUSION

The study reiterates the efficacy of TFPB for acute
post-caesarean pain management; in addition, a
reduction in the incidence of CPSP, fall in neuropathic
pain component and improved QoL was observed
with the use of TFPB.
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Preoperative amylmetacresol and dichlorobenzyi
alcohol with lignocaine lozenges reduces
postoperative sore throat following general
anaesthesia using supraglottic airway devices:

A double-blinded, randomised, placebo-controlled
trial
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ABSTRACT

Background and Aims: Postoperative sore throat (POST) is an undesirable event reported in up
to 62% of patients receiving general anaesthesia (GA). The incidence of POST following GA using
a supraglottic airway device (SAD) is approximately 50%, with symptoms persisting up to 48 h.
We examined the role of preoperative lozenges containing amylmetacresol and dichlorobenzyl
alcohol (AMC/DCBA) with lignocaine (Strepsils® Max Plus) in reducing the incidence and intensity
of POST following GA using SAD. Methods: We conducted a prospective, double-blinded,
randomised, placebo-controlled trial involving 88 adults receiving GA for elective surgery using SAD
not exceeding 2 h. Patients received either Strepsils Max Plus (Strepsils-LA group) or a placebo
before induction of GA. The incidence and intensity of sore throat, dysphagia and dysphonia was
measured using the Verbal Rating Scale at 30 min (early) and at 24 h (late) after removal of SAD.
Results: Overall POST incidence was lower in the Strepsils-LA group (27.7% versus 56.8%,
P = 0.007). Patients in the Strepsils-LA group reported a significantly lower incidence of early
POST (14.9% versus 37.8%, P =0.016) with a lower mean + standard deviation intensity score (0.17
+ 0.43 versus 0.49 + 0.69, P=0.016). Although the overall incidence of dysphagia was lower (23.4%
versus 48.6%, P = 0.016), more patients experienced dysphonia in the Strepsils-LA group. AMC/
DCBA with lignocaine lozenges showed a relative risk reduction of 50% and a number needed
to treat of 4 in reducing POST. Conclusion: AMC/DCBA with lignocaine lozenges administered
before GA using SAD is a simple and safe method to reduce the incidence and severity of POST.

Key words: Anaesthesia, General; Benzyl Alcohol; Cresols, laryngeal masks, lidocaine, pharyngitis

INTRODUCTION

This is an open access journal, and articles are distributed under the terms of
the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 License,

The incidence of postoperative sore throat (POST)
after general anaesthesia (GA) following the use of a
supraglottic airway device (SAD) is as high as 49%,
and symptoms can persist for up to 48 h.l*?l Although
a minor complication, it is among the top undesirable
events experienced after GA and has been implicated
in the overall recovery of patients.’! The postulated
mechanism of POST includes local tissue injury with
subsequent inflammation.™
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Several studies have shown that zinc tablets,
nebulised dexmedetomidine, topical magnesium and
benzydamine spray can produce a significant reduction
in the incidence of POST following GA including with
the use of SAD.5! However, the effect of lignocaine
on POST has been equivocal.! Amylmetacresol
and dichlorobenzyl alcohol (AMC/DCBA), the
active ingredients in the standard preparation of
Strepsils® lozenges, have been shown to reduce the
intensity of sore throat in non-anaesthetised subjects.
Proposed mechanisms of action of AMC/DCBA are
antiseptic (viricidal) as well as anaesthetic qualities.'"
Currently, to the best of our knowledge, there is no
study that evaluates the effect of AMC/DCBA with
lignocaine in reducing POST following SAD insertion.

It was our hypothesis that AMC/DCBA combined with
lignocaine would reduce the incidence and intensity
of POST following SAD. Thus, the primary objective
of this study was to evaluate the effect of AMC/DCBA
with lignocaine lozenge in reducing the incidence
and intensity of POST following SAD insertion. The
secondary objectives were to measure the intensity of
sore throat, dysphagia and dysphonia at 30 min and
at 24 h.

METHODS

We obtained approval from the Institutional Review
Board (ethicsapproval number: 201887-6582) before the
study commencement, and written informed consent
was obtained from all participating subjects. The trial
was registered with ClinicalTrials.gov (NCT03944655)
and adhered to the Consolidated Standards of Reporting
Trials (CONSORT) 2010 guidelines. The study was
conducted from January 2019 to August 2019 at a
tertiary hospital. The study followed all the principles
of the Declaration of Helsinki.

Adult patients with  American Society of
Anesthesiologists (ASA) physical status class I or
II, scheduled for elective surgical procedures under
GA amenable to supraglottic airway insertion were
recruited for the study. Exclusion criteria were patients
with a body mass index (BMI) of more than 35 kg/m?, a
history of upper respiratory tract infection, sore throat,
dysphagia or dysphonia within 2 weeks before surgery,
presence of risk factors for regurgitation or aspiration,
pregnant or nursing women, known allergies to the
study drug and refusal to participate in the study.
Patients were excluded from per protocol analysis if
there was more than one attempt at SAD insertion, use
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of airway adjuncts (e.g. laryngoscope, bougie) during
SAD placement, insertion or presence of a gastric tube,
total duration of SAD placement exceeding 120 min,
failed SAD placement/performance tests, conversion
of SAD to an endotracheal tube (ETT) intraoperatively
or an intracuff pressure of more than 60 cmH,0.

The patients were randomised using a computer-
generated block randomisation method consisting of two
intervention groups, that is, ‘placebo’ and ‘Strepsils-LA,
with a balanced ratio of 1:1 with 52 subjects in each
group. The study drugs were placed in sequentially
numbered, concealed, opaque envelopes. Both the
perioperative anaesthesiologist and the observer were
blinded to the group allotment of the patients.

Patients assigned to the group Strepsils-LA received
one lozenge of Strepsils Max Plus [Reckitt Benckiser,
Bangkok (Thailand)] containing the active ingredients
AMC 0.6 mg, 2,4-DCBA 1.2 mg, lignocaine
hydrochloride 10 mg, sucrose, glucose syrup, tartaric
acid, flavourings, sodium saccharin, indigo carmine
and quinoline yellow. The placebo group received
identical-looking lozenges [Cavendish & Harvey,
Kaltenkirchen (Germany)] containing glucose syrup,
sugar and flavourings. Both lozenges were similar and
not easily distinguishable with regards to appearance,
colour, taste and smell.

Patients were positioned supine on the operating
table, with the head resting on a head ring. Standard
monitoring was applied before the induction of
anaesthesia. The insertion of SAD was done based on
the manufacturer’s recommendation. SAD was deflated
entirely, and a water-based lubricant was applied to
the posterior part of the cuff and airway tube. The
size of SAD was chosen following the manufacturer’s
recommendations.

After pre-oxygenation, anaesthesia was
induced with fentanyl 1.5-2 ug/kg and propofol
2-3 mg/kg, and anaesthesia was maintained with
sevoflurane (end-tidal concentration of 2%-3%) in
100% oxygen until the patient’s jaw was considered
relaxed, before insertion of SAD. The cuff of SAD
was inflated with the recommended air volume, and
the intracuff pressure was ensured to be less than 60
cmH,0O using a standardised handheld manometer
[VBM Medizintechnik, Sulz am Neckar (Germany)].

The time of SAD insertion was taken when an
effective airway (defined as the first square wave
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capnograph trace) was recorded. A minimum of two
placement tests (i.e. sternal notch test and bubble
test) and one performance test (oral leak pharyngeal
test) were performed to define successful insertion.!""
Intraoperative analgesia was left to the discretion of
the managing anaesthesiologist to achieve an adequate
level of pain relief. At the end of surgery, SAD was
removed, with the cuff not deflated, and the time
recorded.

Data collected included patient characteristics,
procedure details, operator details (level and years of
experience) and anaesthesia details (SAD type and size,
SAD duration). The number of attempts, aids used,
ETT conversion, suction attempts, presence of blood
on removal and intraoperative analgesia administered
were noted. Any adverse events that occurred were
also documented.

An independent observer assessed the patients for
POST, dysphonia and dysphagia and their intensities
30 min (early) after arriving at the recovery bay. All
the patients who were interviewed at 30 min had met
the post-anaesthesia discharge criteria, indicating an
adequate recovery of cognitive function. Reassessment
was then done at 24 h (late) at the bedside (in-patient)
or by phone call (day case surgery). Sore throat was
defined as constant pain independent of swallowing,
while dysphagia was defined as difficulty or pain
provoked by swallowing and dysphonia as difficulty
or pain on speaking.

The primary outcome measures were the incidence
of sore throat at 30 min and at 24 h after SAD was
removed. The secondary outcome measures included
the intensity of sore throat and the incidence and
intensity of dysphagia and dysphonia at 30 min and
at 24 h. The intensity of symptoms was reported
using the Verbal Rating Scale (VRS) and subsequently
converted to grading scores represented as null = 0,
mild = 1, moderate = 2 and severe = 3.

By using the primary and secondary outcome measures
evaluated at 30 min and at 24 h, we also explored the
overall POST incidence occurring within the first 24 h
after removal of SAD. Presence of symptoms either at
30 min, or at 24 h, or both was considered as a single
overall POST event.

Novel studies involving ETT using a standard
preparation of Strepsils reported an incidence of
POST up to 13.7% and overall incidence reduction
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of 59%-77%."*1 In order to detect a clinically
significant POST reduction of 10%, and assuming
a two-sided type I error protection of 0.05 and a
power of 0.80, we calculated that a sample size
of 52 patients was required. We initially aimed to
recruit 60 patients, with 30 patients in each group to
account for possible dropouts. However, we observed
a higher than anticipated protocol deviation, and a
revised sample size of 104 subjects with 52 patients
in each intervention group was determined suitable to
maintain adequate power of the study.

A complete intention-to-treat analysis was
performed for all randomised patients when
complete data was available and when there were
missing data, an incomplete intention-to-treat
analysis was performed. No imputation for missing
data was undertaken. A per protocol analysis was
subsequently performed after excluding protocol
deviations. Data were expressed, where appropriate,
as mean (standard deviation [SD]) in normally
distributed continuous data, or median (interquartile
range [IQR]) in non-normally distributed continuous
data or frequency and percentages in categorical
data. Chi-square test and Fisher’s exact test were used
where appropriate for categorical data, Student’s
t-test for parametric data and Mann-Whitney U test
for non-parametric data. All comparisons were two
sided, and a P value of less than 0.05 was determined
to be statistically significant and required to exclude
the null hypothesis. All statistical analyses were
performed using Statistical Package for the Social
Sciences (SPSS) Statistics, Version 22.0 (IBM Corp.,
Armonk, NY, USA).

RESULTS

We recruited and randomised 104 eligible patients.
Subsequently, 88 patients received the allocated
intervention [Figure 1]. The treatment groups
had similar baseline demographics and clinical
characteristics [Table 1]. There were no reports of
adverse events in both the study groups.

The incidence of sore throat at 30 min was significantly
lowerin the Strepsils-LA group compared to the placebo
group [14.9% versus (vs.) 37.8%, P = 0.016] [Table 2].
When re-evaluated at 24 h, the incidence of sore throat
was similarly lower in the Strepsils-LA group, but this
was not statistically significant (17.0% vs. 32.49%,
P =0.10).
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[ Enrolment J
Assessed for eligibility
(n=121)
Excluded (n=17)
* » Mot meeting inclusion criteria (n=12)
+ Declined to participate (n=5)
Randomised
(n=104)
X [ Allocation ] L3
Strepsils-LA group Placebo group
Allocated to intervention (n=52) Allocated to intervention (n=52)

» Received allocated intervention (n=49)
* [id not receive allocated intervention

* Received allocated intervention (n=3%)
+ Did not receive allocated intervention

» Excluded from analysis (n=19)

Protocol deviations (combination of):-
-Multiple attempts
-Presence of gastric tube
-SAD placement >120 min
-Failed placement/performance tests
-ETT conversion
-Use of airway adjuncts

(n=3) (n=13)
- Procedure postponed (n=1) - Procedure postponed (n=4)
- Declined to participate (n=2) - Insufficient time for intervention (n=4)
- Declined to participate (n=5)
5 o { Inteni-to-treat Analysis _} :
Strepsils-LA group Placebo group
(n=47) (n=37)
« Missing data (n=2) « Missing data (n=2)
L] r 1 £'3
- l Per-protocol Analysis J
Strepsils-LA group Placebo group
(n=30) (n=27)

* Excluded from analysis (n=12)

Protocol deviations (combination of):-
-Multiple attempts
-Presence of gastric tube
-SAD placement =120 min
-Failed placement/performance tests
-ETT conversion
-IntracufT pressure =60 emH:0

Figure 1: CONSORT 2010 flow diagram. CONSORT=Consolidated Standards of Reporting Trials, ETT=Endotracheal tube, SAD=Supraglottic

airway device, n=number

Analysis of the secondary outcomes revealed lower
incidences of dysphagia in the Strepsils-LA group at
30min (P=0.10)and at 24 h (P = 0.17), but the differences
did not reach statistical significance. On the contrary, the
incidence of early dysphonia was detected to be higher
in the Strepsils-LA group (17.0% vs. 10.8%, P = 0.42).

The mean intensity scores for patients with sore
throat and dysphagia were lower in the Strepsils-LA
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group at both early and late assessments. Patients
who developed early sore throat in the Strepsils-LA
group had a significantly lower mean * SD intensity
score (0.17 * 0.43 vs. 0.49 = 0.69, P = 0.016).
However, patients with dysphonia reported a higher
mean intensity score in the Strepsils-LA group.

The overall incidence of sore throat and dysphagia
was higher in both the treatment groups in the first
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Variable Strepsils-LA Placebo
(n=49) (n=39)
Age, years 44.2 (16.2) 47.8 (12.8)
Sex
Male 15 [30.6%] 8 [20.5%)]
Female 34 [69.4%] 31 [79.5%]
BMI, kg/m? 25.0 (4.6) 25.5(4.4)
ASA physical status class
| 26 [63.1%] 17 [43.6%]
Il 23 [46.9%] 22 [56.4%]
Admission type
In-patient 18 [36.7%] 14 [35.9%]
Day case 31 [63.3%] 25 [64.1%)]
Surgery type
General surgery 33 [67.3%] 22 [56.4%)]
Gynaecology 5[10.2%] 10 [25.6%]
Orthopaedic 6 [12.2%] 3 [7.7%]
ENT 1 [2.0%] 1[2.6%]
Urology 3 [6.1%] 3 [7.7%]
Others 1 [2.0%)] 0 [0.0%]
Operator anaesthesia experience, years 5 {4} 5 {3}
Operator level of experience
Non-trainee 1 [2.0%)] 1 [2.6%]
Trainee 44 [89.8%] 36 [92.3%]
Specialist 4 [8.2%)] 2 [5.1%]
SAD type*
AMBU® AuraGain™ 11 [22.4%] 11 [28.9%)]
LMA® Supreme™ 35[71.4%] 23 [60.5%]
LMA® Proseal™ 1 [2.0%)] 1 [2.6%]
LMA® Classic™ 1 [2.0%] 1 [2.6%]
Baska mask 1 [2.0%)] 2 [5.3%]
SAD size*
Size 3 31 [63.3%] 30 [78.9%]
Size 4 17 [34.7%] 8 [21.1%)]
Size 5 1 [2.0%)] 0 [0.0%]
Intraoperative analgesia
IV fentanyl, pg/kg 1.67 (0.33) 1.55 (0.38)
IV morphine, mg/kg 0.07 (0.03) 0.07 (0.04)
IV paracetamol, mg/kg 16.59 (0.14) 16.00 (3.04)
IV parecoxib, mg/kg 0.66 (0.14) 0.64 (0.11)
IV tramadol, mg/kg 0.95 (0.31) 0.83 (0.12)
Suction on SAD removal 43 [87.8%] 27 [69.2%)]
Duration from intervention to SAD 75.0 {69} 65.5 {40}
insertion, min
Duration of SAD (insertion to removal), 71.5 {63} 60.0 {33}

min

ASA=American Society of Anesthesiologists, BMI=body mass index,
ENT=ear, nose and throat, IV=intravenous, LMA=laryngeal mask airway,
SAD=supraglottic airway device. Data expressed as mean (standard
deviation), median {interquartile range} or number [percentage]

*Missing data in placebo group=one case (failed SAD insertion)

24 h following SAD removal [Table 3]. The incidence
was significantly lower in the Strepsils-LA group
for sore throat (27.7% vs. 56.8%, P = 0.007) and
dysphagia (23.4% vs. 48.6%, P = 0.016). There was
higher incidence of dysphonia in the Strepsils-LA
group compared to the placebo. Preoperative
administration of Strepsils Max Plus was associated

Indian Journal of Anaesthesia | Volume 66 | Issue 7 | July 2022

with an absolute risk reduction of 299%, relative risk
reduction of 50% and a number needed to treat of 4 in
preventing POST in the first 24 h.

When per-protocol analysis was performed, there was a
significantly reduced incidence of sore throat at 30 min
in the Strepsils-LA group (10% vs. 37%, P = 0.015). All
other subgroups yielded lower incidences of late sore
throat, early and late dysphagia in the Strepsils-LA
group, but higher incidence of early dysphonia in the
same intervention group. The mean = SD intensity
score of early sore throat was significantly lower in
the Strepsils-LA group (0.10 = 0.31 vs. 0.48 * 0.70,
P = 0.017). The overall incidence of sore throat in the
first 24 h was significantly lower in the Strepsils-LA
group (26.7% vs. 55.6%, P = 0.026).

DISCUSSION

The overall incidence of sore throat and dysphagia of
approximately 57% and 49%, respectively, detected
in our study was comparable with other studies.[*415
Our study showed that the incidence and intensity of
sore throat and dysphagia after GA using SAD can be
reduced with the preoperative administration of AMC/
DCBA with lignocaine lozenges (Strepsils Max Plus).
These results are consistent with two studies that
evaluated the effects of standard preparation Strepsils
in GA using ETTs.'213 Tt is also consistent with a
systematic review showing the beneficial results of
lignocaine in the reduction of POST.[16:17]

Sore throat following the use of SAD is postulated to be
the result of direct injury to the pharyngeal mucosa in
the supraglottic regions, with resulting inflammation
caused by the process of airway instrumentation or the
irritating effects of foreign airway objects.! With the
insertion of a SAD, the main force is applied to the end
of the soft palate and the posterior pharyngeal wall.[*®
Subsequently, the final resting position of the rim of the
SAD cuff lies just below the base of the tongue, with the
sides of the cuff against the aryepiglottic folds and the
tip of the cuff above the upper oesophageal sphincter.!**!
Therefore, we believe that the use of lubricants on the
cuff of SAD will only exert its pharmacological action
predominantly at the contact surface of the cuff and
surrounding tissue while neglecting the area of main
force applied during insertion, which then leads to
sore throat. In comparison, a proportion of a spray/
inhalation method is immediately swallowed after
application, while gargles only deliver the active drug
to the anterior oral cavity because of the gag reflex.[1020
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Outcome measures Incidence Intensity scores
Strepsils-LA (n=47)*  Placebo (n=37)* P Strepsils-LA (n=47)* Placebo (n=37)* P

Sore throat — 30 min 7 [14.9%] 14 [37.8%] 0.016° 0.17 (0.43) 0.49 (0.69) 0.016°
Sore throat — 24 h 8 [17.0%] 12 [32.4%] 0.10° 0.21 (0.51) 0.32 (0.48) 0.16°
Dysphagia — 30 min 8 [17.0%)] 12 [32.4%] 0.10° 0.19 (0.45) 0.41 (0.69) 0.10°
Dysphagia — 24 h 6 [12.8%] 9 [24.3%)] 0.172 0.15 (0.42) 0.24 (0.44) 0.25°
Dysphonia — 30 min 8 [17.0%)] 4 [10.8%] 0.422 0.17 (0.38) 0.14 (0.42) 0.54°
Dysphonia — 24 h 1[2.1%] 0 1.00° 0.02 (0.15) 0 1.00°

Data expressed as number [percentage] and mean (standard deviation) where appropriate. %2 test; "Mann—Whitney U test; °Fisher’s exact test. *Missing data=two
cases; *missing data=two cases. The bold numbers represent a statistically significant value (i.e., P<0.05)

Outcome Strepsils-LA Placebo P
measures (n=4T7)* (n=37)*

Sore throat 13 [27.7%] 21 [56.8%] 0.0072
Dysphagia 11 [23.4%)] 18 [48.6%] 0.0162
Dysphonia 9 [19.1%)] 4 [10.8%] 0.29°

Data expressed as number [percentage]. 2 test. *Missing data=two cases;
*missing data=two cases. The bold numbers represent a statistically significant
value (i.e., P<0.05)

A lozenge formulation is a highly suitable method for
drugdelivery as it directly coats the pharyngeal mucous
membranes, whereby it plays a reservoir-like role by
slowly dissolving to release the active ingredients
directly onto the irritated mucosal tissues.!"” Through
the flow of saliva and action of swallowing, the drug is
further able to reach the supraglottic region and exert
its effects. The patients who developed early sore throat
in the Strepsils-LA group had a significantly lower
mean = SD intensity score. This can be attributed to
the long duration of action of AMC/DCBA, which was
reported to be more than 2 h after administration.”

Interestingly, our results revealed that the incidence
of dysphonia at all time intervals was higher in the
Strepsils-LA group, which is contrary to the results
from another study investigating the role of a standard
preparation of Strepsils.['¥ Dysphonia is partly due
to injury of structures in the pharynx and larynx
responsible for the articular production of speech,
which are partly innervated by the glossopharyngeal
and superior laryngeal nerves.?! The glossopharyngeal
nerve can be blocked at the caudal aspect of the
posterior tonsillar pillar, while the superior laryngeal
nerve can be blocked in the piriform fossa where it
runs just deep to the mucosa.?”! In vitro studies have
shown that the combination of AMC and DCBA
possesses local anaesthetic-like action by blocking
voltage-gated sodium channels, and in the presence
of lignocaine, it further augments blocking of sodium
channels.”®® Hence, the combination of AMC/DCBA
and lignocaine in the lozenges could be absorbed in
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these areas and it subsequently leads to the blocking
of the glossopharyngeal and superior laryngeal nerves,
affecting speech articulation, which could manifest as
difficulty or pain on speaking.

There are several limitations to our study. We did
not enquire about the history of smoking, which
is associated with POST.?*! However, as a standard
practice in our centre, all elective patients are required
to stop smoking for a minimum of 24 h before surgery.
There were also varying durations between study drug
administration and SAD insertion, which could result
in diminishing the pharmacological effect. However,
the mean duration from intervention to SAD insertion
was comparable in both the study groups.

CONCLUSION

In conclusion, the use of preoperative AMC/DCBA
with lignocaine lozenges such as Strepsils Max Plus
is a simple and safe method to reduce the incidence
of POST in patients receiving GA using a SAD. Future
studies on POST should evaluate the possible benefits
of administering regular doses of Strepsils Max Plus
postoperatively.
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Fibreoptic bronchoscopes are vital for difficult airway management. However, many a times, it
is not available. Also, the correct size may not be available, especially for use in paediatrics and
neonates. We describe the use of a flexible fibreoptic video ureteroscope, as an alternative to a

bronchoscope, for airway management. We include five cases of airway management using a
2.8 mm fibreoptic video ureteroscope. The use of a flexible video ureteroscope was successful
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in all the five cases, and all the patients tolerated the procedure well. No complications were
encountered. We conclude that a video ureteroscope can be used for both elective and rescue
airway management in small children as well as in adult patients.

Key words: Airway management, bronchoscope, ureteroscope

INTRODUCTION

Flexible endoscopes have carved a niche for
themselves in the armoury of the anaesthesiologist’s
difficult airway cart. Fibreoptic bronchoscopes (FOBs)
are available in several adult and paediatric sizes.
The smallest size currently available is a 2.8 mm
outer diameter (OD) which can be utilised in preterm
and small-sized neonates."! Inaccessibility to a
small-sized airway endoscope can be a nightmare,
even for an experienced anaesthesiologist. Therefore,
in this case series, we describe the novel use of a
video ureteroscope (Olympus URF-V2) as an airway
endoscope. A video ureteroscope is primarily used in
urology for the removal of kidney stones. It is longer
as compared to the FOB and provides a better field
of vision. A size as small as 1.8 mm in outer OD is
currently available. It provides an angulation of
275 degrees up and down, as compared to a FOB,
which provides only 160 degrees up and 90 degrees
down.” The literature on video ureteroscopes for
airway endoscopy is scarce and limited to occasional

case reports. Our objective is to share our experience

with the novel use of this device. We routinely utilise
video endoscopes for airway management, as a part
of the standard institutional protocol. However, the
non-availability of a 2.8 mm video endoscope due
to equipment malfunction and unsuccessful use of
Ambuscope were the primary reasons for employing a
video ureteroscope for airway management.

CASE SERIES

Case 1

A 50-day-old female child with Pierre Robin
syndrome (PRS) weighing 3300 gm with severe
micrognathia, retrognathia, glossoptosis and cleft
palate was planned for correction of the mandible with
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mandibular distraction osteogenesis under general
anaesthesia (GA). Anaesthesia was induced using
4% sevoflurane and spontaneous respiration was
maintained. After the failed attempt of conventional
laryngoscopic intubation, fibreoptic intubation was
tried using a 3.6 mm Olympus FOB. The epiglottis
was lying on the posterior pharynx, which could not
be manoeuvred beneath. Due to repeated attempts,
the patient developed laryngospasm, and her oxygen
saturation measured by pulse oximetry (SpO,)
reduced to 70%. Anaesthetic depth was increased
with sevoflurane and SpO, improved to 94%. Once the
laryngospasm settled, a 2.8 mm OD video ureteroscope
was introduced through the oral cavity. Glottis was
visualised but the endotracheal tube (ETT) could not
be negotiated into the trachea. Following jaw thrust
and slight pulling of the tongue with Magill’s forceps,
a 150 cm long and 0.035-inch diameter atraumatic,
Roadrunner® hydrophilic Polyurethane Coated (PC)
guidewire was introduced through the working
channel of the video ureteroscope into the trachea
under vision [Figure 1] and a 3.5 mm internal diameter
ETT was successfully railroaded over it.

Case 2

A 14-month-old male child with no known comorbidities
weighing 11 kg presented with the aspiration of a
foreign body (FB). Computerised tomography of the
chest suggested the presence of a FB of 6.3 mm size in
the left main bronchus about 2.8 cm from the carina
with hyperinflation of the left lung. The patient was
planned for endoscopic removal of the FB. The patient
was induced with inhalational anaesthesia with 4%
sevoflurane in oxygen. The rigid bronchoscope could
not be negotiated till the FB. After three attempts,

Figure 1: PTFE-coated video ureteroscope guidewire entering the
trachea and reaching up to the carina
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desaturation followed, and the decision to use the
size 2.8 mm video ureteroscope was made. The video
ureteroscope was introduced inside the left main
bronchus and a 1 x 1 cm sized whitish friable organic
FB was removed by using the basket removal method.

Case 3

A 35-year-old male was admitted for video-assisted
thoracoscopic surgery under GA with one-lung
ventilation. The trachea was intubated with a
left-sided 39 French double lumen tube in a single
attempt. The correct placement was confirmed by
auscultation and using Ambu® aScope™ 3 Video.
Right lung collapse was achieved but after some time,
peak airway pressures started rising from 26 cm H,0
to 48 cm H,O and the patient started desaturating to
a Sp0O, of 84%. We used a 2.8 mm video ureteroscope
through the bronchial lumen and found that the
bronchial end was inside and abutting the secondary
bronchiole. At this juncture, both cuffs were deflated,
the tube was withdrawn by 1 cm under vision using
the video ureteroscope, and the cuff was reinflated.
Subsequently, the peak pressures reduced to 25 cm
H,0 and the SpO, rose to 95%.

Cases 4 and 5

Two cases of severe restriction of mouth opening
resulting from ankylosis of temporo-mandibular
joint (TMJ) presented to our hospital. The first case
was a 28-year-old male with a history of maxillofacial
trauma three years ago. He had presented with a mouth
opening of less than 1 cm with unilateral right-sided
TM]J ankylosis. He was planned for surgery with gap
arthroplasty. The second case was a 56-year-old lady
with severe rheumatoid arthritis posted for laparotomy
under GA. She was diagnosed to have duodenal
perforation with features of early peritonitis. Sprays of
10% lidocaine were applied onto the base of the tongue
and lateral pharyngeal walls. Topical anaesthesia of
the trachea, larynx, and hypopharynx was obtained by
intra-tracheal injection of 3 mL of 4% lidocaine using
a 25-gauge needle. A video- ureteroscope was inserted
through the nose and once the epiglottis and vocal
cords were seen, 2 ml of 4% lignocaine was sprayed
over the cords, and the 2.8 mm video ureteroscope
was advanced into the larynx. An appropriate-sized
ETT was rail-roaded over it.

DISCUSSION

This unplanned retrospective case series was carried
out in a tertiary care hospital between January 21
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and June 21. Various instruments like Ambuscope,
FOB and video laryngoscopes are utilised by the
anaesthesiologist in challenging cases of airway
management. The use of FOB with the railroad
technique has been described in difficult airway cases
of PRS.®) The most critical consideration is choosing
the precise size of the bronchoscope in small children
due to their narrow airways. As the patient has to
breathe around the flexible bronchoscope, the size of
the bronchoscope should be less than two-thirds of
the diameter of the trachea. The smallest size available
should be used in neonates, infants, and young
children to reduce obstruction of the airway lumen by
the bronchoscope during the procedure and to reduce
mucosal injury.”! Thus, flexible bronchoscopes with
an OD of 2.8 mm, 3.6 mm, and 4.8 mm are used
for neonates, infants and young children and older
children respectively. Flexible ureteroscopes are
currently available in various sizes with a distal tip
diameter ranging from 5.3 French to 8.7 French.F! We
used a 2.8 mm (8.4 French) video ureteroscope with
a working channel of 1.2 mm to pass the guidewire
into the trachea. These guidewires used through a
working channel of the ureteroscope are coated with
a hydrophilic polymer like Polytetrafluoroethylene
(PTFE) and have a distal atraumatic tip useful for
negotiating a difficult ureter.®”! In one of the cases,
ureteroscopic stone basket was used to remove an
FB after the rigid bronchoscope failed to reach the
site of the FB impaction. It is noteworthy to mention
that due to the difference in angular movements of a
ureteroscope as compared to a FOB, we had difficulty
placing it into the left main bronchus, but once it was
correctly placed, we were able toremove the FB without
difficulty. We used a 2.8 mm video ureteroscope
through the bronchial lumen of a 39 Fr Left-sided DLT
in our third case. It is empirical to note that a 2.4 mm
OD bronchoscope is required to negotiate through the
bronchial lumen of small-sized 26 Fr and 28 Fr DLT
whereas a 3.1 mm OD bronchoscope is required for
a 32Fr DLT. Video ureteroscope was also utilised in
two cases of TMJ ankylosis as FOB was not available.
The use of a fibreoptic cystoscope has been described
earlier for TMJ ankylosis surgery.®®! It is similar to a
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ureteroscope but with a shorter length and a wider
OD.

CONCLUSION

A bronchoscope is a device most commonly used for
airway endoscopy but a video ureteroscope can help
manage difficult airways when a bronchoscope is
either not available or in selected cases as highlighted
in this case series.
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Clinical Communication

Aerosol and droplet dispersion
during emergency front-of-neck
access - A bench-top manikin
simulation study

INTRODUCTION

The coronavirus disease 2019 (COVID-19), caused
by severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2), can be transmitted via aerosols or
droplets.! Emergency front of neck access (eFONA)
procedures are considered aerosol generating
procedures.™™ There are three main eFONA techniques
described in a “can’t intubate can’t oxygenate” (CICO)
scenario: Scalpel-bougie cricothyroidotomy, cannula
cricothyroidotomy and surgical tracheostomy. Melker
cricothyroidotomy commonly follows on from cannula
cricothyroidotomy after the patient is stabilised. For
SARS-CoV-2, the Australian and Indian guidelines
both recommend the scalpel-bougie technique due
to presumed increased aerosolisation during cannula
cricothyroidotomy.*¥! However, there is limited
supporting evidence.

Our study aimed to investigate the extent of aerosol
and droplet dispersion in various eFONA techniques.
Using a manikin model and Glo Germ™ (Marlatek
Inc, Brockville, Canada) as a luminescent marker, we
aimed to qualitatively characterise and compare the
aerosol and droplet dispersion patterns of cannula,
Melker and scalpel-bougie cricothyroidotomy. We
hypothesised that cannula cricothyroidotomy and its
associated oxygen insufflation device had the highest
risk of aerosol and droplet transmission.

METHODS

Ethical approval was waived by our institution’s
domain-specific review board for this observational
manikin study conducted on a day in September 2020.

We used fluorescent ultraviolet (UV) powder Glo
Germ™ (particle size 1-5 microns) in two forms,
powder and suspension, to simulate aerosol and
droplet transmission, respectively.*%! A single skilled
expert operator donned in personal protective
equipment (PPE) comprising hair protection cap, N95
mask, face shield, waterproof gown, gloves; performed
each eFONA technique on an airway trainer (Deluxe

difficult airway trainer; Laerdal Medical, Stavanger,
Norway) in a darkened operating theatre, with a UV
lamp suspended from above the setup. We used the
manikin to simulate a real-life CICO circumstance of
a patient who received neuromuscular paralysis and
simultaneous bag mask ventilation. Positive pressure
mechanical ventilation was administered via face
mask, at fresh gas flow of 10 L/min, tidal volume of
500 ml, respiratory rate 15/min and positive end-
expiratory pressure of 5 cm of water. Face mask was
removed after each procedure and fresh gas flow
stopped before removing the face mask to prevent
accidental contamination of the field. Face mask was
not used for Melker as cannula was already in situ.
Anaesthetic gas scavenging was used. The manikin’s
oesophagus was clamped to concentrate the particles
in the respiratory tract.

For each aerosol simulation, half teaspoon of Glo
Germ™ powder was deposited in the manikin’s lungs
and shaken vigorously to ensure uniform spread. For
each droplet simulation, one teaspoon of Glo Germ™
powder was mixed in 160 ml of 0.9% sodium chloride
to form a suspension. 5 ml of the suspension was first
atomised into droplets into the oropharynx and trachea
viathe MADgic Laryngo-Tracheal Mucosal Atomisation
device (Teleflex, United States of America (USA)). The
suspension was also continuously atomised down the
respiratory tract via the nostril at 25 ml/min during the
procedure to simulate ongoing secretions.

Cannula cricothyroidotomy was performed using a
14-gauge Insyte™ cannula (Becton Dickinson Ltd.,
Oxford, United Kingdom (UK)). The Rapid-O,®
insufflation device (Meditech Systems, UK) device
was connected to an oxygen supply of 15 L/min
from the anaesthesia machine auxiliary oxygen
port, and jet oxygenation performed by occluding
the side port for 4 s to deliver 1 L of oxygen into the
manikin’s lungs. Subsequent breaths were given by
occluding the side port for 2 s, and were repeated
three times. Melker cricothyroidotomy followed
on from cannula cricothyroidotomy, after wiping
the manikin and environment clean. A Melker 5.0
mm cuffed tube (Cook Medical, Indiana, USA) was
inserted via Seldinger technique, then connected
to the breathing circuit and four ventilation breaths
were administered. Scalpel-bougie cricothyroidotomy
was performed using a blade 10 scalpel and a Frova
intubating introducer (Cook Medical, Indiana, USA).
A cuffed 6.0 mm endotracheal tube (ETT) was then
railroaded over the introducer and connected to the

© 2022 Indian Journal of Anaesthesia | Published by Wolters Kluwer - Medknow 533

Page no. 63



Kwek, et al.: Aerosol and droplet dispersion in eFONA

breathing circuit, where the assistant administered
four ventilation breaths. UV fluorescent particles
captured on the manikin and surroundings were
regarded as contamination. The process was filmed
with a digital single-lens reflex camera. The manikin’s
interior and exterior and surrounding environment
were wiped clean between each attempt. UV light was
used to check for any residual fluorescent particles
before commencement of the next attempt.

RESULTS

For cannula cricothyroidotomy, there was
contamination of the manikin and drapes, but minimal
contamination of the operator’s hands. An illuminated
aerosolised jet was noted when the syringe was
disconnected to attach the Rapid-Oxygen device.
There was also droplet contamination on the operator’s
face shield and assistant’'s gown [Figure 1a-d]. For
Melker cricothyroidotomy, there was contamination
on the operator’s hands and equipment, especially the
guidewire. Droplets were seen flicked off the guidewire
and dilator unit during its removal [Figure 1 e-g]. For
scalpel-bougie cricothyroidotomy, there was extensive
contamination on the manikin and operator’s hands
[Figure 1h]. The average time taken for cannula,
Melker and scalpel-bougie cricothyroidotomy was 44.2
seconds, 84.6 seconds and 96.8 seconds, respectively.
The equipment trolley remained clean during the
cannula setup [Figure 2a]; whereas contamination

was noted on both the Melker [Figure 2 b] and scalpel-
bougie equipment and trolley [Figure 2c].

DISCUSSION

Our study demonstrated differing patterns of
aerosol and droplet dispersion with cannula, Melker
and scalpel-bougie cricothyroidotomies. Cannula
cricothyroidotomy was associated with least
contamination of the equipment, but showed distant
spread onto the operating personnel, while the scalpel-
bougie technique had the most contamination of the
equipment and manikin. For Melker cricothyroidotomy,
one would need to consider the contamination potential
of both cannula cricothyroidotomy and Melker
conversion procedures; therefore it has potential for both
distant as well as local and equipment contamination.

Our study found that there is increased risk of distant
contamination with cannula cricothyroidotomy.
This is despite the shorter time taken to perform
this procedure. Head and face protection is hence
particularly important. This emphasises the
importance of PPE, where careful donning and doffing
of PPE will prevent infection to the personnel.

Scalpel-bougie cricothyroidotomy was found to have the
most contamination around the cricothyroidotomy site
and operator’s hands. Railroading of the ETT requires
a forceful corkscrew motion, inevitably contaminating

Figure 1: Contamination during cricothyroidotomy simulations. (a) Contamination on manikin and drapes during cannula cricothyroidotomy. (b)
Trajectory of Glo Germ™ particles after syringe is disconnected and prior to attachment of Rapid-Oxygen device during aerosol simulation. (c)
Contamination on operator’s face shield during cannula cricothyroidotomy. (d) Contamination of assistant’s gown during cannula cricothyroidotomy.
(e) Contamination of operator’s hands during Melker cricothyroidotomy. (f) Contamination of guidewire after cannula was removed during aerosol
simulation. (g) Droplets flicked off the Melker guidewire during removal of the guidewire and dilator unit. (h) Contamination of operator’s hands

and manikin during scalpel-bougie cricothyroidotomy
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Figure 2: Equipment trolley post-procedure. (a) Cannula cricothyroidotomy setup. (b) Melker cricothyroidotomy setup. (c) Scalpel-bougie

setup

the operator. Significant equipment contamination
was observed with both Melker and scalpel-bougie
cricothyroidotomy. These involve bulkier equipment
and larger neck incisions, inadvertently contaminating
the equipment as they enter the patient’s lower
respiratory tract. The contamination was then
transferred onto the equipment trolley. Caution must
be exercised during removal of this equipment. To
minimise contamination, the operator may consider
wearing double gloves for the procedure, and to remove
and dispose off the contaminated gloves immediately
post procedure. A designated eFONA equipment trolley
should be used to contain contaminated equipment.
The number of personnel assisting the operator and
handling contaminated equipment should be limited.

There are some limitations to our study. Aerosol droplets
and Glo Germ™ powder do not have same properties. Also,
real-life contamination may be more extensive if there are
multiple attempts, or if the patient is not paralysed. The
manikin used in the study may not accurately simulate
real-life conditions,” and results may not be readily
generalisable to clinical situations. Furthermore, it was
difficult to capture dynamic movement, and smaller less-
visible particles. Lastly, we were unable to quantitatively
analyse dispersion extent as we did not have objective
measurement tools such as a spectrophotometer to
quantify fluorescence intensity or particle concentration.
This can be an area of further research.

CONCLUSION

The study provides qualitative illustration of aerosol
and droplet dispersion patterns of the different
eFONA techniques. Cannula cricothyroidotomy
has a potential for distant spread; whereas Melker

Indian Journal of Anaesthesia | Volume 66 | Issue 7 | July 2022

conversion and scalpel-bougie cricothyroidotomy
have more extensive local contamination. With this
knowledge, targeted precautions can be taken for each
technique in COVID-19 patients, such as prudent
use of PPE, and proper handling of contaminated
equipment.
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Letters to Editor

Bronchial blocker through
Proseal LMA - A useful approach
for paediatric lung isolation

Sir,

We present a case of an 11-year-old female, 136 cm in
height, weighing 27 kg, diagnosed with osteosarcoma
of the right femur scheduled for wide excision
of bone with rotationplasty and video-assisted
thoracoscopic (VATS) removal of solitary lung
metastasis nodule in the upper lobe. The airway
during orthopaedic surgery was maintained with
an endotracheal tube (ET) of 5.5 mm internal
diameter (ID). For metastatectomy, right lung
isolation was required. The transverse tracheal
diameter at the cricoid was 9.3 mm on computed
tomography scan. Due to the non-availability of a
5 F Arndt endobronchial blocker, Fogarty catheters
and Univent tubes, we decided to use a Coopdech
Endobronchial Blocker (CEBB) (Daiken Medical Co.
Ltd, Japan, outer diameter — 3 mm) and a paediatric
fibreoptic bronchoscope (PFOB) (OD - 3.8 mm).
Passage of CEBB with PFOB was impossible through
an ET of 5.5 mm ID. Extra-luminal placement of CEBB
would have resulted in too snug tubes in the lower
airway. Hence, we decided to pass CEBB through a
2.5 size laryngeal mask airway Proseal™ (PLMA).
We prepared an assembly in which a well-lubricated
CEBB was passed through a PLMA under aseptic
precautions. Using laryngoscopy, ET was removed,
CEBB was passed into the trachea, and PLMA was
railroaded into the supra-glottic space [Figure 1].
The cuff of the PLMA was inflated with 14 cc of air
and its position was confirmed passing a PFOB that
showed an unobstructed view of the vocal cords.
Using PFOB, CEBB was positioned into the right
main bronchus. The bronchial cuff was inflated with
4 cc of air. PLMA and CEBB were firmly fixed to each
other using adhesive tape. The position of CEBB was
reconfirmed after left lateral position of patient.
Lungs were ventilated using pressure-controlled
ventilation with 100% oxygen and sevoflurane,
inspiratory pressure of 20 cm of water and positive
end-expiratory pressure of 4 cm of water. There
was no leak around PLMA, the right lung was well
collapsed and oxygen saturation was maintained at
100%. After metastatectomy, CEBB was removed.
PLMA was removed after the patient gained

Figure 1: (a) Assembly of a Coopdech endobronchial blocker passed
through a Proseal LMA, (b) Insertion of Coopdech endobronchial
blocker using laryngoscopy, (c) Railroading the Proseal LMA over
Coopdech endobronchial blocker, (d) Bronchoscopic view of Coopdech
endobronchial blocker in the right main bronchus

consciousness. Rest of the postoperative course was
uneventful.

The challenges for paediatric lung isolation include
the small dimensions of the lower airway and the
non-availability of appropriate lung isolation devices.
In our case, a narrow tracheal diameter precluded the
use of a 26 F double-lumen tube (OD-8.7-9.3 mm).[Y The
attempt of endobronchial intubation with a small-sized
ET would have faced the problem of insufficient
length. We could have passed CEBB extraluminally
besides an ET of 4.5 mm ID, but PFOB of 3.8 mm OD
would have passed too tight through the ET.

Bronchial blocker (BBs) have been used successfully
through PLMA, mainly for adult lung isolations.”? Li
et al.®! used an Arndt blocker through PLMA in the
case of paediatric scoliosis. Second generation LMAs
are better suited as they provide higher airway sealing
pressure. The advantages of this method are minimal
instrumentation and trauma to the larynx and lower
airways. Also, the manoeuverability of BB into the
desired bronchus was easy due to no crowding of
tubes in the lower trachea. Potential risks with this
approach were dislodgement of PLMA, rise in airway
pressure above sealing pressure of LMA and inability
to provide continuous positive airway pressure, in
case of intraoperative hypoxaemia. PLMA has been
used successfully in the lateral position with minimal
dislodgement rates.*s! However, the oropharyngeal
sealing pressure of PLMA can decrease in the lateral
position in children.® In an event of dislodgement,
rescue measures should include deepening the
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plane of anaesthesia, repositioning of LMA, and if
not successful, LMA may be removed and ET can be
passed with BB in situ.

Thus, a Coopdech endobronchial blocker through
a PLMA can be a rescue measure for lung isolation
where conventional lung isolation devices are not
available especially in small for age children.
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Octreotide to treat severe
hypoglycaemia in Guillain-Barre
syndrome

Sir,

The recovery course of patients with Guillain-Barre
syndrome (GBS) can be complicated by non-neurological
systemic  perturbations. Autonomic dysfunction
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associated with GBS affects up to two-thirds of patients
and can lead to a reduction in the counterregulatory
catecholamine response. This increases the risk of
severe hypoglycaemia, especially in diabetics.[! Sudden,
severe hypoglycaemia can damage both white and gray
matter of the cerebrum resulting in encephalopathy.
Attention to glycaemic control is an extremely crucial
component in the management of these patients. Due
to associated autonomic instability, the warning signs of
fatal hypoglycaemia may go unnoticed, like the index
case discussed herein. The patient was not a diabetic,
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with no previous hypoglycaemic events. He had
issues with gastric motility and positional circulatory
changes suggestive of autonomic dysfunction. However,
subsequent unexplained neurological deterioration
with hypotension coerced us to probe into correctable
life-threatening causes. Significant hypoglycaemia
due to sepsis along with autonomic dysfunction were
the possible causes. The patient was soon initiated on
6-hourly intravenous (IV) hydrocortisone 50 mg. Enteral
tube feed was continued. His serum levels of insulin,
C-peptide, cortisol, liver enzymes, procalcitonin, total
leucocyte counts, and thyroxine levels were within
normal limits. The hypotension responded to antibiotics
and required a small dose of vasopressor infusion. In
view of persistent hypoglycaemia with a blood glucose
level of 50 mg/dl despite a dextrose rush, continuous IV
10% dextrose supplementation was initiated at 50 ml/
hour and had to be continued for more than 48 hours.
Intermittent normalisation of blood glucose levels
could not be sustained in the absence of continued
dextrose infusion. Other standard therapies to counter
hypoglycaemia are steroids and IV glucagon (1 mg),
which are proven effective in tiding over persistent
hypoglycaemic crises. Non-availability of the same
forced us to attempt administration of an alternate agent.
Injection octreotide, a potent, long-acting synthetic
somatostatin analog came to our rescue, which was
administered as a subcutaneous (SC) injection of
100 ug once daily for three days. It is United States
Food and Drug Administration approved for IV and
SC injection for the treatment of vasoactive intestinal
secreting tumors, metastatic carcinoid symptoms,™
upper gastrointestinal bleeding and acromegaly.””! Its
off-label use has been described in drug-induced,®
namely, fluoroquinolone, oral hypoglycaemic agent and
insulin overdose-related hypoglycaemia. It suppresses
the secretion of glucagon, insulin, growth hormone,
gastrin and cholecystokinin. Earlier reports establish
its role in refractory hypoglycaemia management when
administered through the subcutaneous route at a dose
of 50-100 pg at 6-12 hourly intervals. Single, double, or a
maximum of three doses at 6 hourly intervals have been
reported to be adequate to achieve euglycaemia across
different case reports. Octreotide acts by inhibiting
pancreatic insulin secretion thus preventing persistent
hypoglycaemia. This three-day treatment allowed us to
taper and totally wean off the patient from extraneous
glucose administration and achieve a stable glucose level.
This case report highlights the less commonly exploited
therapeutic role of octreotide in the management of
hypoglycaemia refractory to standard therapy.
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Parkinson’s induced severe
restrictive respiratory
dysfunction for deep brain
stimulation - Anaesthesiologists’
perspective

Sir,

Deep brain stimulation (DBS) is an essential procedure for
patients with Parkinson’s disease (PD) to ameliorate the
motor symptoms refractory to medical therapy. Pulmonary
dysfunction is frequent in patients with PD that gains the
anaesthesiologist’s attention during the pre-operative
visit. Restrictive respiratory dysfunction in PD has a
prevalence ranging from 28% to 94%.? We present the
successful anaesthetic management of a patient with PD
with a severe restrictive lung pattern who underwent the
DBS procedure. The PD-induced restrictive lung should
not be considered a contraindication for delaying the
beneficence of the surgical procedure.

A 50-year-old male diagnosed with PD was posted
for the DBS procedure under awake craniotomy. The
patient had no smoking history or any history of chronic
pulmonary disease. On clinical examination, extensive
rigidity was noted all over the body including the chest
wall (Tense pectoralis and abdominal muscles) with
decreased chest wall movement on deep inspiration.
The preoperative pulmonary function test (PFT)
showed forced expiratory volume (FEV ) and forced
vital capacity (FVC) of 2.1 L and 2.3 L, respectively,
with a normal ratio (93.8%) that was characteristic
of a restrictive lung pattern [Figure 1a]. Preoperative
chest X-ray (CXR) and computed tomographic scan
of the chest were unremarkable [Figure 1b]. On
the contrary, the arterial blood gas (ABG) analysis
revealed hypoxaemia with a partial pressure of
oxygen (PaO,) of 55 mmHg and partial pressure of
carbon dioxide (PaCO,) of 35 mmHg. As the patient
had normal lung parenchyma without musculoskeletal
abnormalities in the imaging, a diagnosis of PD-induced
early restrictive respiratory dysfunction was made
considering the normal PaCO, level. Intravenous
dexmedetomidine infusion was administered at
0.5 ug/kg/hour and a scalp block was performed with
15 ml of 0.5% bupivacaine in the operating room.
Oxygenation was provided by trans-nasal humidified
rapid insufflation ventilatory exchange (THRIVE)
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Figure 1: (a) Restrictive lung pattern in the preoperative pulmonary
function test. (b) Preoperative computed tomographic scan depicting
a normal lung parenchyma. (c) THRIVE oxygenation during awake
craniotomy

through a custom-built nasal cannula at a flow rate of
30 L/min [Figure 1c]. Following the macro-stimulation
testing and microelectrode recording, DBS electrodes
were placed successfully. The patient was planned
for DBS battery placement in the same setting under
general anaesthesia. Following an uneventful course,
the trachea was successfully extubated, and the patient
was shifted to the recovery unit.

Restrictive respiratory dysfunction in PD has not
been clearly defined. The possible aetiology includes
asynchrony in respiratory muscle contraction,
increased chest wall rigidity, and pleuropulmonary
fibrosis induced by ergot-based dopamine agonists.!*?
The anaesthesiologist must rule out parenchymal and
other musculoskeletal pathology with appropriate
imaging to arrive at this diagnosis. PD-induced
restrictive lung patterns usually present with
hypoxaemia and hypercarbia due to hypoventilation.
Our patient had hypoxaemia with a normal
carbon-dioxide level that can be associated with the
early stages of restrictive respiratory dysfunction.
PD-induced restrictive respiratory dysfunction can
be reversible as it correlates to the improvement in
the motor symptoms over some time following the
DBS procedure. It is a common tendency to delay
the surgical process until the underlying respiratory
condition improves considering the higher risk
of perioperative complications. It is very much
imperative for the anaesthesiologist not to deny the
presurgical anaesthetic fitness solely based on the
PFT report in PD-induced restrictive lung conditions.
THRIVE oxygenation can improve patient safety
during the conduct of awake craniotomies.*! In the
intraoperative period, THRIVE can provide better
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oxygenation in patients with PD-induced severe
respiratory dysfunction undergoing awake surgery.

To conclude, PD-induced restrictive respiratory
dysfunction is a reversible condition following the
DBS procedure and it should not be the determining
factor in delaying the surgical process from the
anaesthesiologist’s perspective.
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Tweaking conventions: Use

of high-flow nasal oxygen for
intra-operative oxygenation in a
parturient with severe COVID-19
acute respiratory distress
syndrome

Sir,

The coronavirus disease 2019 (COVID-19) pandemic
has prompted a myriad of amendments to minimise

Indian Journal of Anaesthesia | Volume 66 | Issue 7 | July 2022

Submitted: 25-Jan-2022
Revised: 04-Jul-2022
Accepted: 09-Jul-2022
Published: ***

REFERENCES

1.  Izquierdo-Alonso JL, Jiménez-Jiménez FJ, Cabrera-Valdivia F,
Mansilla-Lesmes M. Airway dysfunction in patients with
Parkinson’s disease. Lung 1994;172:47-55.

2. Sabaté M, Gonzilez I, Ruperez F, Rodriguez M. Obstructive
and restrictive pulmonary dysfunctions in Parkinson’s disease.
J Neurol Sci 1996;138:114-9.

3. Pal PK, Sathyaprabha TN, Tuhina P, Thennarasu K. Pattern of
subclinical pulmonary dysfunctions in Parkinson’s disease
and the effect of levodopa. Mov Disord 2007;22:420-4.

4.  Vaithialingam B, Sriganesh K. Clinical utility of trans-nasal
humidified rapid insufflation ventilatory exchange (THRIVE)
during awake craniotomy. Indian J Anaesth 2021;65:262-3.

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:
10.4108/ija.ija_93_22

How to cite this article: Vaithialingam B, Venkataramaiah S.
Parkinson’s induced severe restrictive respiratory dysfunction for
deep brain stimulation — Anaesthesiologists’ perspective. Indian J
Anaesth 2022;66:540-1.

© 2022 Indian Journal of Anaesthesia | Published by Wolters Kluwer - Medknow

the spread of infection. In obstetric anaesthesia,
recommendations advocate regional anaesthesia (RA)
over general anaesthesia (GA)."! In patients
having mild-moderate acute respiratory distress
syndrome (ARDS), RA is preferred.”? Severe ARDS
frequently necessitates GA to maintain oxygenation in
the operating room (OR).®! This article deliberates on
the benefits and risks of GA versus RA for severe ARDS,
and outlines a possible technique for intraoperative
oxygenation.

We encountered a second gravida, at 38 weeks of
gestation with COVID-19. Her chest radiogram showed
bilateral, basal, peripheral infiltrates, consistent
with COVID-19 ARDS [Figure 1]. In the intensive
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care unit (ICU), on high-flow nasal oxygen (HFNO)
(Airvo™2, Fisher and Paykel Healthcare, Auckland,
New Zealand) with a fraction of inspired oxygen (FiO,)
of 0.9 and flow of 60 L/min, her respiratory rate (RR)
was 40-45/min, saturation 90-92% and partial
pressure of oxygen (PaO,):FiO, <100 [Table 1].
A non-stress test performed on arrival to the ICU
recorded a non-reassuring foetal heart rate, prompting

DAY 6

.

a

Figure 1: Serial chest radiograms in AP view of the patient during her

stay in the ICU, showing progressive resolution of the lung infiltrates.

(a) On the day of surgery, day 1. (b-e) On days 2 to 5 of ICU stay while

the patient was on invasive mechanical ventilation. (f) Day 6 of ICU
stay post-extubation

an emergency lower segment caesarean section. In
lieu of the chance of her respiratory embarrassment
improving with relief from the gravid uterus, to
avoid invasive ventilation and accompanying
haemodynamic instability, since rescue prone
positioning was not an option intraoperatively, and to
forego the adverse effects of GA on the compromised
lungs and foetus, RA was chosen, with GA for backup.
In the OR, HFNO with FiO, 1.0 at 60 L/min was
administered. Non-invasive ventilation was avoided
due to the elevated risk of aspiration in pregnancy.
A subarachnoid block was administered in the left
lateral position using 2 ml of 0.5% heavy bupivacaine.
Her RR reduced to 40/min with no fall in oxygen
saturation (SpO,). A healthy neonate was delivered
without significant blood loss. Vitals remained stable,
with no deterioration in respiratory status. Despite
termination, her respiratory distress persisted,
necessitating intubation in the ICU after 18 hours.
Two sessions of prone ventilation lasting 16 hours
were given. Enoxaparin 0.6 ml subcutaneous twice
daily was started 12 hours postoperatively. She was
extubated on the fifth postoperative day and mother
and baby were discharged after 1 week.

For the parturient with severe ARDS, intubation
presents certain hazards. Due to a severely shortened
apnoea time, hypoxia is frequent during intubation,

Mother Neonate
Events DAY 1 DAY 2 DAY 3 DAY 4 DAY 5 DAY 6 DAY 7 VBG at birth
Pre Post intubation (Prone) (Prone) (Supine) (Supine) Post-extubation
intubation (Supine)
Mode HFNO NIV PCV PCV PCV  APV-CMV PS HFNO HFNO VM Room air
PEEP (cm of 6 15 14 11 10 6
H,0)
F/RR (/minute) 35 32 36 36 35 33 25 26
Mve (L/minute) 12.2 15.5 14.7 12.7 13.3
FiO, 1 0.90 1 0.95 0.65 0.4 0.4 0.4 0.4 0.3
Compliance 17 17.3 21.8 20 41.4
(ml/cm of H,0)
SpO, (%) 90 91 84 94 96 95 96 97 95 98
PaO, (mmHg) 614 74.5 64.5 956  105.9 81.5 127.8 115 146.2 743 57.3
PaO,/FiO, 61 83 64.5 100 162 203 320 288 365 247
(mm of Hg)
pH 7.34 7.28 7.12 7.15 7.30 7.40 7.35 7.41 740 7.42 7.38
PaCO, (mmHg) 32 45.3 70.2 56.2 40.6 34.4 47.9 41.5 413 372 39.3
HCO,(mmol/lL) 19.6 21.0 22.3 19.2 19.8 21.6 26.4 25.8 250 2338 23.2
Base deficit -6.1 -5.4 -7.0 -10.1 -6.1 2.2 0.9 1.2 0.4 -0.6 1.1
Lactate 2.04 2.02 1.50 1.9 1.8 1.89 1.96 1.41 1.71  1.95 1.48
(mmol/L)

PEEP: positive end expiratory pressure; F/RR: frequency/respiratory rate; Mve: minute ventilation; FiO,: fractional oxygen concentration; SpO,: peripheral oxygen
saturation; PaO,: partial pressure of oxygen; PaO,/FiO,: ratio of partial pressure of oxygen to fractional concentration of oxygen; HFNO: high-flow nasal oxygen;
NIV: non-invasive ventilation; PCV: pressure control ventilation; APV CMV: adaptive pressure ventilation; PS: pressure support ventilation; VBG: venous blood gas;

PaCO,: partial pressure of carbon dioxide; HCO,: bicarbonate
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especially since the obstetric airway is notoriously
difficult.! Therefore, airway adjuncts like bougie,
stylet and videolaryngoscope should be at hand.
Furthermore, GA can exacerbate atelectasis and
ventilation-perfusion mismatch in a diseased lung.
Also, haemodynamic perturbations frequently follow,
which may affect the foetus. Though few reports of
HFNO use during RA in severe ARDS exist, it is
infrequently used in the OR, although it may be a
valuable alternative to intubation.

In severe ARDS, the patient compensates with
rapid breaths of low tidal volumes. While the body
regulates its ventilation to sustain oxygenation, it is
often challenging to match with positive pressure
ventilation without risking lung injury. Hence, when
rescue postural manoeuvres such as prone positioning
are not feasible, it may be best not to interfere with
the patient’s respiratory mechanics till conditions are
appropriate. In our experience, most patients with
severe COVID-19 ARDS require prone positioning to
maintain oxygenation after initiation of mechanical
ventilation.

The decision for RA mustbe individualised considering
the use of anticoagulants, full-stomach status,
haemodynamics and severity of respiratory distress.
Though low-molecular-weight heparins are preferred
for their predictability, unfractionated heparin is
preferable when surgery or delivery is anticipated,
due to its short duration of action and reversibility.®
In our patient, due to an early decision to operate,
no anticoagulant was administered, facilitating the
decision for RA. Nonetheless, preparations for GA
must always be ready in case of failure of RA or
complications like high-spinal, local anaesthetic
toxicity, anaphylaxis, etc.

To conclude, we report the successful use of HFNO in
the OR with preserved spontaneous respiration in a
parturient with severe ARDS, to circumvent the risks
associated with GA and mechanical ventilation. The
pros, cons and postoperative consequences should be
considered before choosing the anaesthetic technique.
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Spontaneous cervical spinal
epidural haematoma in a
recent drug-eluting coronary
stent recipient - A therapeutic
challenge

Sir,

Spontaneous spinal epidural haematoma (SSEH)
is a rare, acute complication following myocardial
infarction (MI) therapy.’ We describe the perioperative
challenges in a case of SSEH following primary
percutaneous transluminal angioplasty (PTA) and
coronary stent placement.

A 56-year-old male diabetic was diagnosed with
acute MI. His 2D echocardiography showed apical
hypokinesia with a left ventricular ejection fraction
of 50%. He underwent primary PTA with drug-eluting
stents placed in the left anterior descending and right
circumflex arteries. He received antiplatelets (aspirin
300 mg and ticagrelor 180 mg) and anticoagulants
(heparin 8000 IU) during coronary intervention. He
developed quadriplegia with 0/5 power in all four
limbs 12 hours after the PTA. The patient was referred
to our centre for further management. Magnetic
resonance imaging (MRI) of the spine showed acute
epidural haematoma at the cervical level (C3 to
C6) with spinal cord compression [Figure 1a]. His
preoperative investigations, including coagulation
profile, were within normal limits. Within 24 hours
of hospital admission, he underwent emergency C4-6
decompressive laminectomy in the prone position.

(a) Preoperative MRI spine showing extradural
haematoma (arrows) in the spinal canal, (b) Postoperative MRI spine
showing small residual haematoma (arrows)

Figure 1:

544

Continuous cardiac output (CO) and stroke volume
variation (SVV) monitoring was started via a left radial
arterial line connected to the FloTrac/EV1000 system.
Following an opioid-based induction with intravenous
fentanyl 3ug/kgandtitrated dosesofthiopentone2 mg/kg,
he was paralysed with rocuronium 1 mg/kg and using a
C-MAC video laryngoscope, he was intubated with an
8.5 mm ID reinforced endotracheal tube. Anaesthesia
was maintained with air, oxygen, and sevoflurane
with intermittent doses of fentanyl and rocuronium.
A right internal jugular venous line was placed to
monitor the systemic vascular resistance (SVR). His
post-intubation baseline values were — heart rate — 72
beats/min, mean arterial pressure (MAP) — 80 mmHg,
cardiac output (CO) - 6.6 L/min, stroke volume
variation (SVV) - 7% and SVR - 598 dynes/sec/cm®.
During haematoma evacuation, the patient lost around
500-750 ml blood leading to severe hypotension with
MAP - 40 mmHg, CO - 3.5 L/min, SVV of 30% and
SVR - 796 dynes/sec/cm™. He received fluids (2000 ml),
blood products [packed red blood cells (2 units),
fresh frozen plasma (1 unit) and platelets (6 units)]
and noradrenaline 0.1-0.2 pg/kg/min to attain a target
CO >4 L/min and SVV <13%. The total blood loss was
around 1500 ml. Postoperatively, he was sedated and
ventilated. Postoperative echocardiography revealed
no new regional wall motion abnormality. He was
gradually weaned, and the trachea was extubated after
one week. His postoperative cervical spine MRI showed
adequate spinal canal decompression with a small
residual haematoma [Figure 1b]. Aspirin was restarted
on the fifth postoperative day (POD) and clopidogrel
on the seventh POD. The patient was discharged after
two weeks with improvement in upper limb power to
3/5; however, the lower limb power remained 0/5.

SSEH is a well-described, life-threatening complication
following acute MI treatment.”! A majority of these
cases are managed conservatively.!! In patients with
significant neurological deficits, as in this patient, early
surgery minimises permanent neurological damage.®!
Anaesthetic induction in a patient with a recent MI and
impending respiratory failure can be catastrophic if done
without appropriate haemodynamic monitoring. Five
lead electrocardiogram and CO were used to monitor
the cardiac function in this patient.! Intraoperative
bleeding due to the residual antiplatelet effect of the
dual antiplatelets given for coronary stenting resulted
in circulatory collapse. Further, sympathetic tone loss
due to high cervical spinal cord compression worsened
haemodynamic instability.® On the other hand, the
residual antiplatelet effect prevented stent thrombosis
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and avoided coronary ischaemia intraoperatively.
Lesion at the cervical level and prone position surgery
with flexed neck ruled out the use of transoesophageal
echocardiography for intraoperative haemodynamic
monitoring in this case. With goal-directed fluid
management targeting CO >4 L/min and SVV <13%,
haemodynamics were maintained throughout the
perioperative period.”™ Prophylactic platelet transfusion
can lead to stent thrombosis.”? But in this case,
haemostasis could be achieved only after intraoperative
platelet transfusion. In this patient, MRI was repeated
to rule out blood recollection before restarting
antiplatelets. Immediate early surgery aided by advanced
haemodynamic monitoring, judicious use of platelets to
control bleeding during surgery, and prompt restarting
of antiplatelets after surgery can facilitate favourable
clinical outcomes in SSEH patients following PTA.
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Comment on Published Article

Comment on: A bench test of
a modified gastro LMA for the
insertion of the duodenoscope

Sir,

We read with great interest the article by Zilberman
et al.V regarding modification of the LMA® Gastro™
airway(LGA). We commend them for their thoughtful
improvisation, but the clinical scenario is very
different, and its practical utility is doubtful.

The authors have cut the device close to the ‘knee’
well above the mask. This arrangement will defeat
the very purpose of LGA and will only help guide the
endoscope till the pharynx. The inflated mask can still
compress the endoscope and hinder any advancement
or rotational movements during ERCP. Rough edges
created are likely to graze on the pharyngeal mucosa
and cause injury.

The authors mention that gastro channel is 14 mm wide.
However, it has a uniform 16 mm lumen without any
‘knee’ and is suitable for all endoscopes up to 14 mm
The diameter of most gastro-duodenoscopes is 13.1-
13.7 mm and only 2 mm play is required for the passage
of endoscopes in thelumen. In our clinical experience,
a well-lubricated shaft helps navigate even bigger
endoscopes and any resistance is generally felt only at
its distal end.®' Use of silicon spray provided us a better
lubrication then use of a jelly. A large series in the past
has reported 99% success for gastroduodenoscopies
with high endoscopist satisfaction using LGA."!

We think that further design modifications like wider
gastro-channel, reinforcement of the distal end of the
LGA to reduce compression by inflated cuff, making
the distal tip more oblong would go a longway in
overcoming the present limitations and increasing its
acceptance.
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Response to Comments

Reply to comments on ‘A
bench test of a modified gastro
LMA for the insertion of the
duodenoscope’

Sir,

Thank you for the comments on our publication.!
We remind that our case presentation refers to the
duodenoscope, not the gastroscope (this device passes
without problems).We mistakenly wrote 14mm as
the internal diameter instead of the MAXIMUM
ENDOSCOPE SIZE’ 123

The gastro channel has a slight curvature that we
defined as ‘knee’. Even with the clearance correctly
reminded in the comments on our published article,!"
and thorough lubrication, we encountered difficulty at
the ‘knee’. The described cut facilitates passing of the
duodenoscope without deflection from the midline.
Many gastroenterology devices can be inserted into
the oesophagus without any dedicated channel. The
larger their outer diameter, the easier to advance
them into the oesophagus. The laryngeal mask airway
(LMA) component facilitates airway management and,
to the best of our knowledge, does not interfere with
any specific procedure or exert excessive backward
pressure. The use of a dedicated medical grade
silicone spray like the Teleflex!*! one is unnecessary.
Our cut poses no danger to the mucosa. The gastro
LMA is made of soft material and is inserted gently
and after careful lubrication. We used the same device
for a Watchman procedure and no complaints were
reported. We agree that a factory-produced device
must be the solution.
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Erratum to article “Comparison of thoracolumbar interfascial plane
block with local anaesthetic infiltration in lumbar spine surgeries - A
prospective double-blinded randomised controlled trial”

Sir,

In the previously published June issue of Indian Journal of Anaesthesia, we published an original article, Pavithran
P, Sudarshan PK, Eliyas S, Sekhar B, Kaniachallil K. Comparison of thoracolumbar interfascial plane block with
local anaesthetic infiltration in lumbar spine surgeries — A prospective double-blinded randomised controlled
trial. Indian ] Anaesth 2022;66:436-41.

Unfortunately, one author’s (Dr. Renuka Sudhakaran) name was omitted from the final article due to a mistake.
The citation of the article should be read as follows:!!

Pavithran P, Sudhakaran R, Sudarshan PK, Eliyas S, Sekhar B, Kaniachallil K. Comparison of thoracolumbar
interfascial plane block with local anaesthetic infiltration in lumbar spine surgeries — A prospective double-blinded
randomised controlled trial. Indian ] Anaesth 2022;66:436-41.
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