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WELCOME
MESSAGE

The Korean Society of Pediatric Anesthesiologists
(KSPA)

Dear Colleagues and Friends,

On behalf of the Organizing Committee, | am honored to host the 19th conference of
the Asian Society of Paediatric Anaesthesiologists (ASPA 2023) in conjunction with the
31st Korean Society of Pediatric Anesthesiologists annual meeting in Seoul, South Ko-
rea onJune 16-18, 2023.

Children are our future. Taking care of children's health is keeping "the value of the fu-
ture." Pediatric anesthesiologists have a mission to ensure the safety and health of pe-
diatric patients during the perioperative period. ASPA 2023 and its scientific program
have been prepared with this in mind.

We have an exciting program at ASPA 2023 that will allow all of you to reflect upon
and celebrate our past accomplishments, renew friendships and extend our networks,
and jointly explore current and future research directions. We hope you will have a
productive and fun?filled time at this special conference. The backdrop of the beautiful
and historic city of Seoul will add to the pleasure of the meeting and provide lasting
memories beyond medicine. You can expect a fascinating, fruitful, and enjoyable time
in Seoul.

Looking forward to welcoming you to Seoul, South Korea for ASPA 2023!

President of Korean Society of Pediatric Anesthesiologists

Jin-Tae Kim

oo




WELCOME
MESSAGE

The Asian Society of Paediatric Anaesthesiologists
(ASPA)

Dear friends and colleagues

We have now entered a new year, a fresh beginning. With the pandemic mostly under
control, | am thankful that we can meet face to face, in Seoul for the 19th ASPA meet-

ing.

People say that “Children’s health is our nation’s wealth” and health in the early years is
important to allow children to thrive and grow into healthy adults.

ASPA is dedicated to fostering safe and high standards of Paediatric Anaesthesia for
children in Asia. We hope to achieve this through sharing and supporting each other
through research, with development of newer drugs and improved technology en-
hancing our knowledge of how to monitor our patients in greater detail and depth.

The theme of ASPA 2023 is “Equity and Quality in Paediatric Anaesthesia”. We recog-
nize that children are not small adults and Paediatric Anaesthesiologists need to be
sharper and have heightened senses when caring for a young child.

| trust that we will be learning plenty from the wonderful programme drawn up by
Professor Jin Tae Kim and his team in the organizing committee for ASPA 2023.

| would like to thank everyone for their contributions in making ASPA 2023 a success.

President of Asian Society of Paediatric Anaesthesiologists

Josephine Tan

aspa2023.org
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DAY 1 16June 2023 (Fri ASPA 12023

SC Convention Anais Hall (12F)

12:00-12:50  Registration

12:50-13:00  Opening Remarks

Josephine Tan (Singapore)
13:00-14:40 Session 1. Safe Anesthesia for Children with Co-Morbidity
Jin-Tae Kim (Korea)

13:00-13:20  URI'and Anesthesia: Toward Zero Complication Byung Gun Lim (Korea)
13:20-13:40  Anaesthesia for Patient with Mucopolysaccharidosis Vivian Yuen (Hong Kong)

Airway and Ventilation Management in Neurosurgical Cases

13:40-14:00 (Virtual)

Rudin Domi (Albania)

Risk Assessment of Morbidity and Mortality in Children with CHD
Undergoing Noncardiac Surgery

14:20-1440 Q&A

14:00-14:20 Viviane Nasr (USA)

14:40-15:220 Coffee Break

Session 2. Choices Are Yours: Debating and Challenging Issuesin ~ Evangeline Lim (Singapore)

15:20-16:40 Airway Management

Hyo-Seok Na (Korea)

Supraglottic Airway Devices in a Variety of Situations: Not-Supine

15:20-15:40 Position, Tonsillectomy, Laparoscopic Surgery

Abhyuday Kumar (India)

15:40-16:00  LMA Removal and Endotracheal Tube Extubation: Deep or Awake?  Ayuko Igarashi (Japan)
16:00-16:220  Beyond the Mainstem: Lung Isolation Technique in Small Children  Rebecca Margolis (USA)
1620-1640 Q&A

aspa2023.org 7



DAY 1 16June 2023 (Fri)

SC Convention Anais Hall (12F)

Session 3. Beyond Drugs and Blocks: Latest Knowledge of Sang Hun Kim (Korea)

16:40-18:00 Pediatric Pain Management Seokyoung Song (Korea)

Psychosocial and Behavioral Factors in the Transition from Acute to

16:40-17:00 Chronic Postsurgical Pain (Virtual) Jennifer Rabbitts (USA)
A Non-Pharmacological Approach to Postoperative Pain
AL Management in Children with Multiple Traumatic Injuries: A .
17:00-17.20 Presentation by KKH CHAMPs (Child Life, Art, and Music Therapy Tanuja Nair (Singapore)
Programs)
17:20-17-40 Role of Analgesic Adjuvants in Severe Burn Injury in Children: Teddy Fabila (Philippines)

Timing and Precision

17:40-18:00 Q&A

18:00 Closing Remarks Jin-Tae Kim, President of KSPA

18:30 Welcome Faculty Dinner

8 aspa2023.org
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URI and Anesthesia: Toward Zero Complication

Byung Gun Lim

Korea University Guro Hospital, Korea

Learning Objectives

1. Review preoperative considerations for the decision to proceed with anesthesia and surgery for pediatric pa-
tients with upper respiratory tract infection (URI)

2. Review independent risk factors for perioperative respiratory adverse events in pediatric patients with URI

3. Review the current evidence for perioperative management including preoperative optimization and anes-
thetic management of pediatric patients with URI and share your own practical experience for better out-
comes

4. Discuss additional concerns and overall considerations for pediatric patients with URI during epidemics such
as the COVID-19 pandemic

Introduction

The available evidence suggests that although children experience less severe symptoms of Coronavirus
Disease 2019 (COVID-19) than adults and some children are asymptomatic, the most common clinical features of
COVID-19in children are fever and upper respiratory tract symptoms such as cough, sore throat, and rhinorrhea [1].
These coronaviruses as well as other viruses that invade respiratory tracts develop various symptoms depending
on the anatomical location of the infected mucosa. In general, viral infection of the mucus membranes causes air-
way inflammation, resulting in increased secretions, airway susceptibility, and bronchial hyperreactivity. The air-
way inflammation is the main pathophysiology of increased risk of perioperative respiratory adverse events
(PRAEs) including predominantly laryngospasm and bronchospasm [2]. Therefore, a pediatric patient with a cur-
rent or recent upper respiratory tract infection (URI) has an irritable airway and can be at increased risk for PRAEs in-
cluding bronchospasm, laryngospasm, postintubation croup, breath holding (apnea), desaturation (hypoxemia),

atelectasis, and pneumonia.

1. Preoperative considerations for the decision whether to proceed with surgery and
anesthesia in pediatric patients with URI

The question of whether to cancel a surgery in children with URI and, if so for how long, is difficult to answer and
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is influenced by many factors including patient, surgical, and anesthetic factors [3]. There is now an increasing ex-
pert consensus that it is not necessary to postpone a surgery for 6 weeks after any URI in children—although bron-
chial hyperreactivity may last for up to 6 weeks after URI in pediatric patients—, and thus recent recommendations
emphasize an about 2-week-long time lag between the resolutions of URI symptoms and anesthesia [3]. It means
that URI'is commonly associated with an increased risk for PRAEs mostly when symptoms are present or have oc-
curred within 2 weeks before surgery [4,5]. Especially, if the child is febrile or has rhonchi, productive cough and
mucopurulent airway secretions, an elective surgery should be canceled. In other words, for children with severe
URI symptom:s (fever, green runny nose, moist cough, wheezing, or lethargy), it is recommended to postpone the
surgery for at least 2 weeks if possible [3]. Therefore, a thorough history taking (symptoms and past/familial medi-
cal history) and physical examination, and preoperative risk assessment using a proper tool (e.g., a ‘COLDS' score
[2,6]) are needed and thereafter a proper perioperative management should be provided to reduce a risk for PRAEs

in the patients when the surgery proceeds.

2. Independent risk factors for PRAEs in pediatric patients with URI

Independent risk factors for PRAEs in pediatric patients with URI include use of endotracheal tube (vs. use of lar-
yngeal mask airway [LMA] or face mask), history of parental/passive smoking [4,5,7-10], history of prematurity or re-

active airway disease, airway surgery, presence of copious secretions, and nasal congestion [4,5,7].

Risk factors for PRAEs in pediatric patients with URI can be divided into patient, surgical, and anesthetic factors
as follows [2,3,11]: (1) Patient factors: presence of copious secretions, sputum, and nasal congestion; paren-
tal/passive smoking; history of reactive airway disease (pulmonary comorbidity); younger age (less than 1 year);
prematurity (less than 37 weeks of gestation); parental belief, ‘the child has a cold'. (2) Surgical factors: major sur-
gery or surgery requiring tracheal intubation including surgery involving the airway, ear-nose-throat surgery, eye
surgery, upper abdominal and thoracic surgery, and cardiac surgery. (3) Anesthetic factors: invasive airway in-
sertion (endotracheal intubation), anesthetic agents (desflurane), inexperience of the anesthesiologist in perform-

ing pediatric anesthesia.

These risk factors should be investigated during the preoperative assessment in all pediatric patients with URI to
establish an optimized anesthetic management. The decision to proceed or cancel the surgery in pediatric pa-
tients with URI depends on the risk factors including the severity of URI symptoms, the presence of other coexist-
ing illnesses, and the type and urgency of the surgery, and a final decision should be made by an individual

risk-benefit ratio.

3. The current evidence for perioperative management of pediatric patients with URI

Current evidence for anesthetic management to decrease the incidence of PRAE in pediatric patients with URI
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can be summarized as follows [3]: Premedication with an aerosol of salbutamol has been shown to be effective in
both the prevention and treatment of perioperative bronchospasm. Current evidence does not support the pre-
ventive effect of intravenous lidocaine bolus (1 mg/kg) on the incidence of PRAE. Anesthesia induction through in-
travenous propofol has been suggested to result in a lower incidence of PRAE in children with URI when compared
to inhalational induction. Endotracheal intubation has been shown to be associated with a higher incidence of
PRAE when compared with ventilation via a LMA or face mask. Use of desflurane should be avoided. The experi-
ence of the anesthesiologist is crucial to prevent and treat perioperative complications. As for a treatment tool at
the occurrence of PRAEs, oxygen is used to treat hypoxemia, inhaled salbutamol or albuterol and inhaled anes-

thetics can treat bronchospasm, and neuromuscular blocking agents are available to treat laryngospasm.

In summary, anesthetic management to reduce the incidence of PRAE in pediatric patients with URI include pre-
operative inhalational therapy with salbutamol, avoidance of endotracheal intubation whenever possible, use of a
LMA or face mask, intravenous induction with propofol, and avoidance of desflurane, and prevention, early recog-

nition and immediate treatment of complications by an experienced anesthesiologist.

4. Additional concerns and overall considerations for pediatric patients with URI during
epidemics such as the COVID-19 pandemic

Pediatric patients with URI require special considerations during epidemics like the COVID-19 pandemic. Here

are some additional concerns and overall considerations for managing pediatric URI during such situations:

(1) Increased susceptibility: Children, especially infants and young children, may have a higher susceptibility to
respiratory infections, including URI. This vulnerability is important to consider during epidemics, as they may
be more prone to contracting viral illnesses.

(2) COVID-19 transmission: The COVID-19 pandemic has highlighted the importance of understanding the
transmission dynamics of respiratory viruses. Pediatric patients with URI should be evaluated for COVID-19
symptoms and tested when necessary. Considering that they can contribute to the transmission of
COVID-19, adherence to preventive measures like wearing masks, practicing hand hygiene, and maintaining
physical distancing is crucial.

(3) Differential diagnosis: During epidemics, it becomes even more important to differentiate between various
respiratory pathogens causing URI. While COVID-19 s a significant concern, other common viruses like influ-
enza, respiratory syncytial virus (RSV), adenovirus, and rhinovirus can also cause similar symptoms in children.
Proper testing and diagnosis are essential to guide appropriate management and infection control
measures.

(4) Severity and complications: Pediatric URI can vary in severity, ranging from mild symptoms to more severe
presentations. While the majority of children with URI recover without complications, certain populations,

such as infants, those with underlying medical conditions, or immunocompromised individuals, may be at
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higher risk for severe iliness and complications. These high-risk groups should receive special attention and
appropriate medical care.

(5) Impact on healthcare resources: Epidemics can place a strain on healthcare resources, including hospital
beds, intensive care units, and healthcare personnel. Pediatric patients with URI, particularly those requiring
hospitalization or intensive care, may need to be carefully managed to optimize resource utilization and en-
sure adequate care for all patients.

(6) Psychological impact: Epidemics can cause anxiety and fear among children and their caregivers. The fear of
contracting COVID-19 or other respiratory illnesses can lead to stress and emotional distress. Healthcare pro-
viders should address these concerns and provide support to children and families, including clear commu-
nication, education, and mental health resources when needed.

(7) Vaccination: During epidemics, vaccination plays a crucial role in preventing and reducing the severity of res-
piratory infections. Ensuring that pediatric patients receive recommended vaccinations, including the influ-
enza vaccine, when available, can help protect them from additional respiratory illnesses and reduce the bur-

den on healthcare systems.

In summary, managing pediatric patients with URI during epidemics like the COVID-19 pandemic requires con-
sidering their increased susceptibility, the need for accurate differential diagnosis, adherence to infection pre-
vention measures, special attention to high-risk populations, optimization of healthcare resources, addressing

psychological impact, and promoting vaccination when available.

5. Long-term impact of the COVID-19 pandemic on PRAEs in pediatric patients with URI.

During the COVID-19 pandemic, anesthesiologists have been recommended to change their routine practices
according to pragmatic decisions rather than based on solid scientific evidence. Organizational adaptations re-
garding personal protective equipment (PPE), patient admission, flow of patients, preoperative examination, intra-
operative management, and postoperative discharge are few areas to mention [12]. We are obliged to assess the
true value of the strategies, approaches, and treatment modalities during this pandemic in a solid scientific man-
ner, and we should not compromise our standards and scientific rigor. Definitely, COVID-19 pandemic has im-
pacted the testing, safety, clinical management, and economics of pediatric anesthesia practice, but the long-term

consequences are difficult to predict [12].

Likewise, the long-term impact of the COVID-19 pandemic on PRAEs in pediatric patients with URI is a topic that
requires further research and investigation. Although the available information is limited, some general consid-

erations can be made:

(1) Delayed surgeries and changes in healthcare utilization patterns: The COVID-19 pandemic has led to the
postponement or cancellation of many elective surgeries, including those in pediatric patients. This could

potentially affect the incidence and management of pediatric patients with URI requiring surgery and their
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subsequent respiratory outcomes. Delaying surgeries in children with URI during the pandemic may have re-
duced the occurrence of PRAEs as these patients were likely screened and rescheduled [13]. The impact of
public health measures such as universal mask use in many countries, physical distancing, school and nurs-
ery care closures, and travel bans had an unprecedented impact on transmission of infectious diseases such
as RSVand influenza and subsequent decreased pediatric patients with URIs in operating rooms [12,14]. It left
much wondering if the sanitary measures were the solution for elimination of such diseases [12,15]. This may
have been influenced by the cancellation of elective surgery for various reasons and the reluctance of pa-
rents to take their child to the hospital. Conversely, it can be inferred from the fact that when hospitals re-
opened for elective surgery, there was a lower incidence of surgery cancellations due to URIs either because
of prehospital screening or increased knowledge about the implications of the COVID-19 pandemic and in-
fections such as URIs [12]. As a result, children with recent acute respiratory symptoms were not admitted to
the hospital for elective procedures, and the subsequent withdrawal rate was low. Ideally, the lessons
learned here would result in lower cancellations and rescheduling of procedures [12]. However, precaution
must be taken not to delay appropriate surgery unnecessarily, and the specific impact on long-term out-
comes related to respiratory events requires further study.

(2) Impact of COVID-19 on respiratory health: While COVID-19 primarily affects the respiratory system, the
long-term impact of the disease on pediatric patients with URI in the perioperative setting is not yet fully
understood. It is important to consider the potential respiratory sequelae of COVID-19, such as lung damage
or persistent respiratory symptoms, which could affect the occurrence of PRAEs in the future.

(3) Changes in perioperative protocols: The COVID-19 pandemic has prompted changes in perioperative proto-
cols and infection control measures to reduce the risk of viral transmission. These measures, such as pre-
operative screening, PPE use, and enhanced cleaning and disinfection, may have had an impact on mitigat-
ing PRAEs in pediatric patients with URI. However, the extent of this impact and its long-term consequences
require further investigation.

(4) Increased vigilance: The COVID-19 pandemic has heightened awareness of respiratory infections, including
the need for screening and testing prior to medical procedures. Healthcare providers may be more vigilantin
identifying pediatric patients with URI and taking appropriate precautions to minimize the risk of PRAEs.

Conclusions

<Strategies for achieving “Toward Zero Complications” in the perioperative management of pediatric
patients with URI>
(1) Preoperative assessment: Thoroughly evaluate the child's medical history, including any previous complica-
tions with URI, asthma, or other respiratory conditions. Assess the severity and duration of the URI symp-
toms, including the presence of fever, cough, or congestion.
(2) Multidisciplinary collaboration: Foster communication and coordination between the surgical team, anes-

thesiologists, and pediatricians to develop a comprehensive perioperative plan. Ensure everyone is aware
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of the child's respiratory status and the potential risks associated with the URI.

(3) Optimization of respiratory status: Implement measures to improve the child's respiratory function before
surgery. This may include bronchodilator therapy, or other appropriate interventions to reduce airway in-
flammation and improve breathing.

(4) Timing of surgery: Whenever possible, consider postponing elective procedures in pediatric patients with
active URI. Delaying surgery allows time for the child's immune system to recover, reducing the risk of
complications. Emergency or urgent procedures should be assessed on a case-by-case basis.

(5) Anesthesia considerations: Choose anesthetic techniques that minimize the impact on respiratory function.
Regional anesthesia or monitored anesthesia care may be suitable alternatives to general anesthesia in cer-
tain cases. Use appropriate airway management techniques to maintain optimal oxygenation and ven-
tilation during the procedure.

(6) Infection control measures: Strictly adhere to infection prevention protocols, including hand hygiene, ap-
propriate use of PPE, and environmental cleaning. Minimize the risk of transmission by isolating patients
with contagious URI and encouraging respiratory etiquette.

(7) Postoperative care: Monitor the pediatric patients closely after surgery, paying attention to respiratory func-
tion and signs of complications. Provide adequate pain management and promote early mobilization to
prevent respiratory complications. Ensure proper discharge planning, including instructions for follow-up
care and monitoring.

(8) Patient and family education: Educate the patient and their caregivers about the importance of identifying
and reporting URI symptoms before surgery. Emphasize the need for timely communication with health-
care providers to assess the appropriateness of proceeding with the procedure.

(9) Shared decision-making: Engage in shared decision-making with the child's family, weighing the risks and
benefits of proceeding with surgery during a URI. Consider their input and concerns, ensuring they have a
clear understanding of the potential complications associated with URI.

(10) Continuous quality improvement: Regularly review and analyze outcomes and complications related to pe-
diatric patients undergoing surgery with URI. Identify areas forimprovement, develop protocols, and imple-

ment evidence-based strategies to enhance perioperative care and patient safety.

It's important to note that these strategies are general guidelines, and the specific management of each pedia-
tric patient with a URI should be tailored to their individual needs. Consulting with anesthesiologists experienced

in pediatric perioperative care is crucial for optimal decision-making.
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Anaesthesia for Patient with Mucopolysaccharidosis

Vivian Yuen

Department of Anaesthesiologyand Perioperative Medicine, Hong Kong Children’s Hospital, Hong Kong

Vivian Yuen: Anaesthesia for Patient with Mucopolysaccharidosis

Lysosomal Storage
Disorders

+>50 different genetic disorders
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* Progressive nature affecting
different organ systems with a
wide spectrum of clinical
symptoms, signs and severity
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predominate CNS symptoms

* Relative lack of somatic features with no skeletal abnormalities

* Usually present at young childhood with behavioral problems or
change of behaviour and cognitive regression.

* Other symptoms include seizures, regression in language skills,
deafness, blindness, enlarged tonsils, adenoids, and respiratory
infections.

* Universally lethal by end of teens — early 20s

MPS IV - Morquio
syndrome

+ 2 subtypes that result from the missing
or deficient enzymes N-
acetylgalactosamine 6-sulfatase (Type A)
or beta-galactosidase (Type B)

Short stature, atlantoaxial instability,
odontoid hypoplasia, pectus carinatum,
spine and skeletal deformities
secondary to laxity of joints (as oppose
to other types of MPS with stiff joints &
contractures), corneal clouding, dental
anomalies, hepatomegaly, and
restrictive lung disease.

+ Normal intelligience

MPS VI -
Maroteaux-
Lamy syndrome

Short trunk, crouched
stance, restricted
movement with stiff joints
and valvular heart disease,
corneal clouding, deafness

Normal intelligence

36

MPS VI - Maroteaux-Lamy syndrome

MPS VII - Sly Syndrome

* Least common form

* Skeletal dysplasia, short stature, nerve entrapment
* Developmental delay

* Hepatomegaly

aspa2023.org
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Disease-specific Treatment Options

disorders and sleep apnea.

Surgery et ke o

correction of skeletal deformities

re:g?é:int + A recombinant form of the deficient enzyme
RS therapy (ERT) ) infused i.v. at definite intervals

<ECHO.

. o
SUrVeI”ance « MR Brain and Spine
Nev

+ROM

QLLELEEUEN o Healthy stem cells (from bone marrow or cord

* Home Oxygen tﬁ;’;‘pf::t blood) are transplanted i.v. to provide normal
 Home BIPAP (HscT) enzyme producing cells to the patient

=X . ]
ENZYME REPLACEMENT THERAPY (ERT) Issues of concern with ERT
W |

e h
* ERT does not “treat" the underlying disease,

* Medical treatment by giving the patient an intravenous (IV) only the symptoms

infusion at regular intervals that contains the deficient or \
absent enzyme * Long term data on survival benefit & drug safety =
*RAL bagarcinthe mid A560s * Data on drug efficacy continued to be
* Clinical trials by the 1980s e Y col 4 a

accumulated from ongoing studies & patients

* Advances in recombinant DNA manufacturing in the early 1990s \ st
registry
enabled enzyme production in quantities large enough for
commercial development * Extremely Costly 4
* The first ERT went on the market in 1991 for Gaucher type | ’\
* Currently available for: Gaucher disease, Gabry disease, MPS I< ~ &
MPS Il MPS IV, MPS VI, Glycogen storage disease type if /
' .
_B _B W
Hematopoietic stem Types of MPS
Disorder Deficient Enzyme | GAG Accumulation | Inheritance Severity Treatment Options
T S 05 " e eRT HoCT
* First attempted in the 1980s and mostly used for MPS | MPSIH/S| (@lgLsamg) temedtas)
Mid
WPSH (uner bt zautios I3 ® Ve eRr.HocT
« Provides metabolically competent cells which may correct the 15 28 WD i)
enzyme deficiencies MPS il (Sanfillipo B)
MPS i {sanflipo ¢ ‘imuwﬁmmlﬂikifﬂ'ﬂhnsﬁvm
* Positive results when performed early in a disease's course, e
despite its challenges and risks MPS VA (Morquio A) :Lﬁ.(.'!: S P - = N st ERT, + HSCT
* transplant failure or rejection DAESIVE (Morqio B} ‘—:Nih"w* —— :us — — :: — V::L — —
* toxicity of the conditioning regimen MPS VI (Sly) P DSl HO:DSCAS: B8 L3 janbe ERTHECT
WPSIx Frawonase Fooren ® [ Sporve

« difficulty finding a good donor match

HS- Heparan sulfate, DS — Dermatan sulfate, KS — Keratan sulfate, C6S — Chondroitin-6-sulfate, C4S — Chondroitin 4,6-sulfate

PROGNOSIS

Anaesthetic
Challenges

« Early diagnosis is essential for early initiation of various
treatment options - Newborn Screening

« Early intervention is mandatory for the most serious and
debilitating symptoms, particularly involving the
neurological and skeletal systems
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Studies on Airway Management in MPS

year of
publication

o
patients/No of
Anaesthetics

No of procedure
per patient

Difficult mask Difficult

intubation

Failed

intubation ~ Remark

[Frawley et al. 2012 17/141 83 20/141 | 14% |40/141| 284% | 2 Mixed
Moores et al. 1996 28/99 35 11/44 | 25% | 23/52 | 44.2% 2 Mixed
Walker et al. 2013 34/89 26 = - | 20/60 [ 330% | 5 Mixed
[Megens et al. 2014 19/136 7.2 9/130 | 7% | 24/67 | 358% | 7 Mixed
(Clark et al. 2017 18/49 27 4/6 | 66.7% | 3/36 | 83% | 3 Mixed
(Cingi et al. 2013 25/73 29 0 0 0 MPS Iil
(Osthaus et al. 2012 10/41 41 5/41 | 12.2% | 11/29 | 37.9% | 3/29 MPS |
(Cohen and Stuart 2017 34/86 25 0 0 | 2/63 | 32% | 1/63 MPS Il
Kamata et al. 2017 25/43 17 0 0 - - MPS Il
';etal. 2022 51/151 3.0 1/80 | 1.20%) 10/80 | 12.50% Mixed

Clark et al. Bosn J Basic Med Sci. 2018;18(1):1-7.
Lao et al. J. Pers. Med. 2022, 12, 1343,

Studies on Airway Management in MPS

No of No of
patients/No of procedure per
Anaesthetics patient

year of

publication

Difficult mask Difficult

intubation

Failed

intubation ~ Remark

The Anesthetic Strategy for Patients with
Mucopolysaccharidoses: A Retrospective Cohort Study

T J

Summary of anaesthesia methods

Thorough preoperative evaluation for the airway
is essential to ensure a safer general anesthesia.

For each of the MPS patient in our institute, a
prep on with the experi
otolaryngological doctor is not only routine but a
strict rule.

Frawley et al. 2012 17/141 83 20/141 | 14% |40/141 | 28.4% 2 Mixed General Anesthesia (N=136) o ) .
Moores et al. 199 28/99 35 11/44 | 25% | 23/52 | 442% | 2 Mixed . . Pra—— + Adequate p o o of
N ag-mas 0%
(Alalkeriet ol a8 34/89 26 = <00 20/60433 0% S5 Mixed o protective laryngeal reflexes prior to securing
Megens etal. 2014 19/136 72 9./130 | 7% | 24/67 | 358% | 7 Mixed Supraglottic Device 5 117% the airway would lower the risk of hypoxia.
(Clark et al. 2017 18/49 27 46 | 66.7% | 3/36 | 83% | 3 Mixed Endotracheal intubation 80  58.8% + Standby ENT team is available for most of the
(Cingi et al. 2013 25/73 29 0 0 0 MPS Il Pre-existing airway % 19.1% anesthetic inductions.
(Osthaus et al. 2012 10/41 41 5/41 | 12.2% | 11/29 | 37.9% | 3/29 MPS | + Multidisciplinary experienced team would
[Cohen and Stuart 2017 34/86 25 0 0 | 2/63 | 32% | 1/63 MPS Il Neuroaxial anesthesia (N=15) contribute to the vast quality assurance for safe
i al 2017 25043 17 0 2 MRSl perioperative airway
I Laoetal. 2022 51/151 3.0 1/80 | 1.0% 10/80 | 12.50%) Mixed -l
46.6% available Cormack-Lel classifications were Grade Il or IV, mostly from MPS |
Treatment and Airway Case 1 - MPS |
Multi-team Examination Under Anaesthesia
ERT HSCT * M/1032kg 135cm
. * s/p HSCT at 3 year of age
* AHl and OSAs seem to be reduced ||+ Theoretically slow down . ! Orer Team Procedures
e N * GDD, Mild Snoring, Echo revealed thickened
by ERT, but it is clear that progression MV and AV 1 |ENT ENT exam, hearing test +/-
i i i _ . . i tinserti
macroglossia and adeno 'gqnsﬂs « Awaiting evidence and I o onteid Myror o it unnerdors — gEro::(:‘;nse ion
hypertrophy are not modified experience soft tissue deposition, spinal canal stenosis C2 Y
during long-term treatment e o 3| Dental Dental exam +/- tooth
. . . * Previous GA revealed grade IIb larynx at 3 year extraction/filling
* No direct evidence revealing the of age 4| Cardiology Cardiac exam, ECG, Echo
effect of ERT and airway 5 | Physiotherapy | PT/OT (passive ROM )

Case 1-MPS |

M/10 32kg 135cm
s/p HSCT at 3 year of age

* GDD, Mild Snoring, Echo revealed thickened
MV and AV

* MRI - odontoid hypoplasia with upper dens
soft tissue deposition, spinal canal stenosis C2
~ (5, no C1/2 subluxation

Previous GA revealed grade lIb larynx at 3 year
of age

Anticipated problems:

Anxiety and behavioural problem at
induction

Difficult airway

Unstable Cervical spine

Prolong Procedure

Case 1-MPS |

M/10 32kg 135cm
s/p HSCT at 3 year of age

* GDD, Mild Snoring, Echo revealed thickened
MV and AV

* MRI - odontoid hypoplasia with upper dens
soft tissue deposition, spinal canal stenosis C2
~ (5, no C1/2 subluxation

Previous GA revealed grade lIb larynx at 3 year
of age

Anaesthetic techniques:

A. IV Sedation with spontaneous
ventilation

B. GA with suprglottic airway device
(SAD) and spontaneous ventilation

C. GAwith SAD and IPPV

D. GA with ETT and IPPV
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Case 1-MPS |

* M/1032kg 135cm
* s/p HSCT at 3 year of age

* GDD, Mild Snoring, Echo revealed thickened
MV and AV

* MRI-odontoid hypoplasia with upper dens
soft tissue deposition, spinal canal stenosis C2
~ (5, no C1/2 subluxation

* Previous GA revealed grade Ib larynx at 3 year

IV Sedation with TCI propofol, bolus
Ketamine and fentanyl after premed
with IN dexm

ENT procedure was performed with
MIS, DL with Videoscope revealed grade
1l larynx

HFNC used after ENT completed EUA
Procedure time: 150 mins

Case 2—MPS I

* M/5, Developmental delay
* Macroglossia large tonsils s/p T&A
* Grade lla Larynx previous GA x T&A

* Suspected C1/2 instability on XR

* MRI 2 years ago revealed dysplastic odontoid
process with associated soft tissue mass, no

* M/5, diagnosed at 2 year of age,
Developmental delay

* Not suitable for ERT, Not keen for
BMT

A.

. : B.
* Macroglossia large tonsils s/p

tonsillectomy C.
* Suspected C1/2 instability on XR, D.

MRI 2 years ago revealed .

dysplastic odontoid process with E.

associated soft tissue mass, no

evidence cervical canal stenosis or

What would be your anaesthetic Plan?
No Anaesthesia

Oral Sedation

1V sedation

General Anasethesia with SAD
General Anaesthesia with ETT

anterior displacement of C1 - not
for intervention

* For repeat MRI brain and whole
spine

* M/5, Developmental delay

* Macroglossia large tonsils s/p
tonsillectomy

* Suspected C1/2 instability on
XR, MRI 2 years ago revealed
dysplastic odontoid process
with associated soft tissue
mass, no evidence cervical
canal stenosis or anterior
displacement of C1 - not for
intervention

* For repeat MRI brain and
whole spine

Claee ’ evidence cervical canal stenosis or anterior
displacement of C1 - not for intervention
* For repeat MRI brain and whole spine
Case 2—MPSI Case 2—MPSI

Anaesthetic Concerns:

Potential difficult airway

Unstable c-spine

Uncooperative child for prolong MRI
Would this MRI help the patient in

anyway?

Case 2—MPS I

* M/5, Developmental delay

* Macroglossia large tonsils s/p
tonsillectomy

* Suspected C1/2 instability on
XR, MRI 2 years ago revealed
dysglastlc odontoid process
with associated soft tissue
mass, no evidence cervical
canal stenosis or anterior
displacement of C1 - not for
intervention

* For repeat MRI brain and
whole spine

Discussion with referring team, the team
feels this MRI is important as if it reveal
unstable c-spine, counselling and surgical
intervention maybe offered.

Balancing the risk and benefits, consensus
achieved - iv sedation with an aim to
maintain spontaneous respiration with
minimal disturbance to c-spine and airway,
may need to abort or perform limited
sequence

Case 2—MPS I

* M/5, Developmental delay

* Macroglossia large tonsils s/p
tonsillectomy

* Suspected C1/2 instability on
XR, MRI 2 years ago revealed
dysglastlc odontoid process
with associated soft tissue
mass, no evidence cervical
canal stenosis or anterior
displacement of C1 - not for
intervention

* For repeat MRI brain and
whole spine

Sedation

Premed with IN dexmedetomidine and
Ketamine

Follow by IV dexmedetomidine infusion
at 1.5ug/kg/hr

Needed 2 boluses of propofol (15mg +
15mg) for position

Spinal pathology

spinal cord compression.

laxity.
* Spinal

ies together with k

« a chronic progressive myelopathic condition

sudden death

+ Spinal stenosis is a frequent pathology in MPS. Cervical
spine instability poses extra challenge in anaesthesia.

+ Patients with MPS [, IT and VI may present with pathology
related to GAG accumulation leading to spinal stenosis and

« Patients with MPS IV may have atlantoaxial (C1-C2)
subluxation arising from dens hypoplasia and ligamentous

pt liosis may lead L=

to spinal cord compression which may either present as

': ’ \ t-

* asudden catastrophic cord compression resulting in
major neurological sequelae with quadriplegia or even

aspa2023.org
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PAEDIATRIC SEDATION

5§ November 2020 0509117901 1430 1800 1609112001 0500
WT s WO W T TR sosTon

The Path to Safe Sedation -
g’ Getting all on Board

‘5 orkama e
A

K Women's nd Chtgrers Hotal Sgapie

TClin Paediatric Sedation
i — ﬂ
Haiard edical School USA i

Sedoanalgesia and Weaning
in the Children's ICU

Jngeveo
Comansnd st
Ko s Chlgnts st s
Challenging Cases in
Paediatric Sedation

| Case of MPS IV patient with normal intelligence and
unstable c-spine for MRI with flexion and extension

MDT approach with play therapy, mock scan training,
| hysiotherapist and MRI sequence adj
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Case 3-MPS |
Multi-team E ion Under A thesi
* F/4, MPS | diagnosed 3-4 months
of age Order Team Procedures
* Received ERT since 1 year of age 1 | Neurology NCV
* MUD DCBT 1.5 year of age — mild 2 |Cardiology | TTE+/- TEE
Skm GVHD 3 Orthopedic Bilateral Genu valgum
* Previous GA revealed grade Ilb correction
P 3 4 Surgery Umblical hernia repair
larynx with videoscope
5 Eye EUA

Case -3 MPS |
ANAESTHESIA PROCEDURE

* F/4, MPS | diagnosed 3-4 ¢ Mild sedated with IV dexm for
months of age NCV and TTE

* Received ERT since 1 yearof s Proceed to GA with SDA and TCI
age propofol

* MUD DCBT 1.5 year ofage— |, Caudal analgesia
mild skin GVHD

* Procedure duration: 192 mins

* Pietious GA IeyFled el Anaesthesia duration : 226 mins

IIb larynx with videoscope

« cardiomyopathy

¢ valvular heart disease
¢ cardiac arrhythmia

COEE

« restrictive or obstructive pulmonary disease
* pulmonary hypertension

Skeletal abnormal |

* Kyphoscoliosis, pectus excavatum, abnormal
rib cage

 Contribute to restrictive pulmonary disease
in MPS IV patients

Other organ

involvement

Effect of ERT and HSC

HSCT is associated with preservation of cardiac
function and regression of cardiac manifestations

Long-term ERT may improve systolic ventricular
function and resolution of LVD.

40

Summary Rare and progressive disease with very

heterogenous clinical presentation and multi-
system involvement

f Repeated diagnostic and surgical interventions

y

X —
’ \\ ERT and BMT alter the natural course of the
‘} disease

(ALCINONE
-

& a
Zi

Perioperative
management led by
pediatrician with
special interest in

IEM

Multi-disciplinary
approach to
diagnostic and
surgical intervention

Consolidation of
clinical management
in a tertiary or
quaternary center
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Anesthesia and Postoperative Outcome in Pediatric Cranial Surgery: A
Retrospective Single Center Study

Pediatrik Kraniyal Cerrahid
Retrospekif Tek Merkerli Galima

of pediatric patients planned for cranial surgery poses
many difficulties for anesthesiologists. Anesthesiologists
should be aware of the unique challenges of anesthesia
management in pediatric neurosurgery patients, such
as difficulty in positions during operation due to
difficult airway and abnormal skull shape, sudden and
massive blood loss, venous air embolism, apnea, airway

obstruction, and ocular injuries (4). Hydrocephalus is d
\',i: !}' aia ‘igl

&

AN
ASPA 12023 B s J U TNE . — P S
Why 50 5pec|a| ped|atr|c a|rway5 |n Neurosurglcal pedlatrlc patlent The Pediatric Airway in Neurosurgery

Debra Elayne Morson and Zeev N.Kain

1. Intracranial bleeding
neurosurgery?
eurosu ge y — 2. Avoiding stimulation or hemodynamic change during airway
008 evenkide 1 management (increased ICP,

* Decreased physiological reserve Airway Considerations in Pediatric gical 3. Avoiding hypoventilation or apnea during airway
+ Standard pediatric airway features Patients management because desaturation and increased ICP
o Altered conscience Sesnign e RAEE WA 4. Positioning consequences possible spinal cord injury
«  Long duration of surger 5. The presence of a C-collar in a spine at risk of instability can Essentials of Neurosurgical

g . gery . make airway difficult Anesthesia&(migj Gre
* Type of surgery (mixed cranial nerve) 6. Oral ETT or nasal ETT/ wire-reinforced or normal tube (MRI |
* Position effects on respiration suitable tube)
* Effects of airway manipulations in ICP 7. Full stomach and concerns regarding extubating

8. Need for postoperative intubation (unstable, requiring
another operation, or need to maintain prone position
(meningomyelocele, sacrococcygeal teratoma)

e Immaturity

aspa2023.org 41
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Pediatric airway features

A

ASPA 2023, vt

Larynx is funnel shaped and narrowest at the level of the cricoid.

Life-threatening subglottic obstruction secondary to mucosal swelling (avoid
multiplex/forced intubation attempts).

Children may be faster hypoxic due to increased metabolism.

f 2\ r N
Large tongue/large head/hydrocephalus. M . )
A B
Figure 5.

A. The adult larynx is cylindrical. B. The infant larynx
is funnel-shaped. This narrowing predisposes to
obstruction and affects choice of endotracheal tube.

Head inflection must be associated with tube dislocation.

Position is a risk factor as prone position/sitting position/head dressing by
surgeons.

Pediatric features (Airways)

Q S

ASPA 12023 et i

“

o
o
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-«
G

Newborn 2y 6y 12y

Q S

ASPA 12023 et i

Nervous System

To Hypoxia?

Scared children cry
« 4 secretions
« /N airway irritability
* A risk laryngospasm
2 * N risk wheezing
« A airway edema

P ot et Pediatric hypoxia

How Does An

Parasympathetic tone

« hypoxia causes bradycardia

« bradycardia causes hypotension
« bradycardia worsens hypoxia

Children easily sedated

« immature neurons

« less myelinization

* weak blood-brain barrier

« little prior exposure to drugs
« AN risk respiratory depression =

« can't follow instructions
[ « struggle and fight
« stress 4 metabolic rate

Apnea of prematurity
« the more premature, the greater the risk
« altered ventilatory responses to:
© hypoxia
© hypercarbia
o sleep
* can be made worse if the infant is stressed, cold or ill
« apnea -> hypoxia = bradycardia = worse hypoxia

ASPA 12023 et i

Intubation must be smooth
the first attempt is the best

Normal Add 1mm Cross-  Resistance
Tracheal ~ Circumferential Edema Sedlol\il

Lumen

INFANT @ ' 75% 16X ¢

10 Common Pediatric Airway Problems—
And Their Solutions

Camsros E. Whrro, MD.

Table 1. Coexisting conditions that impact anesthetic
management

A

ASPA 12023 i i
Preoperative evaluation

Congenitl heor dseose. Hyporio L
Arthythmias
Cordiovosculor insabilly
Paradoxical air emboli

Prematurity
1 . . . yoa astrointestinal reflux tion ia
725 Mesthesia for inracraial surgey i ifants ik L == -
and children infecion

Craniofocol obnormaliy

(g D, eClanan S G S
E— Denervation inries

porse o
nerve stimulfion
Hepatic and
hemalologicol obnormalies
Increosed mefabalism of
aneshelc agents
Ketogenic diet
. T

Curr Opin Anesthesiol 2014, 27:465-469 Epllepsy
DOI:10.1097/AC0.0000000000000112

Nevromusculor disease Mlignant hyperthermia
Respirctory filure
Sudden cardioc death

Chiari malformation Apnea

42
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Airways

* Depending position tube may
be reinforced

* Correct position of tube 5-10
* Correct size of tube

* Take present of children
airways features

* Cole’s formula: internal tube
diameter (mm) = (16 + age in
years)/4

Body weight  Larynxmask

<s5kg

10 -20

20-30

>30

aspa2023.org
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A

VX T Loy I—

Induction

* Mentally stable: sevoflurane + iv cannula/ if iv
stabilized so iv induction

ﬁ e

. Ly . . . an ) Anaesh, 2012 SepOct 05} 50060,
* Mentally compromised than rapid induction/Sellick is , usseres ussassn

preferred to minimize aspiration

+ Standard iv induction based on child hemodynamic (if "
on anticonvulsants then larger dose of muscle- Erimat ot
relaxants due to increased metabolism)

thesia for
e

!

* Central vein cannula if no peripheral possible, not
suitable for air aspiration if VAE

* Femoral route for central line may be suitable and
must be removed asap to minimize thrombosis

»‘l/\ .
1T NP I M—

Induction

Paediatric neuroanaesthesia

Catherine Furay MRCP FRCA
Tanya Howell FRCA

'% o
s

(The goals are avtﬂdln‘g hypoxia and
hypercapnia, hypotension, further
increasing of ICP

» Young patient
» Older patient » Anxious or
+ Coof uncooperative
mup;;:g" “ Awake IV Inhalation « Normal ICP. Inhalators less than 1% MAC are not
* Elevated ICP . '+ Good baseline i ith i
i P‘:’amm Placement Induction i associated with increased ICP.
neurologic function
function + Unsecured
aneurysm

A

N
P pa E
FX -7 X Lo 7 x T— ASPA 12023 1 ciesrm st o
Preintubation history
Identiy risk factors for
e zero high ICP Table 7.1 Physiologic Effects of Patient Positioning
¥ REVIEW ARTICLE ESSENTIALS OF |
Spicio G Soriano - o
[o3minutes ] Vet mont ana wiar | || Perioperative patient management in pediatric neurosurgery PEDIATRIC lscsssiecss fostton R Ehysiologiclfiect
i abetion oMt P o Boonc G S0 G NEUROANESTHESIA Sitting Enhanced cerebral venous drainage
3-5 minutes Mainiain preoxygenation o Decreased cerebral blood flow
remedication o
< Increased venous pooling in the lower
[ | S
- m$me’ Postural hypotension
Prone Venous congestion of face, tongue, and
oral mucosa
Et
= T Decreased lung compliance and
venocaval compression from
& abdominal compression
Neuromuscular blockade
Rocuronium 0.6-1 mg/kg
intubafion
Figure 1 — Flow chart for a rapid sequence Intubation In ’ o ’ o
patients with high intracranial pressure (ICP). LalB. 1 a8 g
SPA 2023 s B Suowaem P 7 (Lo J— B Suvsoonen
POS i t i O n Neutral Flexion Extension
s — o Position Physiologic Effect
Sitting position Prone position 1243 cm
" 5 s Head elevated Enhanced cerebral venous drainage
* Hypotension * Tube dislocation Decreased cerebral perfusion pressure .
oo - - (potential cerebral blood flow decrease) [ >
* VAE * Difficulties in ventilation (} e e T HA gBah
5 i exiremities
* Transducer in external meatus compliance) Postiva hjpotesson ‘A A A
level * Hypotension and VAE rare Head down Increased cerebral venous and intracranial Moan tube 19 )
. ) pressure movementin 0-3.1 02-52
* Ventilation ok * Inf cava vein can be compressed Decreased functional residual capacity o
(lung function)
* Pneumocephalus * Neuronal damage Decreased g complance Pediatric Neuroanesthesia
. TOngUE edema’ eyes prOteCtiOn Prone vmand n}secﬁongwion of face, tongue, and Critical Care
. - Decreased lung compliance S$.6. Sorano Il + ML McManus.
Infants 1-2 ¥-0 Increased abdominal pressure can lead to
compression of the vena cava | E
. i g lL. N Lateral decubitus Decreased compliance of down-side lung a 1 ’ mb

A

[ TN L7 & I—

ﬁ) e

Specific situations

Asisins }
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Hydrocephalus

® Large head
= Altered level of conscience
* Long duration if VPD

= Not accessible airway and tube

® Rotation of head and tube dislocation

ﬁ) e

Asisins }
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Airway Considerations in Pediatric Neurosurgical
Patients

HemantBhagat” - Summit DevBloria” SoniaKapi - Narender Kaloria’
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Apert and Crouzon syndromes
Crouzon has maxillary hypoplasia, prognathism, hydrocephalus
Apert has macroglossia, sleep apnea, tracheal cartilage sleeve

Temporomandibular joint stiffness

Craniosynostosis

A

ASPA 12023 et i

ﬁ) £ e

Craniosynostosis
Current Anesthesiology | (2022) 12467475
‘https://doi.org/10.1007/540140-022-00540-2
PATIENT SAFETY IN ANESTHESIA (SJ BRULL AND JR RENEW, SECTION EDITORS) ®

Pediatric Neuroanesthesia — a Review of the Recent Literature

Dorottya Szénts' - Judit Gal' - Béla Tanks' - Péter Sird - Zsuzsa Jakab! - Péter Luteran' - Béla Flesdi -
Csilla Molnar"

has to be | 16]. Surgical can vary tfrom
strip cranil to total vault deling. Reduced tem-
poromandibular joint movement, fused cervical spines, or
facial abnormalities may lead to difficult airway manage-
ment. Obstructive sleep apnea (OSA) may occur in 50% of

A
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Posterior cranial fossa surgery
(ORIGINAL PHOTO in sitting
position)

1. Sitting position

2. Dislocation of tube by head
movement

3. Intraoperative pt. movement by
surgeon

4. Circuits weight on tube

A
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ORIGINAL PHOTO (1 year old, EVD + TUMOR RESECTION IN
PRONE POSITION)

* Possible significant facial and
tongue edema

* Decreased thoracic and
pulmonary compliance

o Chiari malformation

e st a0 7

N TR \\

[Breshoe o 7

early surgical repair in the first few postpartus

vent infection and further damage to the spinal cord. The 3§
majority of patients develop Chiari I malformation, which

may

during
v i

the airway. Proper position-
i N

N
ASPA 12023 et i ﬁ) Foorer

Extubating in pediatric neurosurgery

A

ASPA 12023 et i

Recovery from anesthesia

Rapid awakening is preferred to early
neurological assessment

The anesthesiologist must ensure ) ) )
hemodynamic stabilit Anaesthesia for neurosurgical procedures in
Y| Y paediatric patients
Nluils mptacs . Ge P R it D
. . . . . (eontion] mmm?‘:rqummmt
Minimal coughing and straining in the ETT ey

Trachea is extubated once the child responds
to commands or infants open their eyes

44
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Table 2. Predictive Value of

Increasing Number of Top 5
Extubation Criteria

Conjugate gaze

Criteria Positive | How Often
i cpnog Present Out Predictive | Clinician Will
Facial grimace of Five,n Value, % Be Wrong
2 884

Purposeful movement

Table 1. Top 5 Predictors of
Successful Extubation

1 1in8
‘Spontaneous tidal volume >5 mL/kg B = — o

3 163 9.3 1in27

4 na 974 1in38
— e o veason e 7 avevesosoomiwscon [E)

5 30 100 Rarely

Extubation of Pediatric Patients Following
General Anesthesia

aspa2023.org
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Rudin Domi: Airway and Ventilation Management in Pediatric Neurosurgical Cases

A

ASPA 12023 et i

®

Prolonged recovery from anesthesia

Vocal cord paralysis

Airway edema and postoperative obstruction

Large lingual or supraglottic swelling

Significant blood losses

PONV is frequent

New deficits: dysarthria, hypotonia, dysphagia, ce bellarmutism | ! “5!

A

ASPA 12023 et i

Table 3. Summary of Near-Term Complications Associated With
Extubation in Pediatric Patients

Apnes

Extubaton ofPeatric Patents ollowing
GenerlAnesthesia

e

AL
ASPA 2028,

* After Chiari malformation and brainstem:
intermittent postoperative apnea, vocal cord
paralysis, and respiratory pattern.

* After prone position: facial and tongue edema

* After intracranial tumor resection take in
consideration the conscience level

®

Extubating after neurosurgical procedures

AL
ASPA 2028,

4
1148 pts 2004-2011

Respiratory complications as laryngospasm, atelectasis, and aspiration (0.89%)

Anesthesia-related mortality is 10-fold higher in pediatric patients than in adults, and higher in neonates and infants than in older
children

Mortality rate is 0.42-6.8 per 10,000 anesthetics mostly due to airway or cardiocirculatory events

According to pediatric anesthesia literature, anesthesia complications are 2.8-9.6% TABLE 2. Diferent types of complications

Most of causes are totally preventable

Type of Conpicaton
Newosurgical @
Vasauarhemadynarmic 2
(CSF leakidura tear
Draincatheler related
St factre

CUNCALARTICLE
e Pdat 5363371, 206

I N S PEDIATRICS

7
8

3

2

5

Anesthsiclogicl "
Cardovasculahemodyramic 3
Hypothermia 2
Hypoemia 2
Respiratory 4
Alergic eacton 1
Miscelaneous 2

3

6

Intraoperative complications in pediatric neurosurgery:
review of 1807 cases

Intaoperatve death
Erik J. van Lindert, MD, PhD Sebastian Arts, BSc, Laura M. Blok, MD,? Mark P. Hendriks, D Total
Luc Tilens, M2 Martine van Bilsen, MD, and Hans Delye, MD, PhD"

A

ASPA 12023 o i
Neurosurgical
procedures/airway
implications

Condion
Myclomeningocele myelodysplasa Chiai
malformation, sacrococcygeal teratoma

Craniosynostoss

Intracranial masses

Intracranial bleed

Spine sugery

Vascularsomlies
Seizre sugery

Encephaocee

Neuoradiclgic procedures

Trauma.

Potetal compliatons

Posioning

Hydocephalus

Dificltinubaion

Latexavoidance

Risk of postoerative aoea, ned for prolonged prone postioning
Dificltinubaion

Long operatonfisk of ETT collspe o lockage by secetions
Airway edema

Needfo intermitent sctioning

High CP

Positioning ncluding iting withriskof ETT kinking orcompression
Veaous ir embolism

High CP

Emergency

Positoning

Positoning

Riskofvenous s embalism
Diffculntubation

Riskof unintended extubation

Airvay edema

Avid stimulaion

Risk of inacranial bled

Ease of emergenceforneurlogical evluation
Intropersiv EEG

Avidance of nasal intubation
Diffcultntubation

Positoning

Avid metal in ETT

Needto imit eqipment orintubate outside MRI site
Limited acces {0 paient ven duringinduction
Emergency

Ful stomach

Many of sbove consideraions

AL
ASPA 2028,

SAFETOTS.ORG

Q S

A

ASPA 12023 i i

mental status, position)

Taking home messages

Q S

Anesthesia care for pediatric neurosurgery includes pediatric age, (airway), neurosurgery (altered

Children with decreased conscience level (pathophysiologic features) present challenge for airway
management

Difficult airway management (anatomic features) are faced as well (hydrocephalus)

aspa2023.org

A

ASPA 12023 et i

Cottrell and Young's
NEUROANESTHESIA

A Practice of Anesthe
Jor Infants an? Children

45
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.. Time for holidays (Welcome to Albania)
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Viviane Nasr: Risk Stratification of Patients with Congenital Heart Disease

Risk Stratification of Patients with Congenital Heart Disease

Viviane G. Nasr

Boston Children's Hospital, Harvard Medical School, USA

OBJECTIVES

+ DESCRIBE PATIENTS WITH CONGENITAL HEART DISEASE AS A

No Disclosures HIGH RISK POPULATION.

* REVIEW RECENT PUBLICATIONS ON PATIENTS WITH CHD
UNDERGOING NONCARDIAC PROCEDURES

+ UNDERSTAND RISK STRATIFICATION WHEN PRESENTING FOR
NONCARDIAC PROCEDURE

() Boston Children's Hospital et () Boston Children's Hospital

WHAT IS RISK?

Measure of probability
(statistical chance) of
an occurrence (usually
undesirable)

Everyday

Different perspective: HIGH RISK POPU LAT'ON

Patients, Health care
Risk vs benefit providers, Hospital

management,

Insurance companies

posion Chilcren: Hospital Boston Childreris Hospital

Pediatrcs. 2000 Feb;105(2):3325, > Sci Rep. 2021 Jan 15;11(1):1543. doi: 10.1038/s41598-021-81161-3.

Influence of congenital heart disease on mortality after noncardiac surgery in hospitalized Trends in mortality rate in patients with congenital : >}. i CHILDREN'S
children. Presence of CHD: ‘ heart disease undergoing noncardiac surgical “' Pnelitian
Baum VC', Barton DM, Gutgesell HP. => 2 fold increase in mortality for neonates and infants procedures at children's hospitals N
Anesthesiology. 2007 Feb;106(2):226-37; quiz 413-4. Viviane G Nasr ', Steven J Staffa 2, David Faraoni 3, James A DiNardo 2
Perioperative cardiac arrests in children between 1988 and 2005 at a tertiary referral center: a
study of 92,881 patients. 88% of patients who experienced cardiac arrest had CHD 00-] 14
Flick RP', Sprung J, Harrison TE, Gleich SJ, Schroeder DR, Hanson AC, Buenvenida SL, Warner DO. '
45,000 13
Anesth Analg. 2011 Jun; 112(6):1440-7. doi: 10.1213/ANE.0b013e318213be52. Epub 2011 May 5. The mortality rate in patients £ <
. N . N T 43000 12 §
Postoperative mortality in children after 101,885 anesthetics at a tertiary pediatric hospital. with CHD in 2019 in this g £
van der Griend BF", Lister NA, McKenzie IM, Martin N, Ragg PG, Sheppard SJ, Davidson AJ. cohort was 1.06% compared E 4005 F 8
50% of cases with mortality involved patients with pulmonary HTN to non-CHD patients of 0.12% | s Fo
Anesth Analg. 2007 Aug;105(2):344-50. é o] Los
Anesthesia-related cardiac arrest in children: update from the Pediatric Perioperative Cardiac
g T T T T
Arrest Registry. Single ventricle, unrepaired; <6months 2 2016 2017 2018 2010
Bhananker SM', C, Geiduschek JM, Posner KL, Domino KB, Haberkerm CM, Campos JS, Morray JP.
Boston Children's Hospital pizomos: Boston Children's Hospital
&P Until every well \& N y «
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Post-Operative Outcomes in Children With
and Without Congenital Heart Disease
Undergoing Noncardiac Surgery

© JACC.

FIGURE 2 ik of30-0yand el Moraty, ad ost Operatve Relubation

'David Faraoni, MD, PuD, David Zurakowski, Pu, Daniel Vo, MD, Susan M. Goobie, MD, Koichi Yuki, MD, " =Moo O

Morgan L. Brown, MD, PuD, James A. DiNardo, MD

TABLE Y

Major CHD » Repair of congenital heart defect with residual hemodynamic abaormality

Functional Status E
8¢
Cassfation Defiton and Criera £
Winor G0+ G 85t
(e.9, atrial septal defect, smal-to-moderate ventriclar septal defect 3
with o symptoms) Xy
« Repair of congental heart dfect with norma cardiovascular function H
and no medication 3,

with or without medications (e.g.,tetralogy of Fallot with wide open

stage 1 repai)

Severe CHD » Uncorrected cyanotic heart disease
« Patients with any documented pulmonary hypertension
« Patients with ventricular dysfunction requirng medications Jdymoalty  Owallmoralty  Rentbaton
« Listed for heart transplant
ot i o, e, svere corgenal e s e campured it
ACSNSQP. congental
heart dsesse el 40 - ongeal et s

G e sonoo.
Faraoni D eta. Am Col Cariol 2016;67: 783.801 TERCHING HOSPITAL

@ Boston Children’s Hospital
Until every child is well

CHD

Comorbidities
Patient's Race
condition
Provider/ Surgical

Hospital procedure

HARVARD MEDICAL SCHOOL
e HoshITAL

Boston Children’s Hospital
3 is well

Development of a Pediatric Risk Assessment Score to
Predict Perioperative Mortality in Children Undergoing
Noncardiac Surgery

Viviane G. Nasr, MD,* James A. DiNardo, MD, FAAP,* and David Faraoni, MD, PhD, FCCP

Anesth Analg. 2017 May;124(5):1514-1519

Table 3. PRAm Score to Predict Postoperative
Mortality

* Derivation cohort: 2012 and e 7
2013 American College of - *
Surgeons National Surgical e,

Quality Improvement Program craly i {;—%EE%EE}W -
Pediatric databases e e,
* Validation cohort: 2014 database e om R
a2mo
T T
cremonerapy

Abbeviation: PRAM, Pediatrc isk Assessment.

Development and Validation of a Risk Stratification
Score for Children With Congenital Heart Disease
Undergoing Noncardiac Surgery

David Faraoni, MD, PhD, FCCP Daniel Vo, MD, FAAP, Viviane G. Nasr, MD, and James A. DiNardo, MD, FAAP

Table 2. Mutivariate Risk Stratification Score to Predict Postoperative Mortallty
o o O

Vartos B(sg) Rakseow gy -
Emrgency rocere 05007 168 119231 o “
Severs O 050019) 165 2 o0 “ .
Srgownirde pysology 081028) 183 110308 o “
Sy it 30 dos om(018) 201 140289 01 “ -
Irtupe sipport on2019) 205 140301 prery “
Preoporathe 07 9%0032) 248 1324857 o0 2
Aoe o o Key ity 148(0.40) w0 200975 <001 a
Mecnanca vetision 208018 78 sz prey “

SE.08, 5% 1, Vol P o
a0 a5, st .

Scores < 3 are associated with low risk of mortality
(OR: 1.54, 95% CI: 0.78-3.04)

Scores ranging from 4 to 6 associated with medium
risk (OR: 4.19, 95% Cl: 2.56-6.87)

Scores 2 7 associated with high risk
(OR: 22.15, 95% Cl: 15.06-32.59)

¥ 6 £ & &
[y ————

HARVARD MEDICAL SCHOOL
e HoshITAL

@ Boston Children’s Hospital
Until every child is well

Boston Childrenis Hospital @ rmmmimmsteee
id i well

Until every ch

Development and Validation of a Risk Stratification
Score for Children With Congenital Heart Disease
Undergoing Noncardiac Surgery

David Faraoni, MD, PhD, FCCP Daniel Vo, MD, FAAP, Viviane G. Nasr, MD, and James A. DiNardo, MD, FAAP

Table 2. Multivariate Risk Stratification Score to Predict Postoperative Mortality
jariables B(SE) OR 95% CI P

Ve Risk Score
Emergency procedure 050 (0.17) 166 119-2.31 003 1
Severe CHD 0.50 (0.19) 165 1.15-2.39 .007 +1
Single-ventricle physiology 0.61(0.26) 183 1.10-3.06 020 “
Surgery within 30 days 0.70 (0.18) 201 1.40-2.89 <001 +
Inotropic support 0.72(0.19) 2,05 1.40-3.01 <001 +
Preoperative CPR 0.90(0.32) 246 1.32-4.57 .004 +2
Acute or chronic kidney injury 1.48 (0.40) 442 2.00-9.75 <.001 +3
Mechanical ventilation 2.05(0.18) 7.80 5.42-11.21 <.001 +4

Data obtained from multivariable logistic regression and presented as regression coefficient (B), SE, OR, 95% CI, and Wald test P value.
Abbreviations: CHD, congenital heart disease; CI, confidence interval; CPR, cardiopulmonary resuscitation; OR, odds ratio; SE, standard error.

Boston Children's Hospital a vt e Boston Children's Hospital a vt e
Until every child is well Until every child is well Cre Ca 13.D0k: 10,1161, 13
A . . .
o = 20% * Increased risk of in-hospital
N — - ooy mortality and prolonged length of
156
The Role of Chronic Condiions in Outcomes following Noncardiac Surgery Ee ogm o omm B = Cromazrcc stay:
in Children with Congenital Heart Disease ,‘,f,: f.:;l; :E;; g . Age
S oL i g T s A EHC e § L + Chronic conditions type and
O R § number
b R 3o . B + Low socioeconomic status
. ; d s
. Chlldren‘ with CHD who undergo E E P + Black race
noncardiac surgery have at least ST s e v ot
1 chronic condition. c S - Creamoam) - {p-stinont) - (1-<ttyen) (-
o8 28 - e = ren
2 zm mm = T w:
. bt e
e aH e § £ - o
= I : it - I T
5 B 8 H ™ T H i
man e iy 3 3 3% 3"
2B £ 5 :
= By “ ! » I
J Pediatr, 2022 Jan 21:50022-3476(22)00017-8. dewi ma wan . " w
Boston Children's Hospital - @ oo _ontca oo ommin ' ome bomaca | ode oemia
Ot every <hid s wel : o s - o W
T am o g oL =,
48 aspa2023.org
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Viviane Nasr: Risk Stratification of Patients with Congenital Heart Disease

o Ot fallgiinns B . -
The Association Between Race and Adverse g Propensity Score M 9
Postoperative Outcomes in Children With Congenital A Full Cohrt B iver GHO
Heart Disease Undergoing Noncardiac Surgery g ——————i st = —
I— . Infoction-r—
Viviane G. Nasr, MD,* Steven J. Staffa, MS,t James A. DiNardo, MD, FAAR* Anesth Analg 2022;134:357-68 M:::::__ e Reintubationmmm—r.
and David Faraoni, MD, PhD, FAHA}: ot ] P
Cardiac Arrest} an] * - }','Lf"";m“
Bk
ACS NSQIP Pediatric e epe)
2012-2018 i S S A Lo . g g . e g .
oucomee oucame e
CHD Sevel'ity c Major CHD D Severe CHD
= T ————————— o
Inflction =] Infection-]
Race Reintubation-{—r - Reintubation-
by i il 30-day Mortality-fem—— ]+ 30-day Mortality ]
Before Propensity Matching e - g -
“hromboembolic Complications ‘Thromboembolic Complications= ¥
e o prepaneine] =
*After Propensity Matching Renal Failu Fenal Faiure
A g e pag g g g e g S
Outome e Oueame e
Boston Children’s Hospital W oA Boston Children’s Hospital Anesth Analg 2022;134:357-68 W oA

Intrinsic Surgical Risk

ANESTHESIOLOGY £
. Pediatric Risk
Patient's Stratification Is Improved
iti by Integrating Both
condiion P:tient E'::o?'bidilies and
Intrinsic Surgical Risk

Vilane 6 oD, St S, M.
Oni kot M. PhD, s Db D, FAAY, 4%

CoidForwet WD, D, FAHA = /
A0 2019 19000-00 /
"% —
DERIVATION (N=367,065) AND VALIDATION (N=110,474) None 1 2 3 4 s
Number of Comorbidities

Predicted 30-Day Mortality

Provider/ Surgical
Hospital procedure

ENCOMPASSING CPT CODES 659 (AT LEAST 25 OCCURRENCES)

AMONG THESE CASES, 1,252 (0.34%) INVOLVED 30-DAY

MORTALITY. AUC (cindex) 0.95 (95% C1, 0.94t0 0.96; p<0.001)

ALL CURRENT PROCEDURAL TERMINOLOGY CODES WERE
CATEGORIZED INTO FOUR INTRINSIC RISK QUARTILES

ston Children's Hospital @ s umeseco: loston Children’s Hospital Nasr VG tal. Anesthesilogy 2019; 130:971:80. @ s umeseco:
every child is well 1til every child is well

> Anesth Analg. 2020 May 29. doi: 10.1213/ANE.0000000000004906. Online ahead of print

I ntrl nsic S ur g |Ca| RISk Integration of the Intrinsic Surgical Risk With Patient QNEASI_TC'—_-‘E%'Q&
Comorbidities and Severity of Congenital Cardiac
+ CPT risk quartiles were built utilizing the empirical 30-day mortality rates for each CPT Disease Does Not Improve Risk Stratification in
code B . :
hildren Undergoing Noncardi I
+ The range for 30-day mortality rate for: Children Unde going N0 cardiac Su gery
— risk quar1i|e 1 was 0% David Faraoni !, Xue Zou 2, James A DiNardo 3, Viviane G Nasr ?

— risk quartile 2 was > 0% to < 0.14%,
— risk quartile 3 was 2 0.14% to < 1.15%

- risk quartile 4 was 2 1.15%.
CPT risk quartiles 1 and 2 comprised the low-risk procedure category, and quartiles 3 * 37,658 CHILDREN WITH CHD UNDERGOING NON-CARDIAC SURGERY
and 4 the high-risk procedures.

*  INCIDENCE OF OVERALL 30-DAY MORTALITY OF 1.7% IN THE DERIVATION COHORT

Intrinsic Risk Quartile 1 Arthroscopy, Ear procedures *1.5% IN THE VALIDATION COHORT
Intrinsic Risk Quartile 2 Appendectomy, Hip Osteotomy
Intrinsic Risk Quartile 3 Spine fusion, Nephrectomy with rib resection
Intrinsic Risk Quartile 4 Burr holes. Hepatectomy
ton Children's Hospital Y renmmmssonon oston Children's Hospital @ s umeseco:

> Anesth Analg. 2020 May 29. doi: 10.1213/ANE.0000000000004906. Online ahead of print.

Integration of the Intrinsic Surgical Risk With Patient

Comorbidities and Severity of Congenital Cardiac ANESTHESIA &
Disease Does Not Improve Risk Stratification in ANALGESIA
Children Undergoing Noncardiac Surgery
David Faraoni 1, Xue Zou 2, James A DiNardo ¥, Viviane G Nast 3 Patiqnt's
condition
| : 5 Low SurgicalFisk 4 Low Surgial ik »
Functional Status of the Cardiac lesion Provider/ St
Hospital procedure
2 3
§ 10 10 &

'-__u
6 7

8 29 HARVARD MEDICAL SCHOOL

ton Child CHD Risk Stratification Score TEACHING HOSPITAL

oston Children's Hospital G s
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State Inpatient Data

Administrative, all-payer, inpatient care databases
Encounter-level information reported by all hospitals to their
respective states.

Clinical and resource-use information that is included in a typical
discharge abstract

Over 100 clinical and nonclinical variables included in a hospital
discharge summary.

Where do they go for noncardiac procedures?

" . 904
+ Patients with CHD: Simple CHD
N e N=687 B Other Complex CHD
— are more likely to travel *759 = Single Ventrile Disease
to a hospital with cardiac | §
; 2 60 N=3683
surgical program 5
. . Q
+ Patient population: 454
- Single ventricle disease | o N-2298
- N=256
— Complex CHD g3
) . 8
— Six or more chronic S 154
i o N=505
conditions Nett

=
L

Non-Cardiac Hospitals Cardiac Hospitals

@ Boston Childrenis Hospital Y rmamimsieroe

Boston Children’s Hospital @ HARVARD MEDICAL SCHOOL
Until every child is well

TERHG HOShITAL

JAHA. In press

’ X\%\QQ ; P .m'.,

Cardiac Hospital: Median Distance=25.2 miles (IQR 10.3-73.8)
Noncardiac Hospital: Median Distance 14.6 miles (IQR 6.2-37.4)

Circulation: Cardiovascular Quality and Outcomes

AHA SCIENTIFIC STATEMENT

Perioperative Considerations for Pediatric
Patients With Congenital Heart Disease
Presenting for Noncardiac Procedures:

A Scientific Statement From the American Heart
Association

Viviane G. Nasr, MD, MPH, Chair; Larry W. Markham, MD, Vice Chair; Mark Clay, MD; James A. DiNardo, MD;

David Faraoni, MD, PhD, FAHA; Danielle Gottlieb-Sen, MD, MPH, MS; Wanda C. Miller-Hance, MD;

Nancy A Pike, PhD, CPNP-AC/PC, FAHA; Chloe Rotman, MLIS; on behalf of the American Heart Association Council on
Lifelong Congenital Heart Disease and Heart Health in the Young and Council on Cardiovascular Radiology and Intervention

@ Boston Childrenis Hospital Y rmamimsieroe

Boston Children's Hospital & e
; e CrcCa 13,00k 101161 1

e
roama y Y -
e |\ rocRe Bpend

@ Boston Children’s Hospital
Until every child is well

HARVARD MEDICAL SCHOOL
TERHG HOShITAL

« Consider risk stratification
YES . Oonsulta_ psdianic cardiac
PROCEDURE
« Care provided by a pediatric
cardiac anesthesiologist or
NO a pediatric anesthesiologist

with expertise in the care of

patients with congenital HD
* Proceed with surgery

regardless of cardiac status

Risk Assessment
* Cardiac lesion

e
* Comorbidities

* Noncardiac procedure

CARDIAC

CLASSIFICATION

(Residual lesion and
functional status)*

Major

Severe*
OR peree
Single ventricle physiology lesions

Minor* Major* Severe*
Single venuide%:ysiology lesions Wh o m d o I wo rry a bo u t?

Risk Stratification’
* Emergency +1
* Glenn and Fontan circulations +1
* Inotropic support +1
* Preoperative CPR +1
* Acute kidney injury +3
* Mechanical ventiliation +4

Score Score
<3 >3

A

LOW RISK
* Consider consultation with a
pediatric cardiac anesthesiologist
* No ICU bed needed based
on cardiac lesion

HIGH RISK
ist available for

+ Care provided by pediatric cardiac anesthesiologist or pediatric
anesthesiologist with expertise in the care of patients with
congenital HD

* Center with ICU bed availability

* Multidisciplinary discussion between anesthesiologist, surgeon,
intensivist, cardiologist, and other relevant clinicians

+ Pediatric cardi

 Outpatient surgery possible

* Postoperative inpatient monitoring

* Potential discussion for ECMO deployment (elective or emergency) somoor

Single Ventricle Physiology

Unrepaired cardiac lesion

Decompensated patiént (egi ﬁﬁlrﬁér}é& hi/bértéinsiion, Fc;nfan)

Severe ventricular dysfunction (eg. Cardiomyopathy)

Severe valvar disease

TERHG HOShITAL

Boston Children’s Hospital @ HARVARD MEDICAL SCHOOL
t hild is well
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Viviane Nasr: Risk Stratification of Patients with Congenital Heart Disease

NEXT STEPS

* Multi-Institutional study focusing on Congenital Heart

Disease patients coming for Noncardiac Procedures
ClinicalTrials.gov Identifier: NCT04604418

* Cardiac function/Cardiac Lesion
* Provider role

* Intraoperative management

@ Boston Children's Hospital

aspa2023.org 51
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Choices Are Yours: Debating and
Challenging Issues in Airway Management

Chair(s): Evangeline Lim (Singapore)

Hyo-Seok Na (Korea)
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Abhyuday Kumar: Supraglottic devices in variety of situations: Non supine position, Tonsillectomy, Laparoscopy

Supraglottic devices in variety of situations: Non supine position,
Tonsillectomy, Laparoscopy

Abhyuday Kumar

All India Institute of Medical Sciences Patna, India

Advgn:cgges

Outline

. Less sore throat
Easier Placement incidence

0 03 o v

Lateral/ Prone Tonsillectomy Laparoscopy
+ Advantages + Concems + Concems + Concems
+ Uerate o Lo " e " e Less NM Blocker

+ Troubleshoots + Troubleshools + Tioubleshools requirement Lessa'?rﬁsefhesla

Less respiratory/
cardiac s‘fjimulomon

Supraglottic airway devices vs tracheal intubation in children: a
quantitative meta-analysis of respiratory complications

The meta-analysis was performed on 19 studies. In 12 studies, patients were given
muscle relaxation, and in 16 studies, ventilation was controlled. During recovery from
anesthesia, the incidence of desaturation (OR = 0.34 [0.19-0.62]), laryngospasm

(OR =0.34 [0.2-0.6]), cough (OR = 0.18 [0.11-0.27]), and breath holding (0.19 [0.05-0.68])
was[lower when laryngeal mask airway was sed to secUre the airway. Postoperative
incidences of sore throat (OR = 0.87 [0.53-1.44]), bronchoseasm (OR =0.56 [0.25-1.25)),
aspiration (1.33 [0.46-3.91]) and blood staining on the device (OR = 0.62 [0.21-1.82]) did
not differ between laryngeal mask airway and TI. Results were homogenous across the
studies, with the exceptions of blood staining on the device.

Concerns

Indications for non supine positions:

0 Less OLP Hypoxia
* Asarescue device

* For positioning during regional blocks v

*  For surgeries in lateral/ prone position

Chance of
Displacement Hypercapnoea

Obstruction

aspa2023.org 53



Pediatric Anesthesia

1 of glottic view thraugh Alr-Q intubating Larynges! Prone positions:

the supine and lateral position and assessing it as a
nd endotracheal intubation in children in the

A study of effect of lateral position on oropharyngeal
seal pressure of i-gel® and ProSeal™ LMA in children o Less manpower requirement
+ 2015

Deepali P Thakur, Anila D Malde
‘aesthosiology, LTUNIC and LTMG Hospital, Sion, Mur

+ 60 patients ‘A randomized controlled study to compare + SAD unlike ETT can be inserted in prone position

. i : oropharyngeal leak pressure between I-gel™ and
Glottic grade from SRIE f@iﬂte laryngeal mask airway supreme™ in children in lateral

+ Saves OR time
+ 2023
¢ 10
+ 80 children e
+ About 6% decrease in OiP?%r%ega%iWe%FI’aftre% i %'gﬁwto i

o - 0, 0,
« Fiberoptic view worsened beE'oE%sdé" Ig((esp-l'giqun%éaﬁL) in LMA Supreme

Troubleshoot

Pediatric Anesthesia

ORIGINAL ARTICLE
A survey of practice patterns in the use of laryngeal mask Tug Test:
by pediatric anesthesiologists

Anuradha Patel, Scott R. Clark', Moshe Schiffmiller, Catherine Schoenberg' & George Tewfik?

+ 743 responses
+ 7.12% use laryngeal masks in surgeries in which the Fixation to maxilla:

patient is prone

Avoid in <2 years

Endotracheal tube Supraglottic device

geiest Advantages:
Definitive airway

No leak Less trauma

Less cardio-resp stimulation
Less time in anaesthesia

Concerns: Concerns:

Laryngeal trauma . Reduced ical
Cardio respiratory stimulation Con::rsi:: :gléanaccess

Bronchospasm/ Laryngospasm

International Journal of Pediatric Otorhinolaryngology E
....... nomepeas: www.sin ort

Safety of laryngeal mask airway and short-stay practice in office- The laryngeal mask airway for pediatric adenotonsillectomy: Predictors of failure
based adenotonsillectomy and complications

International Journal of Pediatric Otorhinolaryngology s . "
+ 2012 Retrospective study Factors associated with failures:

2009- Retrospective study [ i - Younger age
1126 patients “The use of laryngeal mask airway for tonsillectomy and adenoidectomy + 1199 patients, (LMA - 451, ETT- 715) - type of surgery (Adenoidectomy alone- less)
Nathaniel Webb", Michele. Kars ", Ala L Buter ", Monika Malesinska ", Lee P. Smith + LMA failure (6.8%)mostly during - mode of ventilation- (Controlled-more)

Conversion to ETT (0.5%) - surgeon

Laryngospasm (0.8%)

+ 2021- Retrospective study placement and placement of McIvor gag

+ 1042 patients + Complications (SAD-14.2% vs ETT-7.7%) Factors associated with complications:

« Conversion to ETT (1.2%) + Procedure time (7 min shorter with SADs) - Male gender

. ) - LMA
Laryngospasm (0.3%) - Comorbidities

+ Less OR time (52 min vs 62 min)- significant

aspa2023.org
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Abhyuday Kumar: Supraglottic devices in variety of situations: Non supine position, Tonsillectomy, Laparoscopy

Troubleshoot

Maintain depth of anesthesia during gag placement
Sample Size

0 . - . Caution during positioning
Type of SAD Flexible Flexible Disposable (unique)

Displacement None 7.7% Surgeons experience matters
Conversion to ETT None 1.5%
Difficult Sx Access Avoid in young children
Time difference 4.2 minutes less (SAD)

Laryngospasm 6%(SAD) vs 11%(ETT)  2%(SAD) vs None(ETT) 6%(SAD) vs 12%(ETT)

Coughing 20%(SAD) vs 40%(ETT)

Concerns

Risk of
displacement
Trendelenberg - \

position Gastric insufflation

Higher airway
pressures

Inadequate seal

Minerva Anestesiologica 2010 August;76(8):592-9

Copyright © 2010 EDIZIONI MINERVA MEDICA

language: English ProSeal™ as an alternative to endotracheal intubation in
N - . . ediatric laparosco

Comparison of the effect of LMA and ETT on ventilation and intragastric pressure in P P Py
pediatric laparoscopic procedures APARNA SINHA MD, BIMLA SHARMA MD, JAYASHREE S00D MD FFARCS
Ozdamar D. 1, Giveng B. H. 2, Toker K. 1, Solak M. !, Ekingen G. 1 &

2007- RCT
60 patients (Proseal LMA vs ETT)
10 outcome: Peak inspiratory pressures (PIP)

2010- RCT
40 patients (Classic LMA vs ETT)
1° outcome: Intragastric pressure (IGP) Significant increase in PIP before and carboperitoneum in both groups

No significant change in IGP and ventilatory parameters No significant difference in PIP between two groups

No significant difference in complication rates Cough and laryngospasm: significantly less with PLMA
PLMA provided similar ventilation and oxygenation without producing clinically

significant gastric distension

Journal of Pediatric Surgery C T 1 of I-gel vs. end heal intubation

for adequacy of ventilation in pediatric patients undergoing
o o

Short-lasting pediatric la urgery: Are muscle relaxants laparoscopic surgeries
necessary? Endotracheal i 's. laryngeal mask airway
vid Terence Thomas &=

Megha Kohl, Sonia Wadhawan, Poonam Bhadoria, Simmi K. Ratan'

2017- RCT
80 patients (ETT with & without MR vs LMA with & without MR)
Anaesthesia time shortest in LMA without MR (significant)

2019- RCT

80 patients of 2-8 years (I gel vs ETT)
19 outcome: adequacy of ventilation
Recovery time was statistically significantly longer in ETT with MR . quacy of ventiat

. . . ) ) Increase in Peak Pressure after carboperitoneum was more with ETT
no difference between basal intragastric pressure, average intragastric pressure

- . ” . . no significant difference between ETCO2, Spo2 and complications
during insufflation, peak airway pressure, and average peak airway pressure during

; : Significant increase in OLP after carboperitoneum (20.7 vs 24.6 cm of H20)
insufflation of groups.

aspa2023.org 55
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TABLE 3 Comparison of outcome variables between the three groups

RESEARCH REPORT . ;
Comparison of the oropharyngeal leak pressure between three e SR CELT) CErHRLL) (L3
second generation supraglottic airway devices during OLP beforepreumopeitoneum (mH,0) 8564572 BUB 00

laparoscopic surgery in pediatric patients

Abhyuday Kumar €. Chandni Sinha, Neeraj Kumar, Ajeet Kumar, Bindey Kumar, Amarjeet Kumar OLPfter preumopertoneum (cm H,0) 26831500 2703£380 o001

Rajnish Kumar

PIPbefore pneumaperitoneun (cm H,0) 1228:16 1243:201 1282+189 #7

2022-RCT PPfterpeuncperioneun cm H0) 178625 1840825 BU0 b5
90 patients of 6 month to 10 years (I gel vs Ambu Auragain vs Proseal LMA) Insertontime seq 18564731 17164543 3
1°outcome: OLP Noofattempts 12 82 02 #5
2°outcome: peak pressures before and after pneumoperitoneum, fiberoptic view, insertion Needof manipulaton 7 6 o
attempts, insertion time, manipulations, perioperative and postoperative anesthesia-related Fiberoptic view (1/2/3/4) ) 007300 636

problems. Note: Data expressed as mean:+standard deviation and frequency. *p value < 05 is taken as satisticall significant.

~Ambu Auragain -+-Igel ~+PLMA

Trouplems_hoot

Significant increase in OLP after
pneumoperitoneum in all groups
Good fiberoptic view in all OLP measurement before and affer pneumoperitoneum
groups

No difference in complications

e AT e e Device with higher OLPs in obese patients and in frendelenberg position

laparoscopic surgeries. | gel may be better

suited in conditions where higher ventilatory
o e o ar pressures may be necessary, for example, i

FIGURE 2 Line graph showing changes in the OLP Avodininiants(nadequale siidies)

after pneumoperitoneum in SADs. OLP BP, OLP before
P AP, OLP after i

extremes of weight, trendelenburg position,

etc.
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Ayuko lgarashi: LMA removal and Endotracheal extubation: Deep or Awake?

LMA removal and Endotracheal extubation: Deep or Awake?

Ayuko Igarashi

Department of Anesthesia, Miyagi Children’s Hospital, Japan

A

ASPA 2023 i
Definition of the two methods

+ Awake extubation/removal of Supra-  + Deep extubation/removal of SGA

Glottic Airway(SGA) > Removal of ETT/SGA while patients are

» Removal of ETT/SGAs when patients under surgical level of anesthesia

regain consciousness, and able to  Classic Deep extubation

maintain and protect their airway and
» Performed with patients who are under

respiration.
1.0~1.5 MAC volatile anesthesia

Suzaotirn

The depth of anesthesia?

Guedel's classification of anesthesia stages

« Stagel Analgesia without anesthesia ’: — . :E‘.? ity _

2 P g S
e e e P

« Induction stage N
+ Patient : sedated but conscious Awake EX g ”‘""r._@__[‘?
| —

« Slow and regular breathing stpe2 - Danger zone

[T}
|
—( ==

« Stage 2 Excitement with | itivity T v stoge 3
« Light plane of anesthesia ‘ —
« Patient :unconscious and hypersensitive to physical 41 8 r—[\/ H
stimulation i §
« Rapid, irregular breathing (panting) |y % 8 \ \ / |
« Stage 3 Surgical anesthesia o VIV
+ Deep plane of anesthesia W .

« Ceased eye movements P °
« oropharyngeal/laryngeal reflex | (or dimini
« Respiratory | (slow and intermitted breathing)
« Stage 4 Overdose
« Suppression of CNS, cardiac and respiratory systems

Created by Dr. Arthur Guedel in 1937

Laryngospams?
Sp021?
Airway obstruction?

Cough or Vomit?!

Too early?
or
Too late?

A checklists before extubation
Awake Deep

* Recovered from neuromuscular
paralysis(TOF>0.9)
* Anesthetics discontinued (eg Et Sevo<0.2% )

+ Recovered from neuromuscular paralysis
+ Adequate anesthesia (eg Et Sevo>1MAC)

« Tidal volume>5ml/kg « Tidal volume>5ml/kg
* Sp02>95% +Sp02>95%

+ Age appropriate RR - Age appropriate RR

 Eye opening & Conjugate gaze + No movements

+ Facial grimace & Purposeful movements + No response to pharyngeal suction
+ Spontaneous ventilation (<5 sec) after LEEC - | 21yngeal stimulation induces no bucking,

laryngeal stimulation GUEHIEREY cough or breath holding

Extubate #

Extubate

Physiologic responses to two methods and
the possible adverse events

Airway protective reflex yes no
Airway patency yes Likely impaired
Respiratory drive yes Maybe impaired
Cardiovascular responses yes no

« Cough Bucking Sp02 | + Airway obstruction

« Agitation + Respiratory suppression

Adverse events . BP1HRI . E1C021
« Cranial &ocular pressure I+ Aspiration

Journalof
Clinical Medicine

Article

Deep vs. Awake Extubation and LMA Removal in
Terms of Airway Complications in Pediatric Patients
Undergoing Anesthesia: A Systemic Review

and MZta-Knalysis
Chang:Hoon Koo 2, Sun Young Lee %, Seung Hyun Chung and Jung-Hee Ryu '+
+ Data sources: 17 RCTs(conducted from 1999 to 2015)

« Criteria: Airway complications during deep and awake extubation in pediatric patients

L Dy e Rt | 0dd o G5%C)
Overall complications 1395 favors Deep 0.56 (0.33-0.96) p=0.04
Airway obstruction 866 favors Awake 3.38 (1.69-7.73) p=0.0005
Cough 1115 favors Deep 0.30 (0.12-0.72) p=0.007
Desaturation(<96%) 1791 favors Deep  0.49 (0.25-0.95) p=0.04
Laryngospasm 1672 ns 1.05 (0.59-1.86) p=0.63
Breath holding 744 ns 0.58 (0.22-1.49) p=0.26

aspa2023.org
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Insights of the reality in our practice
From the APRICOT study

Engelhardt et al. BJA 2018

_ Endotracheal tube SGA

Awake(%) Deep(%) Remain(%) Awake(%) Asleep(%)

Age
<28days 134 (457) 15 (5.1) 144(49.1) 4(286) 10(71.4)
<lyear 1074 (67.4) 308(19.3) 211(132) 278 (45.6) 332 (54.4)
1-6 year 3789 (67.4) 1656 (29.4) 194 (3.4) 2543 (53.3) 2228 (46.7)
6-12 year 2657 (69.2) 1085 (284) 91 (24) 1250(69.7) 543 (30.3)

Pediatric practice

Specialist 5453 (66.1) 2247 (27.2) 553 (6.7) 2932 (49.8) 2958 (50.2)
Mixed 1225(65.4) 574(30.6) 74 (4.0) 842(533) 738 (46.7)

Occasional 1949 (76.1) 529 (20.6, 84_(33) 1780(75.2) 585 (24.8)

Awake>> Deep

Complications associated with removal =
of airway devices under deep anesthesia
in children: an analysis of the Wake Up Safe
database
LsaViale'”, ?, Anne Baetzel', ar ydar”
« Data source: 2019 Wake Up Safe database
« Criteria: Events during emergence/recovery from general anesthesia in patients who were removed ETT/SGA deep

> 66 events out of 3652 events met the criteria and 64 events were related to anesthesia
» 46 eventsin OR 18 events in or in transport to PACU

n®

Laryngospasm 35 (54.7) Outcomes n
Airway obstruction 7(10.9) Cardiac arrest 19
Emesis 5(7.8) Re-intubation 5
Apnea 4(6.3) PICU admission 24
Bronchospasm 4(6.3)
Others 13 (20.3)

Multiple events 7 (10.9)

Evaluation of patient risk factors

G

Risk factors of airway
Risk factor
Upper airway infection

* Risk of aspiration
+ Neonate/Preterm
NO YES Obstructive sleep apnea
Patient Obesity
R - A a Laryngo/Tracheo Malacia, Stenosis
.
ec?nt B s Muscle skeletal diseases
* Reactive airway Awake e eeen
L - cough/bUCkmg unwanted ) \ ) Indtction Difficult bag-mask manuerver
Laryngospasm/bronchospasm at
YES I NO V) induction
* ENT, Craniofacial
Experience Surgery Subglottic or Glottic edema
Deep extubation (6% sense?) Vocal cord paralysis

What DAS extubation guidelines teach us for extubaiton

DAS Extubation Guidelin s: Low risk alc orithm)

— Deep Extubation
=E

O
Advanced technique
Experience essential
Vigilanco until fully awako

DAS Extubation Guidelines: Basic Algorithm

Monitoring and Vigilance until recovery

DAS Extubation Guidelines: ‘Atrisk'algorithm

Inconvenient truth about waking up children

¥ ) ¥ » Agitation
d 4 """ Biting tubes

Tooth injury
; i. /',' Catheter-pulling and extraction
Lo )

Wound dehiscence

~ and more*+

AAGA (Accidental Awareness under General Anesthesia)
in children

+ AAGA is higher in children than in adults (0.2~1.2%, 0.1~0.2%)

Awareness in children: a secondary analysis of five cohort studies. AJ Davidson et al. Anaesthesia 2011

* In adults, one in 5 AAGA reports occurred during emergence.

«» 85% of AAGA reports claimed the distress of paralysis on emergence,

feeling of expelling a laryngeal mask and the sense of suffocation.

5th National Audit Project (NAP5) on accidental awareness during general anaesthesia in the UK and Ireland

Cough-phobia after the COVID-19 pandemic?

Anaesthesia 2021,76,174-181 doi:10.1111/anae.15292

Original Article
. Aquantitative evaluation of aerosol g ion during
G

J.Brown, F.K. A. Gregson,” A. Shrimpton,” T. M. Cook, © B. R. Badek,* © J.P. Reid® () and
A.E.Pickering®’ (0

Coughs:  Volitional O
Vs Extubation [

Airway Management in 2020: Different and Scarier

- PAHO®

B

measls outbraks

Particle concentration (x10 L'1)

Time (s}

New School, New Anesthetics
1937 2023
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Ayuko lgarashi: LMA removal and Endotracheal extubation: Deep or Awake?

Adjuvant agents helping smooth extubation

| Aeent | dose |y .

Respiratory Reflex Responses of the Larynx Differ

Yoofung. || CoungYuarg. | | YoOmGun | | YuangCal| | JaChen | Hulel

s 0iDons | Wang N Sy Gumnand | Hos-Creng

Propofol 223, 13{' between Sevofturane and Propofol in Pediatric Patients
Ug/K/Min o | costne twer, 1,81t . von tnger-Stamber, M. 1 Frne . Fr, . Thomas 0, E, MD. MHSE
" . 0.036ug/kg/ * Cough | :
fenlfentenl min + Fast discharge from PACU BB IIRG pesdant
0.7ug/kg  + Cough reflex | (adults) Sevo IMAC Fan Qet al. 2015
Dexmedetomidine
1,2 ug/kg + Upper airway obstruction Sevol,15,0.8MA DiMetal. 2017
The safety and efficacy of remimazolam tosylate for
Lidocaine 2mg/kg  * induction and maintenance of general anesthesia in |g, 10 et 41, 2013
pediatric patients undergoing elective surgery: Study
Reitem 0.5- . pmsv.?col fora mulhce.nfer, vardomlzed, single-blind, Euturalanthors
2mg/kg/min positive-controlled clinical trial

Positioning matters for extubation

Best position and depth of anaesthesia for laryngeal mask
airway removal in children
Arandomised controlled trial

ppurathu, Ananth; Short, Judith

Author Information®

), September 2015. | DOE

« 212 pediatric patients were assigned to 4 position group for removal of LMA

T latnldeo Supine dosp

Complication
5 154 2138 50.0 404
ratio (%)
Comp|ica(ion Airway obstruction 8  Secretions 11 Airway obstruction 26 Airway obstruction 3
Retching 1 Biting 8 Retching 2 Secretions 13
pecurence Sp02<90% 1 Biting 8
Sp02<90% 1

High Flow Nasal Cannula (HFNC) for post-extubation

Comparison of High-Flow Nasal Cannula Versus Conventional Oxygen
Therapy After Extubation in Children Undergoing Cardiac Surgery: A
Meta—analysis Karedath J et al. Cureus 2023 DOI: 10.7759/cureus.36922
+ 2RCTs, 1 Cohort study 227patients (HFNC 113 Conventional 02 therapy 114)

« HFNC did not decrease the ratio of reintubation, but increase Pa02 and decrease PaC02.

Mechanisms of HFNC action -

PEER

4
Mechanical splinting of nasopharynx ~ +
€02 washout i
Nasopharyngeal dead space 1
Work of breathing |
Consistent 02 supply +

A g
ASPA 2023, e

Sanaoniem

Summary v

» Removing airway devices is the crucial step in emergence from
anesthesia. It could be associated with adverse events and

various complications.

« Careful evaluation of patient airway risks and planning optimal

methods to remove airway devices are the keys for safe airway

management in pediatric patients.

aspa2023.org
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Beyond the Mainstem: Lung Isolation Techniques in Small Children

Rebecca Donovan Margolis

Department of Anesthesiology and Critical Care Medicine, Children’s Hospital Los Angeles,
University of Southern California Keck School of Medicine, USA

Ch"d’-e"'s% &% USC Universityof
Hospital 0% | T Souther Calibrria

DISCLOSURE

I have no actual or potential conflict of interest in relation to this presentation

Childrens
Hospital
5 ANGHLES

10

Objectives

: | . Physiologic changes induced by one-
lung ventilation

* Techniques for lung isolation

o Strategies and devices for single-lung
ventilation

Identify * Common pitfalls in one-lung

ventilation

Compare

Childrens
Hospital
5 ANGHLES

10

Thoracotomy

Thoracoscopy

Childrens
Hospital
Los AnGeLes!

“Children
are not
small
adults”

Childrens
Hospital
Los AnGeLes!

Physiology of SLV in Small children

(A) Non-dependent lung
Better ventilated

Poorly perfused
~—

" 40% RBF
\ ¢ Increased intra-abdominal

=== Mefastium - prosure transmitted to the
« Chestvia the diaphragm -

60% PBF
T4t
~ Decreased chest wall compleance

Dependent lung
Better perfused
Poorly ventilated

‘Templeton TW, Piccion F, Chatterjee D. Anesth Analg. 2021 M: do Children's
10.1213/ANE0D000D000D005077. PMID: 33215885 Hospital
105 ANGELES!

Hypoxic Pulmonary Vasoconstriction

(B) Non-dependent lung

———

20% PBF
HPV directs blood to
- better ventilated lung
and improves V/Q matching-
80% PBF i

Dependent lung

‘Templeton TW, Piccioni F, Chatteriee D. th Analg, 2021 May doi: Children's!
10.1213/ANE 000000D00000077. PMAD: 3215855 Hospital
105 ANGELES!

60

aspa2023.org



\1 9t ASPA conference & 31 KSPA annual meeting

Rebecca Donovan Margolis: Beyond the Mainstem: Lung Isolation Techniques in Small Children

Anatomic Considerations

Mainstem Standard UC

Bronchus ETT Size for Standard C ETT Size

Diameter Endobronchial for Endobronchial
Age (mm)? Intubation (OD mm)® Intubation (OD mm)®

R L R L R I
0-3mo 4.4* 36° [3.0(42) 25(3.6)] 3.0(4.3) -
3-6mo 4.7¢ 39 |3.0(42) 25(3.6)] 3.0(43) -
6-12mo 5.4* 42 35(49) 3.0(42 35(49) 3.0(43)
12y 54° 56° 4.0(55) 35(49 40(56) 35(49)
2-4y 75° 6.6° 45(6.2) 35(49 45(62) 35(4.9)
4-6y 83 73° 45(6.2) 40(55 45(62) 4.0(5.6)
6-8y 89 78 55(75) 50(6.9 55(7.5) 5.0(6.9)
8-10y 9.9° 8.8° - - 6.0(82) 5.0(6.9)

Templeton TW, iccion £, Chitterjee .

10.1213/ANE.0000000000005077. PID: 3215885,

Childrens
Hospital
Los NG

Anatomic Considerations

*Distance from carina to take-
off of LUL bronchus is = 3X
greater than on the right

*The take-off of the RUL
remains within 1cm of the
carina in children up to 8 y.o.

Childrens
Hospital
Los nGees!

g
Mainstem
Cannulation

Left Facing
Bevel-Tip
of ETTisto ||
the Right
of Center

Techniques: Mainstem Intubation

Mainstem
Cannulation

Right Facing
evel-Tip

of ETTis fo
the Left

of Center

Rotated 180°
(concave posteriorly)

High Incidence
of Success

Childrens
Hospital
Los nGees!

Mainstem Intubation: Disadvantages

Seal/lung isolation issues

Inability to deliver CPAP to
operative lung
Can’t quickly change to
two-lung ventilation

Childrens
Hospital
Los NG

Childrens
Hospital
Los AnGeLEs!

Fogarty Arndt 5Fr Uniblocker
*Low volume, High pressure cuff  *High volume, Low pressure cuff +Has a bend at the tip
*No central channel *Most literature in young children *More rigid

*Round not elliptical balloon

*Removable internal wire with
central channel

*High volume, Low pressure cuff
*No central lumen or suctioning or CPAP.

Childrens
Hospital
Los AnGeLEs!

‘See sizing in Table 2. Size.
apents o sicebong 5
‘ventiated and cufed vs ‘oversized in this age group.
uncufed ETT.
Lazar , Chtterie D, Templeton Tw. Paedats Anest. 4 Childrens
10.1111pan 14333 Epub 2021 Nov 21 PUID: ATETET5 Hospital

105 ANGELES!

Intraluminal & Extraluminal Bronchial Blocker

Peion, F. & Chateree, D (2021).
10.1213/ANE0000000000005077

hidren. Anesthesio & Anigesio 1325, 1383:1399. doi

Extraluminal placement
is only option for
children < 2 y.o0.

Need at least 4.5 ETT for
blocker & fiberoptic
scope

Childrens
Hospital
Los AnGeLEs!

aspa2023.org
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Techniques: Bend the BB ~ Getting'the blockerin place

30-45 bend 1.5 cm proximal to cuff [ CLINEREEIREIER
with j tip wire

| Consider a mainstem approach using
mainstem intubation

Templeton TW, Downard MG, Simpson C, Zelr KA, Templeton L8, Bryan Y. Childrens Lzar A, Chaterie D, Templeton TW. Paedite Anaesth & Childrens
Paedits Anaesth doi: 10:1111/pan 12882, Epub 2016 Mar 9, PMID: 26956885, Fospiial 10.1111/pan.14333. Epub 2021 Now 21 PMID: 4767676 Hospital
105 ANGELES! 105 ANGELES!

Tips for Bronchial
Blockers

Tips for Bronchial

Blockers

* Place ETT anterior to BB so blocker
occupies larger posterior glottic
opening

* Leave blocker slightly
deep before positioning
* Target leak of 18-24 cm H,0

* Inflate the cuff under

* Place ETT high in trachea to allow direct vision

better visualization of carina

Templton, ., icin . & Chttee, . (201, - Children's Children's
Andgesi, 132, 1363139, o 10,1213/ ANE CO00000000005077 Hospital Hospital
103 Anns 103 Annies

Bronchial Blockers: Disadvantages

* Displacement
* More likely to be displaced into distal

Ti ps for : | trachea
Bronchial /”

* Can migrate distally leading to loss of
isolation

B I o c ke rs i 2 ‘ —1* Bronchial injury from cuff over distension

/i
// — « Hypoxemia during placement

Chlldrﬁn’ls» Chlldrun’s»
s RNeass it

jospital
105 ANGEL

Perioperative Management of OLV Hypoxemia During OLV

’ Limit TV to = 4-7 mL/kg

Use PEEP

during OLV

Target PIP of 21-24 cm H,0

Expect hypercarbia

ﬁ%"szﬁ':zfgp eSS 5 o 0 5. 1 o 1P, ST cmmr-msQ’

jospital
105 ANGEL
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g

Thank you!

N
ASPA'2023

The Korean Society Pediatric Anesthesia

@ tigrofut Y]

“wmary |f

Childrens
Hospital
Los NG
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Reference Chart for OLV Device Sizing

1. Age and Device Selection for OLV in Infants and Young Children
Mainstem Standard UC

Buonchs  ETTSuofr  Standard CETTSe
Diameter _Endobonchial for
Age (mm)* Intubation (0D mm)*  Intubation (0D mm)*  §FAmdt  7FAmdt  9F Amdt 3F oF SF 35 45 26F
® 1 ® T R LT m® 4 B Fogry Fogaty Pl Rl Becr Ument Ument OO
3002 2568 3063 - € - = 3 E e =
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Acute to Chronic Postsurgical Pain: Influence of
Psychosocial Factors

Jennifer A. Rabbitts

Department of Anesthesiology & Pain Medicine, University of Washington, Seattle Children’s Hospital, USA

Conflicts of Interest

* Consulted on pediatric trial design for Pacira Pharmaceuticals
(2021; not discussed in this presentation)

* This presentation does not contain off-label or investigational use of
drugs or products
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Chief Complaint: Bella, 15 y/o girl, presents to her

Clinical pediatrician with complaints of ongoing back pain.
HP!I: S/p spine fusion for scoliosis 8 months ago.
Case nitially had problems with pain in the hospital and at home.

At last follow up, pain was improving; discharged from
ortho clinic with plan for routine follow up at 1 year.
PMH: Mild depression and trouble sleeping,
sees a counsellor.
Social History: Family having trouble coping. Brittney missing
a lot of school due to pain. Has not resumed track or soccer.
Physical Exam: Well healed scar, no inflammation.
Otherwise normal systems exam.

« Identify diagnosis and frequency of chronic
postsurgical pain in youth

Learning

o llustrate risk factors for transition from acute
to chronic pain

i@ Perioperative Intervention

o Describe clinical trial testing effectiveness of a
psychosocial program to prevent chronic pain

Pain that...

Definition of

Chronic Post-

Surgical Pain
(CPSP)

develops after a surgical procedure

is a continuation of acute post-surgical pain
or develops after an asymptomatic period

is localized to the surgical site or projected
to a referred area

persists for at least 3 months after surgery

affects quality of life

importantly, other causes of the pain must be
excluded

PAIN 160(1):p 45-52, 2019; Br J Anaesth 87(1):88-98, 2001.

common
is CPSP?

i

Rosenbloom*, Frederiksen, Wang, Gordon, Park, Birnie, Rabbitts: PROSPERO 2022 CRD42022306340 *Credit for slides

Types of Surgeries

Pectus Carinatum Repair
Pectus Excavatum

Repair
1

18 Studies
Mixed surgeries (General &
Orthopedic)

n = 2093 Children APP*’“d]em’“Y

N 3
' Spinal Fusion
} N 10
A ‘ Mixed (Or;hopaedic)
|

aspa2023.org
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Study name {Cnunmr‘l ey Event rate and 95% CI Study name Country Event rate and 95% CI
L o+ Pl
I
Batoz et ol 2016 | Fance ! 0109|0076 0153 - Batoz et ol 2016 France 0109 0076 0153 I - I I
Sioberg ot al 2013 Tonz loozs om0 - Sioberg ot 2013 us ol 0073 070 -
Bailey et al 2021 | canada | 1029 lo.osy 0182 - Balley et al 202/
Knudsen et al 2018 | Denmark | ] 0143 10.055 0324 — Knudsen et al 2(
Beeckman et al 2021 | Belgium 1 o079 jom 0275 1 Beeckman et ol
Rabbitts et al 2015 UsA Vowes loios 0302 —— Rabbitts et ol 2(
Palabiyik et ol 2021 Trurkey 1 lomss oz 0252 E Palabiyik et al 2
Rabbitts et ol 2020 lusa | 10198 0133 0.285 - Rabbitts et al 2(
Page et al 2013 | Gonada 10250 o1 0351 —- Page ot al 2013
Naryanasany otol 2022 | USA 0257 10183 0349 —— Narayanasary 4
Ocay et al 2020 Canada | 10263 loaz7 0378 —— Ocay et al 202]
Rosenbloom et al 2019 I Canada | 10357 0295 0.423 —— Rosenbloom et ¢
Perry et al 2021 U | 10361 (0223 0527 & Perry et al 2021
Chidambaran, Ding ot al 2017 | USA 0378 0298 0.465 —-— Chidambaran, f
Fraser et al 202 a1 1406 lo2sz o561 - - Fraser et al 202 25% CPSP
Julien-Marsollier et al 2021 Ifrance 1 10422 0308 0.545 —1T ]uhsn—MmmH\el\
Julien-Marsollier et ol 207 | France | 1 0528 (0367 0683 — Ll Il
Landman et al 2011 WA _ 0536 ,0478 0592 t— Landman et al 201 Ush 0536 0478 0592
Pooled - “ome” 0192 0336 Pooled 0258 0192 0336
Prediction Interval 0258 0061 0.650 — Prediction Interval 0258 0061 0.650
000 025 050 075 100 000 025 050 075 100
.
Summary of 14 Studies
.
Risk/ e %
\
] .
Protecti . 14 studies 1
rotective ! |
1+ Pre-surgical, ! Eipaera . Casiaaane pESEes SR SR A \
1 ! Pre-Surgical Sorae Acute Post- | Long-Term Post-
surgical [ ' il gey | ; i ; '
! gical, | U P Iy ) Surgical i Surgical !
1 . L L7y i |
| acute postsurgical ! ji Tohed [ +Beyhourincrease 1| »Moderate-tosevere 1” ’
\ 1 (sl I inthedurationof 1 | painintensity trajectory | | :
factors 1 \ c:lis(:: Ph?l‘m 0 sur%ery isassociated | | group membership 1§ ;
1 1 1 ~Youthun§'e( o I with anincrease of | |+ Pain unpleasantness | Fi N onen g an.ga.con 4
| 1 Yot b mead™™ 11 2l6intheoddsof 1 |+ Highanlgesic
\ / I UL oWmoo I g developing 1-year I | requirements in hospital |
+ Youth functional ping 1! 4 P
N e e ST e o7 1 disability B CPsP ! 1« Parent pain |
: + Youth poor deep : : : : catastophizing :
\ / \ 4y 4
W i 3 W i gl s e s e s i 7’
~ =
(Kraemer et al., 1994; Weinrib et al,, 2017)
Trajectories, Risk Factors, and Impact of Persistent Pain
After Major Musculoskeletal Surgery in Adolescents: A
A D T
s 5 Replication Study
Alice M. Ellyson, *, Grace Gordon, " Chuan Zhou, *,' and Jennifer A. Rabbitts'* PSVChOIOQI.caI Int_er\_lentlpns in managlng 5 o
postoperative pain in children: a systematic review
Fiona Davidson®*, Stephanie Snow™®, Jill A. Hayden®, Jill Chorney?®4 157 (2016) 1872-1886
° —a— Highand persistentpain (15%) * Meta-analysis demonstrated efficacy in reducing acute postoperative pain
~ .7 —e— Declining pain (85%) e ey %
Meanpainintensiy ©1 &4 1 [ perioperative isk factors: \ * 14 studies, moderate effect size, including adolescent spine surgery
(0-10 NRS, daily diary) © | Adolescent anxiety 1 i . )
. & i Parent pain catastrophizing ! * Longer term postsurgical pain outcomes not examined
® a0 | Sleep deficiency { " 8 5 g
’ | Acute post gl pin | Parent interventions not included

07

> & wb
ARV

\Qx* v

* 119 Adolescents 10-18 years old undergoing major MSK surgery 1 Pain; 2022; 23(6):995-1005.

* Barriers to implementation of psychological interventions into
perioperative care

* Lack of access to psychosocial resources

@ SurgeryPal

Objective: Examine effectiveness of psychosocial intervention to prevent
transition from acute to chronic postsurgical pain after adolescent spinal fusion

Pre-surgery Post-surgery ;P:|
intervention phase intervention phase | follu’:-up I

3 weeks
post-surgery

4-8 weeks Surgery

I
6-months post-
pre-surgery

3-months surgery

post-surgery
*» N=500 adolescents (12-18 years) and parent/caregiver
* Scheduled spinal fusion surgery (idiopathic condition)
* Active intervention (SurgeryPal) vs. online education program (control)

Rabbitts et al. Trials 22(506):1-12, 2021; Trial registration NCT04637802
Funding: NIH NICHD and Helping End Addiction Longterm (HEAL) Initiative: UH3HD102038, MP!: Rabbitts; Palermo

Sugengeal =

< e )
o g8
o
X
Pantnsty
Jros—
SeopProdns
Vood v
# - il
LAy

4

CBT for Adolescents  MOIToW

Mabilizing Behavior Change
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Parent CBT
Website .

Welcome tothe SugeryPal progrant

aftorsurgery

Online Preoperative Intervention Targeting
Anxiety, Sleep, and Pain Self-Management

M CBT Skills (Additional Parent Skills

Preparing for surgery
-Deep breathing.
-Strategies to improve sleep habits.

-Gathering information from the medical team.

Coping with worry
-Thought and mi Parent-t

Getting ready for the hospital and recovery
-Imagery and distraction for managing anxiety  -Social connections and support.
or pain.

Murray et al. (2022), Canadian Journal of Pain 6(1):12-23

Online Postoperative Intervention Targeting
Anxiety, Sleep, and Pain Self-Management

0
M (CBT skills IAdditional Parent Skills o :
Coping at home after surgery ] 00
-Strategies to improve sleep habits. -Principles of self-care. o © 00
-Music distraction and mindful breathing. 0 b
« United States 0" i (+] : oo
Getting back to activities Oo
-Behavioral activation, and activity pacing. -Handling daily stress. 00
? 0
e 0 9
o o
Long-term recovery
-Progressive muscle relaxation. -Positive self-statements to reduce distress. o0 9 (4]
%
k’k
N
P——
Murray et al. (2022), Canadian Journal of Pain 6(1):12-23 SPal map

Referring Sites

Preliminary feedback

* 250 youth consented (66% enrollment rate)

* 96% retention rate (1 voluntary dropout; 9 surgery cancellations).
* Promising feedback from completed participants.

“How would we have
gone through recovery if
we hadn't had this study?
And why isn't this a part of
our everyday medical
practice?” (parent)

“Picturing being on a
sunny island helps me
relieve stress... those
[skills] were like the main
things that made me
recover” (teen)

“Deep breathing like
calms me down and
usually makes my pain
feel a whole lot better”
(teen)

“That flexibility
because we just
wouldn’t have been
able to participate if
it had to be during

business hours”
(parent)

 Recovery trajectory of acute pain over 14 days

¢ Daily pain intensity & interference at 3 & 6 months

Secondary Outcomes

* Quality of life; psychosocial distress; sleep quality; Prevalence
of chronic pain

Chief Complaint: Bella, 15 y/o girl, presents to hgr
pediatrician with complaints of ongoing back pain.

HP!I: S/p spine fusion for scoliosis 8 months ago.

nitially had problems with pain in the hospital and at home.
At last follow up, pain was improving; discharged from
ortho clinic with plan for routine follow up at 1 year.

PMH: Mild depression and trouble sleeping,
sees a counsellor.
Social History: Family having trouble coping. Brittney missing
alot of school due to pain. Has not resumed track or soccer.
Physical Exam: Well healed scar, no inflammation.
Otherwise normal systems exam.

CLINICAL
CASE

aspa2023.org

|\~, Chronic postsurgical pain is common in

adolescents following major surgery

Psychosocial risk factors are key in driving
pain persistence following surgery

Implications

Perioperative psychosocial interventions
have potential to interrupt negative
trajectory of pain and disability
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A Non-Pharmacological Approach to Post-Operative Pain
Management in Children with Multiple Traumatic Injuries
-A Presentation for ASPA 2023 by KKH CHAMPs

Tanuja Nair

KK Women'’s and Children’s Hospital (KKH), Singapore

A
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j n i Objectives

#1: #2:
To gain an overview of
CHAMPs @ KKH

Child Life, Art and Music

Therapy Programmes
CHAMPs

Restricted, Sensitve (Normal)

To understanding of varied
non-pharmacological
approaches to pain
management utilised by

&
% @ Aot
s

h‘l‘\, 4‘ S ——
ASPA 12023 ccurutronsmimss P S

Content

% Anintroduction to CHAMPs

)

% Non pharmacological pain management approaches

)

% Case study

Restricted, Sensitive (Normal)

..Jl ‘\ .
ASPA 2023 oo

All about
e2: CHAMPS

Child Life, Art and Music Therapy Programmes
Empowering patensfo become CHANPions of he hos pholstoy

Restricted, Sensitive (Normal)

s
’;ﬁ @ unaomel

A

&
ASPA 2023 coratronis D S

CHAMPs

Introduction

The KKH CHAMPs (Child Life, Art, and Music Therapy Programs) team:
* is a multi-modal team comprising:

child life therapists, art therapists, and music therapists

)
+ focuses on empowering patients

* attends to patients’ psychosocial, functional, and

emotional needs in a creative and holistic manner ~ Child Life, Art and Music Therapy Programmes

Restricted, Sensitive (Normal)

e

A

JX TN ey < I—

Evidence and
practice based
interventions

Trained and
accredited
professionals

Functional, ‘
emotional and
psychosocial
needs

Holistic and
empowering

Multi-
Disciplinary Team
(MDT)
Partnerships

Restricted, Sensitive (Normal)
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How It Works...
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CHAMPs
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ASPA 2023 oo

~

Patient
Profile

Ages 0 yrs up

s
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CHAMPs

Mental pERES—-
Wellness
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CHILD LIFE
THERAPY
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m
s

children understand and cope with eropist e Client
illness, surgery, hospitalization, s
treatments and procedures.

Understanding Child Life Therapy

Therapeutic play in the hospital is
also known as Child Life Therapy.
Child Life Therapy helps to address
challenging emotional needs of
children who have an illness or
surgery that requires hospitalization.

-

-

A hospital stay can be stressful for
children and their families.
‘, Sometimes, children feel scared,
‘ confused and powerless.
Therapeutic play is used to help

| 1
{ ml
Restriced, ensitve (Normal) g
&

A

ASPA 72023 ot

-

mt
't 4
go®

-

Play Based

:@ @ sty

Child Life Therapy

Resilience Focused Individualized Approach

Derelopmentally Grounded
Domains of
Child Life
Seniices

4 Assoioton of Cid e rofesionals (ACLP)
Relationship Orieated Trauma lnformed |

'
o |

A

PX TP ey X I——

Based on Piaget’s Cogitive Development Theory

Concrete Operational stage ('f Relates to pain physically and able to identify its location
Lul

Transitional-formal stage @ Begins to understand the concept of more complex pain

Adapted from O'Keefe (2001)

Child Development and Pain Perceptions

Stage (ages) ptions

P"‘(‘;Fi;’;:is‘;"“l 2 Perceives pain as a physical event that disappears like magic

(7-11yrs) within the body

(10-12 yrs)
Formal Operational Begins to problem-solve similar to adults, but may not have
(12_12 rs) ' developed coping mechanisms and may imagine the sinister
i implications associated with pain.

. a |
b i aald

A

PX TP ey X I——

Child Life Therapy and Pain Care

A child's ability to cope with pain is influenced by age and
previous pain experience’- Norma O'Keeffe (2001)

te anxious emotional states to enhance

Enhance procedure knowledge and readiness |
Normalize hospital environment and enhance

pain perceptions

overall coping

Restricted, Senitve (Normal)

A

ASPA 2023, T

Restricted, Senitve (Normal)
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Understanding Art Therapy

SO S
o §0 @ uitzomiery

Art Therapy

Artwork

C L]
Verbal therapy

An experiential psychotherapeutic approach
utilizing many creative modalities within a
therapeutic relationship with a trained
therapist...(Art therapists) have been trained to
work therapeutically using the visual arts

The Australian, New Zealand and Asian Creative Arts Therapies
Association (ANZACATA)

Art Therapist

J
.A&&Méu

70

A
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Through art making...

Art Therapy in Pain & Trauma Care

response to emotional and physical
problems

Manage symptoms of stress and anxiety

Reduces pain perception by moving the menta
focus and improve mood (Shella, 2018)

Restricted, Senitve (Normal)

aspa2023.org
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MUSIC
THERAPY
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39 Understanding Music Therapy

Musie

“Music therapy is the scientific use of music interventions

within a therapeutic relationship towards observable or S a
Y %

measurable functional, educational, rehabilitative or well- g ’éc(

o/ the %
being bya p § : %

&
- Association for Music Therapy (Singapore)
o) [y
Thasns Therapeuiic Reatonship Client

W

[T ——

AN ‘
ASPA 12023, crccmetrmimnen @

Music Therapy in Pain & Trauma Care

Gate Control Theory (Melzack & Wall, 1965)
- Music, in the form of sensory information, blocks the passage
of pain signals (Brown et al., 1989)
Pain triggers stress response in sympathetic nervous system (Pasero,
Paice & McCaffrey, 1999)
- Music can decrease physiological stress markers e.g. heart rate,
blood pressure (Chanda & Levitin, 2013)

Neuromatrix Theory of Pain (Melzack, 1999)
- Music can help in all

pain b

»‘l ’\ .
ASPA 2023 oo

Non-Pharmacological
Approaches

AN .
X TNET.7 < P— 4

Child Life Therapy

Psychosocial

Emotional Well-

being

Coping Strate;

Medical Play Comfort Positioning Medical Dialogue 2 Pglans 8y
Educational Videos Schedules/ Plans/ :

B Pl;
and Info Slides Charts AL
Rehearsal - Role Deep Breathing & Therapeutic

Playing Guided Imagery Exploreton Blay Diversion
F22
q_'( ﬂ q‘
)

[ b![
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Art Therapy

Art Therapy

Mindfulness-based art therapy methods to encourage
shifts in pain perception and coping with emotional

Mindfulness- difficulties - increase in awareness of physical states,
. based , developing kindness and compassion towards oneself
o’ at “and one’s experience, gaining a balanced perception of

thesself as abled rather than disabled.
Recognition of the impact that C
traumatic experiences may have

on pain perception and

management, always ensuringa |~ Trauma- Strength-  Increasing sense of mastery with art-
psychologically safe | informed based  making, improving self-esteem and
environment and therapeutic v conﬁdel:u:e_ ) o
relationship during art therapy. Expanding coping toolkit to include art as
e . atool for coping with stress, anxiety and

acute pain experiences.

Provision of a safe and non- ~*
judgmental space to allow SAFE
sharing and exploration of other
stressors or personal difficulties

that may impact on pain
perception and coping with pain.

AN .
ASPA 12023 vt .
Music Therapy

Biopsychosocialspiritual Approach for Pain and Trauma Management

Biological
* Music releases endorphins that can counteract pain (Beaulieu-Boire et al., 2013)

Psychological
* Music decreases izing on painful (Eckh

Social
@ * Preferred music triggers dopamine release (Chanda & Levitin, 2013)

&

et. al.,, 2014)

h)

1) Spiritual
*Meaningful music to the patient can facilitate connection, comfort, and a higher
sensorial experience (Lauzon, 2020)

aspa2023.org
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* 10year old, boy who was involved in a polytraumatic road traffic accident

* He suffered several major injuries including a:
o Splenic laceration
o Small left pneumothorax with several rib fractures
o Open tibia fracture

* Patient required multiple procedures and intensive rehabilitation during his
long hospital stay

;ﬂ’i- Hé&l‘ ; :‘%ﬂ

A

FX TRy < I——

CHAMPs Activation...

Procedure
education
and prep

%

Art Therapy '-?'l/

Referral For:

Pain
perception and
management
for coping

Coping and
pain
support

Self expression
and
acknowledging
pain

B S
CHAMPs
Family

support and
transition
planning

Resource and
insight building
for pain
- management

n&’iﬂé&l‘ ; :‘%ﬂ

AL
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;% S
CHAMPs

CHAMPs Process...

Procedural Transition
- & p=- Expressive planning
Supportive
’b /
Art Thera| 7 __[ Perception
s/ --=(  supportive shif
Referral For:
) . : Cathartic/
Dmmgn & Supportive Expressive
Refocusing

, —
T ik acalitl)

AL
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e
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Why CHAMPs Works...
\J

Gentle &

Patient

centred

non
invasive

and

directed

CHAMPs

Low
entry
barrier

A
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Resources

A
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Role of Analgesic Adjuvants in Severe Burn Injury in Children:
Timing and Precision

Teddy Fabila

KK Women's and Children's Hospital, Singapore/Philippine
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A \

I(childkmd)
HOSPITAL

B -

ﬁ i

A

Tl - P——

ﬁ i

Psychologic
trauma

ysiologic
stress

Burn injury [ Left
pain untreated

A

Opioid based
pain treatment

A -
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Learning Objectives

Redefining the significance of the following in pain treatment for children with severe
burn injuries:

* Multi-modal
¢ Multispecialty
 Opioid-sparing techniques

Role of pharmacologic and non-pharmacologic treatment:

¢ What
¢ When
* How

A

Tl - —

Multimodal approach

* Analgesic agents
* Anti-inflammatories
* Local anaesthetics
* opioids

* Adjuvants
* Ketamine
* Clonidine
* Gabapentin

aspa2023.org
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Carkos "Botong’ Francisco, Bayanihan, 1962
UNILAB's adminstraton buiding n Manila

Multimodal

Multispecialty

+

Still in Pain

Paracetamol PO/IV 15 mg per kg Q6H maximum of 1 g
Paracetamol PO/IV 10 mg per kg Q6H (< 6 months)

Paracetamol PO/IV 7.5 mg per kg Q6H (< 1 month)
strictly given for the first 24-48 H, reassess thereafter

Opioid sparing technique

ﬁ Swsm

Non-Pharmacologic

A‘; increasing
ASPA 2023 vt /

Pharmacologic . ‘ Strong-opioid
Pain decreasing + non-opioid
v”@ + adjuvants
&Ry
NS N —
World Health Non;op|0|d Step 2 )
Organization +adjuvants Severe pain
* By the Clock
g The WHO 2-step
* By the Child
ISR Mild pain Analgesic Ladder

* By the Appropriate
route [Non-opioids =

* By the Ladder

* No contraindication to NSAIDS

* 6 months old and above

Add Ibuprofen PO10 mg per kg Q8H maximum of 400 mg
(strictly or PRN for the first 24-48 H, reassess thereafter)

Still infPain

Oxycodone
0.1-0.2 mg/kg/dose OR
Q6H (strictly or PRN)

ol

Morphine syrup
0.2-0.4 mg/kg/dose
Q6H (strictly or PRN)

I\/(NEM)
Morphine infusion
20-40 meg/kg/h

lways order anti emetics (PRN

henever opioids are on board
for high risks patients

Stillin Pain

Standardised institutional protocol |
'S

bor strictly) Children’s Pain Service Referral

AL
U N—

Non-pharmacologic

Objectives of non-pharmacologic

intervention include:

« Teaching the child confront pain,

« Develop coping mechanisms for pain,
thus decreasing requirements for
pharmacologic requirements for pain
relief.

A
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Non-pharmacologic

Psychiatry 2009

Psychologists.

Occupational
therapists

Wiechman Askay S, Patterson DR, Sharar SR, et al. Pain management in patients with burn injuri

Int Rev

A
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Non-pharmacologic

Wiechman Askay S, Patterson DR, Sharar SR, et al. Pain management in patients with burn injuries. Int Rev Psychiatry 2009.
Martin-Herz SP, Thurber CA, Patterson DR. Psychological principles of burn wound pain in children. Il: Treatment applications. J
Burn Care Rehabil 2000. )

Guided
Imagery

Hypotic
analgesia

Virtual
reality
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Information|
provision

breathing

lexercises, and

Relaxation
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Wound expl|

Pharmacolagie treatment

A-; Five Phases: Burn Pain Paradigm o
ASPA 12023 -caoerronrminen 4

* Pain at rest * Brief but * Unexpected * Predictable * Pain that lasts
o Lowto intense pain spiking of and temporary >6months
moderate during the pain levels Increase. - * Most
. . repeated * Combination of common
TSy h £ background neuropathic
o Long chaliecio and pain
duration dressing. breakthrough

Shelley Wiechman, PhD, Sam R Sharar, MD. Paradigm-based treatment approaches for burn pain control,

UpToDate. Aug 23, 2018.

Patterson DR, Sharar SR. Burn pain. In: Bonica's Management of Pain, 4th edition, Fishman SM,

Ballantyne JC, Rathmell JP (Eds), Lippincott Williams and Wilkins, Philadelphia 20101 . | ! i
pon

y Q
Variability of @potny
burn injury

phases
L q — Dosing of
Hyperalgesia anélgneiia
~ Challengesin
burn pain
. treatment and -
prevention -
?Piold al"n?é?mﬁ“
tolerance - burn injury
Progression to
Chronic

oDt
Frida Kahlo, La Columna Rota “The Broken Column", 1944,
Museo Dolores Olmedo, Xochimilco, Mexico City, Mexico

Askay SW, Stickin M, Carrougher GJ, et a. Using QMethodology to dentiy reasons fo distress in bum

Wechman Askay S, Paterson DR, Sharar SR, e1 1 P i iagement i patients with bum njries. Int
Rev Psychiatry 2009,

The journey home

-
Postoperative

A Five Phases: Burn Pain Paradigm (Postoperati\%pain)

AGDA 9022 s
Classification of burn injury Pharmacologic Non-Pharmacologic
* Superficial partial thickness  *+ Non-opioid adjuvants *  Approach technique

+ Mild to moderate pain * Paracetamol strictly * Information provision

* Most painful immediate * Ibuprofen Strictly *  Deep breathing
injury * Clonidine (anxiety) *  Relaxation techniques
* Result in hyperalgesia * Opioid *  Cognitive behavioral
* PO Morphine syrup/Oxycodone; or techniques
|V infusion/ P It * Avoidance technique
¢ Distraction

* Moderate partial thickness * Non-opioid adjuvants
* Moderate to severe pain * Paracetamol strictly
* Marked hyperalgesia * Ibuprofen Strictly
¢ Pain ificati Y in Or Ketamine
and pain chronification prevention)
* Clonidine (anxiety)
* Opioid
* IVinfusion/PCA/ NCA Morphine

*  Guided imagery
*  Hypnotic analgesia
*  Virtual reality

* Deep partial to full thickness *+ Non-opioid adjuvants ‘

+ Absence of pain * Paracetamol strictly POD !

* Pain related to * Ibuprofen Strictly 0
inflammatory response 2

A
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* 10-year-old boy, Weight: 30 kg
* 25% TBSA moderate partial thickness burn

* Wound exploration and dressing

Non -

Pharmacotherapy

Pharmacotherapy * Paracetamol 15mg/kg/dose Q6H (IV/PO)
* Avoidance * Ibuprofen 10 mg/kg/dose TDS (IV/PO)

: AmeaCh + PCAMorphine + Keta mine

* Patientand

(1ml=20mcg/kg)

* Infusion: Imi/h

* Bolus: 1ml

* Lockout: 5 minutes
* Max: 8 mi/hour

parent coping
must be identified
during consent
taking

A

F 1] TEE N——
Adjuvants for Preventive analgesia

ﬁ i

Treatment Peri-operative Phase
Combination Pe { Inra Post
T
¢ Premedication 2| +
* Intraoperative 3 f
|| e Caudal block e s
* Postoperative :"” :’I - ©
Channel effects gl L
iNMDA o PCA 7} T3
e o Infusion L + | + | +
{ Ltype Ca

aspa2023.org

A

Ao e

ASPA 2023 . it ssnmmimm ':% @ oo
A

4 Morphine and Ketamine Combination in One PCA pump Regimen for Post-

.. operafive Pain Relief for Posterior Spinal Fusion: An Refrospective Cohort Study
Aman MDOPEA Angl Yo, Miteds (Anes

[ S

0

The Benefits of Intraoperative Small-Dose Ketamine on
Postoperative Pain After Anterior Cruciate Ligament Repair

Christophe Menigaux, b, Dominique Fletcher, b, Xavier Dupont, Mp,
Bruno Guignard, Mp, Frederic Guirimand, Mp, and Marcel Chauvin, Mp

Department of Anesthesiology, Hopital Ambroise Pare, , France

* Decrease morphine usage
* Decrease opioid-related side effects
msmmeniame e First 24 hou

75
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Ultra-low dose Ketamine PCA
10-year-old boy, Weight: 30 kg

Body Weight (30 mg) in 50 ml total

volume Normal Saline

Recommended setting:

« Infusion: 1 ml = 20mcg/kg/hour
* Bolus: 1 ml = 20mcg/kg

A
e
ASPA 12023 i seomsmimess
* 10-year-old boy, Weight: 30 kg
* 25% TBSA moderate partial thickness burn
* Wound exploration and dressing

Non -

Pharmacotherapy

Pharmacotherapy * Paracetamol 15mg/kg/dose Q6H (IV/PO)
* Avoidance * Ibuprofen 10 mg/kg/dose TDS (IV/PO)
* Approach * PCA Morphine + Ketamine
* Patientand (1ml=20mcg/kg)
parent coping * Infusion: 1mi/h
must be identified * Bolus:1ml
during consent * Lockout: 5 minutes

* Max: 8 ml/hour
8 C|Onidin9(foranxiety)

taking

* Lockout: 5-10 minutes
 Maximum: 6-8ml = 120-160mcg/kg/hour 56 { + 12 meg/kg/dose Q6H (IV/PO)
| ubhm 5 Lol
i&m& 42 ﬂ & & Iél
N Z\N
ASPA 12023 ccurutronsmimss :@ Sunzanrnn ASPA 2023 wcicririmin :‘@ e

Adjuvants for Preventive analgesia

* Premedication
e [ntraoperative

¢ Neuraxial/Regional
blocks

¢ Intravenous
* Postoperative

Clonidine is an alpha2-agonist

It inhibits the secretion of the neurotransmitter
noradrenaline.

Lowered blood pressure and ultimately led to feelings of
calm and relaxation.

rn, symptoms of an:
mproved.

A
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@ Simaai
as)

10-year-old boy, Weight: 30 kg

Clonidine PO 30 mcg (1 mcg/kg) Q6H strictly for 5 days
LN
Maximum dose: PO 60 mcg Q6H (2mcg/kg)

H
CLONIDINE #
SORON

Safety measure:

« Titrate 20% (increase/decrease) daily
« Titrate according to patients' behavioural changes and hemodynamic
status

A
e
ASPA 12023 i seomsmimess
* 10-year-old boy, Weight: 30 kg
* 25% TBSA moderate partial thickness burn
* Wound exploration and dressing

@ Simaai
as)

Pharmacotherapy

1 Avoldance + Parcetamol 15me/kg/dose QS (V/P0)
. *+  Ibuprofen 10 mg/kg/dose TDS (IV/PO)
T e—— e Approach + PCA Morphine + Ketamine (1mi=20meg/kg)
i) coacotensy * Early referral to A el
+ Paracetamol 15m/kg/dose QSH (V/PO) CHAMPS + Bolus:iml

+ Avoidance

« Approach

+ Patient and parent coping
must be identfed during
consent taking

+ Touprofen 10 mg/kg/dose 0S (V/6O) 1 Lodouti5 minutes
PCA Morphine + Ketamine
(1mi=20mcg/ie)

+ Infusion: 1mi/h

+ Max:8mi/hour
+ Clonidine for anxiety)
+ 12 meg/kg/dose QH (1V/P0)
. st Gabapentin
+ 5mg/kg/dose maximum of 300
mg/dose
* Startas BD, then slowly
increase to TDS

+ Clonidine (for amviety)
+ 12 megfhg/dose Q6H V/PO)

POD

o 4 <
-

A
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W Suvsonma
as)

Adjuvants for Preventive analgesia

Peroperative Phase
Combination Pre | Inra | Post

* postoperative analgesia,

* prevention of chronic post-
surgical pain

* preoperative anxiolytic

* prevention of postoperative
nausea and vomiting
(PONV)

¢ postoperative delirium

76
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@ Simaai
as)

* Gabapentin has no
direct GABAergic action

Opiids * Does not block GABA

Antidepressants

r——
Non-opioid analgesics

uptake or metabolism

O, gue
e

) Ascending spinothalamic tract
) Descending pathway

D Synapses in dorsal hom

D Peripheral nociceptors

000e

aspa2023.org
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Gabapentin: anti-hyperalgesic drug

[Substance P
| Tachyidnin
| Givtamate

dorsalroot ganglion

Spinal cord

* NMDA blockade
* Inhibits influx of Calcium ions
* Prevents central sensitization

(wind up)

et
-5

* A26 subunit of the
voltage-dependent
calcium channel

* Reduces excitatory
amino acid

* Decrease AMPA
receptor

* Decrease
noradrenaline in
the brain

Periphery

Inflammation

A
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@ Simaai
as)

Ketamine to Gabapentin Transition

1mifh

10-year-old boy,
Weight: 30 kg

150 mg TDS (1 month)
08mi/h

150 mg BD
PCA Morphine + Ke e 150 mg BD

(1ml=20mcg/kg) %
Infusion: 1ml/h
Bolus: 1 ml
Lockout: 5 minutes 4
Max: 8 ml/hour

06mi/h

OFF PCA

04mi/h
0.2mi/h

omi/h

PODO

POD1

POD2 POD3 POD4 POD5

~-Ketamine -e-Gabapentin ' " |
42 % iL & J%H

Acns Tanas

Anticipated severity of pain

* Severe procedural pain

* Mild-to-moderate procedural
pain

A Five Phases: Burn Pain Paradigm (Procedural)

Pharmacologic

¢ Under General Anaesthesia
¢ Premedication
* Midazolam and/or Clonidine
* Non-opioid adjuvants
* Paracetamol
* Ibuprofen
* Opioid
* IV Morphine bolus
* IV fentanyl bolus

* Under General Anaesthesia or moderate sedation

*  Premedication

*  Midazolam and/or Clonidine
* Non-opioid adjuvants

* Paracetamol

* Ibuprofen
* Opioid

* IV Morphine bolus

* IV fentanyl bolus

s s omrioren

Non-Pharmacologic

* Avoidance technique

* Distraction

*  Guided imagery

*  Hypnotic analgesia

*  Virtual reality
*  Approach technique

* Information provision
Deep breathing
Relaxation techniques
Cognitive behavioral
techniques

Poo

B N —————
ot e 11

o

KKH Workflow for clinic base chanJe of burns dressing

A

v

Tobe give:\ at home

Paracetamol (15mg/kg/dose) |
Ibuprofen (10/mg/kg/dose)

ASPA 2023 vt

KKH Workflow for clinic base change of burns dressing

Parental involvement
Cognitive behavioural techniques

Morphine syrup (0.2mg/kg/dose)
Lidocaine 2 % Gel

+

To serve after physicians' assessment
1

et
-5

————— 20 minutes--—

A

ASPA 2023 vt

@ Sinioaim
-5

Five Phases: Burn Pain Paradigm (Chronic pain)
Pharmacologi

* 330 50% of burn patients Non-opioid adjuvants
* Neuropathic pain most * Paracetamol
common * lbuprofen
* Gabapentin Or Ketamine
* Clonidine (anxiety)
* For severe cases of opioid dependence:
* Opioid rotation

Non-Pharmacologic

Avoidance technique
*  Distraction
*  Guided imagery
*  Hypnotic analgesia
*  Virtual reality
*  Approach technique
* Information provision

* Naloxone *  Deep breathing
* Lidocaine *  Relaxation techniques
*  Cognitive behavioral

techniques

MalenfantA, Forget R, Amsel R et al. Tectile, in

Pain 1998,

Dauber A, Osgood PF, Breslau AJ, et al. Chronic persistent pain after severe burns: a survey of 358 bum survivors. Pain Med 2002,

A
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L &
¥ Acute

Subacute / Chronic

%

Suspected /
Becoming Chronic

S

Refer to CHAMPS for
strategies on coping

Refer for RECAPS.
programme under
Psychology

Refer o Children's
Pain Management
Clinic (CPMC) intake
interview (outpt)
through CPS

Known Chronic

aspa2023.org

A Beyond opioid-based pain treatment
ASPA 12023 ccomrronrminen

Non-pharmacology
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A Beyond opioid-based pain treatment
ASPA 12023 crtronrmsms

How will | be ab 0 my institution
| [ & |5

provide pain-sensitive patient care?

A Principles of Chil_kind -

A
chilekind

How can our patient-fronting healthcare providers [

Non-pharmacology Institutional Protocols |
Vo =i

ASPA72023....

¢ An institution-wide commitment to pain
prevention and treatment

¢ Ongoing education and awareness of pain

¢ Developmentally appropriate pain

HOSPITAL assessment protocols

¢ Evidence informed pain prevention and
treatment protocols

* Ongoing self-monitoring and quality

improvement
anbil e s

AL
ASPA 2023 vt

Principle 1: Institutional Commitment to Pain Prevention,
Assessment and Management

Awareness and acknowledgement

* Handwritten appreciation postcard
o ChildKind Champion Award 23

Leadership support

Pain Awareness Week

A o sm{ualm

ASPA 12023 certronrmims B Suwsenann

Principle 2: Ongoing Education and Awareness of Pain

KKH pain han k

Annual multidisciplinary Pain conference

Online education for new staff (pain culture awareness)

AL
ASPA 2023 vt

1. NUR CU KKH, From 03.0ct.2022to 14-0ct.2022

Principle 3: Pain Assessment

Pain reassessment and documentation focus

Maintaining compliance and sustainability

A common language among healthcare
providers (JCI AOP Standard)

A “ s Si{;g(HaI(h

ASPA 12023 certronrmims B Sivimonen
Principle 4: Protocols, Procedures, Guidelines

Pain Committee

. e Oncology .
Protocols reviewed and
updated

Complex Pain

Sedation Weaning

Children's Pain Service
Non-Pain Service

Postop Orders

Collaborators:

Collaborators
PAS, Plastic, Ortho

Collaboration
Without Sedation
OuchLess Project

Procedural Sedation
Collaborators:

PE, Sedation
Pacds Med

A

s

ASPA2023..

Principle 5: Self-monitoring / Quality Improvement

HCAPHS Results from

Pain-related QI and research

A

quarter 2019- 1% quarter 2022

Ql central depository within Infopedia
Periodic updates on HCAPHs results

Identify KKH pain-related markers

ASPA2023....
Summary

The multimodal, multispecialt
opioid-sparing technique:

treatment and prevention of
choice for children with severe
burn pain.

aspa2023.org
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Summary

ﬁ i

Pharmacologic and

non-pharmacologic approaches:

¢ Tailored according to the patient's
requirements during the five phases of the
burn pain paradigm

* Timely given and precisely administered

e Build rapport and trust from patients and
care providers

¢ Involve parents, and give them roles

“ PaediatricPain _ Hi5! -
o R

BUILDING CAPABILITIES
EDUCATION ‘THROU

IGH TRAINING «
EDUCATION

NoN-
CH SURGICAL

PROCEDURAL

The journey home

i

Adaty

Set realistic end points towards the
e journey ahead.

|
It's a marathon, N

100-meter dash!

aspa2023.org
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