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Pediatric OSA

* 1 to 5 percent of children affected
* Most commonly between 2 and 6 years old
* Snoring in up to almost 20% of young children
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Standardized grading of tonsil size

Risk Factors

* Adenotonsillar hypertrophy
* Obesity

 Particularly in adolescents
* Other neurologic, skeletal or medical

Causes

* Cerebral palsy, down syndrome, cranio-
facial anomalies, Prader-Willi, etc
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What to ask?

* Nocturnal symptoms g - * Daytime symptoms

* Snoring 3 or more nights a week * Sleepiness less common
(insufficient alonel) * Age inappropriate naps, falling

* Mouth breathing, pauses in asleep in school, bus etc
breathing, coughing or choking in e Behavioral problems
sleep, restless sleep * Hyperactivity, aggression,

* Enuresis impulsivity

» Sleep walking or sleep terrors  Mouth breathing

* Teeth grinding * Morning headaches
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The modified Mallampati classification for difficult
laryngoscopy and intubation

Evaluation

* History as before
* snoring, pauses in breathing, enuresis, etc

The modified Mallampati classification[1] is a simple scoring system that

e Exam

* Growth — obese? Or poor growth?

* Head and Face
Craniofacial anomalies (ie retrognathia,
midface hypoplasia), mouth breathing, turbinate
hypertrophy - sies

* Mouth o
* High arched palate, macroglossia, tonsil size

Child with allergies

Open mouth
with recessed
lower jaw

Children with allergic rhinitis may v‘llsp\ay “allergic shiners" and "adenoid
s," resulting from longstandir
adenoid facies include a long, = 1 ; shor children. This
upper lip; exposed upper inciso SScﬂ lower jaw; and forw ;ud head graded as eMv use airway obstruction
posture. during sleep.
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Evaluation

e Gold standard: in lab polysomnography (PSG)

* Only diagnostic tool to definitively identify obstructive events
and classify severity of OSA

* Lots of variation in clinical practice regarding use of PSG

* Ease of obtaining/availability factor
* Generally recommend for high risk patients
* When exam and symptoms do not correlate

* Video/audio recordings from parents

Hospital for Children
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PSG — what are we looking for

ninutes. F\E[llatan:\.r"-r minutes. Sle [:Eﬁ:,le
5 minutes.

* AHI
Respiratory Events
The polysomnogram revealed a presence of 6 obstructive, 27 central, and 1 mixed apneas resulting in a Total

* Obstructive vs central S bohou T combe A poptea T 30 e ps ot Tt w0 o1
{ERA events resulti x (RDI) of 20.4 events per hour.
e 1-5 mild, 5-10 moderate, >10 severe
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([ J O 2 d . Cardiac Summary
n a I r 0 bpm while the maximum pulse rate

The average pulse rate was 87.8 bpm. The minimum pulse rate was 18
was 155.0 bpm.

( CO 2 Other notable findings:

Patient was breastfeed intermittently throughout the study.
Diagnosis:

1.
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Conditions that warrant preoperative polysomnogram prior to adenotonsillectomy

Condition/disease Comments

Age <2 years The risk for perioperative respiratory complications is increased compared with
older children. The clinical examination may not accurately predict the presence
of OSA.

Obesity (BMI =95t Risk for OSA generally increases with the severity of obesity.
percentile)

Down syndrome Evaluate for hypothyroidism prior to surgery. In addition, there is an increased
risk for atlantoaxial instability for children with Down syndrome.

These patients are likely to require adjuvant surgical procedures or therapy to
manage residual sleep apnea after adenotonsillectomy, due to multiple sites of
obstruction.

Craniofacial anomalies Severity and sites of airway obstruction vary depending on the anomaly.

These patients are likely to require adjuvant procedures or therapy to manage
sleep apnea, due to multiple sites of obstruction.

Neuromuscular These children also may have significant hypoventilation, in addition to
disorders obstructive symptoms.

Mucopolysaccharidosis Pulmonary and cardiac dysfunction may also be present.

Sickle cell disease These children have increased adenoid and tonsil size compared with normal
volunteers. They are also at increased risk for complications in the immediate
perioperative period, including acute chest syndrome.

\/ 0‘ hsner Children with these conditions are at risk for OSA and/or respiratory complications following
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Management

* Based on age, symptoms, co-morbidities, PSG
* Adenotonsillectomy

* Watchful waiting up to 6 months

* Positive airway pressure

 Corticosteroids or anti-inflammatory therapy

Hospital for Children
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What if | do nothing?

* Untreated severe OSA
e HTN
» Altered cardiac morphology (ie R and L ventricular hypertrophy)
e Pulmonary HTN (limited data in children)

* Poor growth
* Excess energy breathing during sleep
* GH may be decreased

* ADHD or disruptive behavior

Hospital for Children
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Clinical manifestations of obstructive sleep apnea in children

Mighttime symptoms

thing; paradoxical abdominal movements
in breathing

Mouth breathing

ng N unusus
e "-i'u‘.'l.-"r||.|||:'_; « P eferenc

nacturia

= Morning headache
Potential consequences in childhood

® Attention deficit by,

Hospital for Children
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Adenotonsillectomy

* Generally first line for otherwise healthy children with adenotonsillar
hypertrophy
e Severe OSA (AHI >10)

* OSA symptoms plus recurrent tonsillitis

* Paradise criteria: 7 infections in a year, 5 a year for two years or more or 3 a year for 3
years or more

* Even for those with documented severe OSA with no hypertrophy
* Role in mild to moderate OSA as well

Hospital for Children
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Adenotonsillectomy

 Surgical techniques * Risks
* Cold steel * Bleeding 2-3% generally
* Bovie electrocautery***what we use * Dehydration/need for hospitalization
here e VPI - less than 1/1000
* Coblator
* Gold laser
* Recovery

* Up to 2 weeks

Hospital for Children
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https://csurgeries.com/video/tonsillectomy-using-electrocautery/?wvideo=rzk4holowo

Adenotonsillectomy in Complicated OSA

* Increased peri-operative risk
* Obesity

* Very young age (<36 months)
 Abnormal upper airway tone
* Congenital syndromes

* Craniofacial anomalies
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Watchful Waiting

* For those with mild-moderate OSA on PSG

* Supportive care
* Treat allergies, asthma, nasal dryness with saline

* Sleep hygiene

Hospital for Children
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Childhood Adenotonsillectomy Trial (CHAT)

* Children 5-9 with AHI 1-30
* T&A as compared to

Results [ )
Children with Mormalzed

Children with NMormalzed

8]
%0
T
&0
50
4
30
w0
10

watchful waiting led to:
* Improvement in quality of life
. he ] f participants with normalizatio ographic findings ned as an apnea—hypopnea index [AHI] s
* Behavior <2 eventsper houroran obstnuctive apnea ndex score o <1 event racka bmseie e of
* Subjective sleepiness

* Sleep apnea symptoms
* Normalized AHI 79% in T&A vs
46% in watchful waiting

Orther ) Obese Monobese ) =Median =Median

Figure 2. Normalization of Polysomnographic Findings.

below the median value (P<0. l.‘.ll}1|
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CHAT Study

Table 2. Qutcome Measures.™
MNormative Early Effect
Outcome Mean Watchful Waiting Adenotonsillectony Size P Value

ze from Change from
Baseline

to 7 Mo Baseline
Primary outcome

MEPSY attention and executive-function 10015 101.1+14.6 5.1+134 101.5=15.9

scoref
Secondary outcomes
Conners' Rating Scale scoref 50£10
Caregiver rating 2.6=11. -0.2+9 .4 525116
Teacher rating 531128  -1.5x10.7 56.4x14.4
BRIEF score 5010
Caregiver rating 50.1+11.5 A4+8 R 501112 -33+85
Teacher rating 56.4+11.7 L 2 57 2+141 -31x126

*5-5RBD score 0.2+01 0.5=02 -0.0x0.2 0.5=0.2 -0.3x0.2

3
PedsQL score®® TEx16 JT6.5+15.7 091313 F73+153 59=13.6

Apnea—hypopnea index — no. of events fhri MNA

Median
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Positive airway pressure therapy

* Managed by Pulmonology/Sleep Medicine
* For those with minimal adenotonsillar tissue
 Strong preference for non-surgical management

* May be preferable to stabilize patients with severe
OSA prior to surgery

* CPAP vs BiPAP

\/ Ochsner

Hospital for Children

https://childrenswi.org/-/media/chwlibrary/images/medical-care/pulmonary-medicine/cpapmachine.jpg ?h=200&w=300&hash=08B7D1EE S5FA61E11F 68C1471E 30934C9



Corticosteroids or Anti-inflammatory

“SINGULAIR® 5 mg

* Mild or moderate OSA, nasal obstruction g montelukas

* Intranasal corticosteroids +/- Leukotriene modifier
e 2-4 weeks

e Side effects

* Nosebleeds
* Nightmares, aggression, depression

{FLC J“'_-lL.,.
.._

e
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Where does this data come from?

« Randomized trial of 25 children 6 weeks of intranasal [t

obstructive sleep af

steroid reduced AHI from 11 to 6 events per hour el o ot

* Double blind crossover trial of 48 children treated with
bUdesonide’ 50% Showed normalizatiOn Of PSG ..lilzltt-‘:rilaé;':l-lfI;l;;;sonideTreatmentfo(rDChildrenWithMild
Obstructive Sleep Apnea Syndrome &
parameters

e Systematic review concluded intranasal steroids may

improve nasal obstruction but effects on PSG
u n C e rt a i n Cochrane Database of Systematic Reviews | Review - New search § Conclusions changed

Anti-inflammatory medications for obstructive sleep apnoeain
children

e Stefan Kuhle, Dorle U Hoffmann, Souvik Mitra, Michael S Urschitz  Authors' declarations of interest

Version published: 17 January 2020 Version history
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Where does this data come from?

* Cochrane review showed reduction in AHI, possibly adenotonsillar

size with monteleukast

* Retrospective review of 752 children with mild OSA treated
with a combination of intranasal corticosteroids and

montelukast

* >80% experienced beneficial effects

Antiinflammatory Therapy Outcomes
for Mild OSA in Children

Leila Kheirandish-Gozal MD, Rakesh Bhattacharjee MD, Hari P.R. Bandla MD, FCCP,
David Gozal MD, FCCP ° =

Ochsner
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Cochrane Database of Systematic Reviews  Review - Ir New search || Conclusions changed

Anti-inflammatory medications for obstructive sleep apnoeain
children

2 Stefan Kuhle, Dorle U Hoffmann, Souvik Mitra, Michael S Urschitz Authors' declarations of interest
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Refractory OSA

Management of Pediatric Persistent
Obstructive Sleep Apnea After
Adenotonsillectomy

¢ Pe rSiSte nt OSA afte r T&A i n 25% O r Stacey L. Ishman, MD, MPH', Stephen Maturo, MD?,

Seth Schwartz, MD, MPH?, Margo McKenna, MD*, Cristina

m O re M. Baldassari, MD®, Mathieu Bergeron, MD®,
Boris Chernobilsky, MD’, Zarmina Ehsan, MD®, Lisa Gagnon,

APRN CPNP?, Yi-Chun Carol Liu, MD'?, David F. Smith, MD,
PhD'', Jeffrey Stanley, MD'%, Habib Zalzal, MD'?, and

* Often this may push parents towards Nuf Dhepyasiwan, MEd'*
trial of conservative treatment

* What is it?
* AHI greater than 1 event per hour with
symptoms or >5 without

Ishman, S.L., Maturo, S., Schwartz, S., McKenna, M., Baldassari, C.M.,
Bergeron, M., Chernobilsky, B., Ehsan, Z., Gagnon, L., Liu, Y.-C.C.,
Smith, D.F., Stanley, J., Zalzal, H. and Dhepyasuwan, N. (2023), Expert

Hospita| for ‘;}'; il ‘Pen Consensus Statement: Management of Pediatric Persistent

- Obstructive Sleep Apnea After Adenotonsillectomy. Otolaryngology—
Head and Neck Surgery, 168: 115-
130. https://doi.org/10.1002/0hn.159



https://doi.org/10.1002/ohn.159

Table |. General Statements: Statements That Reached Consensus

MNumber

Statement

Mean

Ourliers

Table 3. Management of Children With Obesity: Statements That Reached Consensus

Mumber Statement Mean Qutliers
Children have persistent OSA if they have an AHI of greater than | eventfhour with symptoms: or an AHl of 7.72
greater than 5 events/hour without symptoms after tonsillectomy.
Shared decision making (including the likelihood of success/cure of additional interventions) assists families and 19 Weight loss is part of a multipronged approach to treat overweight and obese children with persistent O34,  B.18 |
children to determine their optimal surgical and nonsurgical management of persistent OSA. 20 Wclght lozz in children with DIJESIt:r' and persistent OS54 impri:nnzs their OSA. 736 |
Children have persistent OSA if they have mild to moderate OSA (obstructive AHI berween | and 10 eventsthour)
with associated daytime andior nightime OSA symptomatology after AT. i1 Mutritional counseling is a necessary part of the multidisciplinary care for children with obesity and 172 |
Children with persistent OSA after AT benefit from multidisciplinary treatment with specific practitioners persistent O5A
determined by the medical needs of the child. These providers can indude primary care physicians, sleep . . .
medicine clinicians, dentists, otolaryngolegists, and pulmonolagists, among others. 12 Children with obesity and persistent O5A benefit from treatment by weight-loss professionals, induding but ~ 7.54 |
Symptoms suggesting persistent O5SA include snoring, mouth breathing, secondary enuresis, difficulcy with not limited to nutritien, endoc rlr'u:rlng:r_ and bariatric su rgery.
attention, fatigue, behavioral problems, underweight/overweight, restless sleep, and hyperactivity.
Abbreviations: AHI, apnea hypopnea indes; AT, adenotonsillectomy; O5A, obsoructive sleep apnea.
Table 4. Medical Managerment: Statements That Reached Consensus
Mumber Statement Mean Outliers
Table 2. Patient Assessment: Statements That Reached Consensus
Mumber Statement Mean Ourliers " .
7 In children with persistent O5A and surgically modifiable sites of obstruction, surgery or a trial of CPAP are  8.72 0
4 PSG is useful after medical or surgical treatment of severe persistent O5A or mild or moderate persistent  7.90 a bath reasonable options.
Q5A with symptoms. ' 1 ' "
5 When PSG s not readily available or when children eannot tolerae an in-faboratory PSG, alternate testing in  7.72 8 AutoPAP is a useful therapy in select children with persistent O5A who are awaiting CPAP titration study or 827
children {eg, oximetry, home sleep testing, or cardiorespiratory study) can be used to evaluate persistent OSA. further su FE‘IEEI I'I'IEI'IEEEITIL‘HL
a '
B A PSG is useful after treatment” for persistent OSA to direct management for asympromatic children with 772 ! 10 Intranasal steroids are a safe and effective treatment for children with mild or moderate persistent OSA and  7.90
factors that increase the likelihood of persistent OSA that include Down syndrome. obesity, craniofacial
syndromes, and neurclogic impairment. nasal obstruction.
25 Waiting 3 months to obtain a PSG after surgical or medical treatment” in a child with persistent OSA allows ~ 7.90 0 11 Montelukast is an effective treatment for children with mild or moderate persistent O5A and symptoms 7.63
for surgical recovery and establishment of normal sleep schedule.
29 Instruments to evaluate symptom burden and QOL, such as the P5Q and O5A- 18, are useful tools in assessing  7.90 a of SDB.
children at baseline and the impact of treatment and treatment modalities in children with persistent OSA. 13 CPAP is a reasonable treatment aption for children with g.bcgit}r and persistent D5 B.45
30 Evaluation for recurrent adenoid hypertroy is indicated for children with nasal obstruction and persistent  B.36 0 n Y ' " '
ypertrophy P 26 Observation is reasonable for management of asymptomatic children with mild persistent O5A, B.27
OS5A after AT,
us positiv ) - T
Table 5. DISE Statements: Statermnents That Reached Consensus Table &. Surgical Management: Statements That Reached Consensus
MNumber Statement Mean  Outliers
Murmber Statement Mean Qutliers
12 Tracheostomy is an effective treatment for patients with severe persistent OSA in whom other medical and  8.63 0
\ _ ' " surgical treatment modalities have failed or are contraindicated.
14 Children undergulng DISE-directed SUrgery for persistent OSA may experience improvement in SDe 78 0 37 Lingual tonsillectomy is a safe and effective treatment for children with persistent OSA who have lingual 7.54
symptoms and q'—-'allt}' of life. tonsillar hypertrophy identified using endoscopy.
31 The nose i a comman site of obstruction in children with persistent O5A and should be assessed. 75 i i8 Turbinate reduction surgery is a safe and effective treatment for children with persistent OSA who have 772 |
32 DISE allows for identification of sites of obstruction before performing additional airway surgery for children B.63 0 turbinate hypertrophy.
39 Supraglottoplasty is a safe and effective treatment for children with persistent O5A who have sleep dependent  8.00 0
with persistent OSA. laryngomalacia identified on DISE.
i3 Children undergoing DISE-directed surgery for persistent O5A may experience improvement in the apnea- 7.72 0 40 Expansion pharyngoplasty is a safe and effective treatment for children with persistent OSA who have lateral  7.45 I
h ind d ¢ ¢ d wall collapse identified on DISE.
e 42 Mandibulomaxillary distraction is a safe and effective treatment for children with severe persistent OSA who  7.09
Abbreviations: DISE, drug-induced sleep endoscopy; O5A, obstructive sleep apnea: 5DB, sleep disordered breathing. ) ) have mandibulomaxillary 'ns,”mc'cnc"
43 Hypoglossal nerve stimulator implantation is a safe and effective treatment for severe persistent OSA in 763 0
children with Down syndrome.
+4 Craniofacial surgery is beneficial for children with craniofacial abnormalities and severe persistent OSA_ 745
‘ s n e r Abbreviations: DISE. drug-induced sleep endoscopy; O5A, obstructive sleep apnea.
H OS p i t a I fo r c ildpe n Table 7. Postoperative Management: Statements That Reached Consensus
MNumber Statement Mean Outliers
46 Overnight observation minimizes complications for children who undergo surgery for severe persistent OSA.  7.80 I

Abbreviation: OSA, obstructive sleep apnea.




Refractory OSA — Statements simplified

* Defines what it is
* Benefit from multidisciplinary team (ENT, sleep medicine, PCP etc)

e PSG useful

* 3 months post op
* Weight loss/nutrition counseling helpful
* Trial of CPAP reasonable
* Trial intranasal steroids/montelukast
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Refractory OSA — Statements simplified

* Observation reasonable with mild persistent OSA
* DISE directed surgery may improve QOL, AHI, O2 nadir

* What is a DISE?
* Drug induced sleep endoscopy
* OR
Mimic sleep state
Observing upper airway sites of obstruction
Nose, palate, tongue base, larynx

Hospital for Children
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DISE - Nose

-

No Obstruction Partial Obstruction Significant Obstruction

Nasal Airway”

A
Alrway 1s patent at antenor infenor turbmate AIrway narrow ed to less than 2mm Anterior inferior turbinate contacts scptum

at antenor infenor turbinate

Cureus. 2020 Oct; 12(10): e10765. Published online 2020 Oct 2. doi: 10.7759/cureus.10765

PMCID: PMC7606258 | PMID: 33154838

/ 0 C h s n e r Pediatric Drug-Induced Sleep Endoscopy: Technique and Scoring System

H OS p ita I fO r ‘ il Pen Monitoring Editor: Alexander Muacevic and John R Adler

Adrian Williamson, IV,! Samira R Ibrahim,2 Steven W Coutras,! and Michele M Car™




DISE - Adenoids

5-.75% ol choana blocked
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DISE - Palate

NO movement in respiratory cycie, no Airway narrows causing partial obstruction Completely closes oropharyngeal airway

obstruction
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DISE — Oropharynx (Tonsils, lateral pharyngeal
walls)
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DISE — Tongue Base

Widely patent retrolingual airway, no Fills vallecula partially or completely Pushes epiglottis postenorly such that

movement during respiration but epiglottis is well positioned epiglottis touches posterior pharyngeal wall

\/ Ochsnher
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DISE — Lingual Tonsils

Vo
»

Not '-':1‘]'“'."-"-"| or absent Fills vallecula but ¢ |'II_'.','|"II:- does Displaces l.‘|"|l,1il"“ s postenorly such that

not L'-.nnplct-.'l'- obstruct airway -;'l*u'h'-nlx touches posterior j‘niunn-.‘c.':f wall

. — - . . . ’ .
Patent vallecula Vallecula partially filled by lingual tonsil Vallecula completely filled by lingual tonsi|

or tongue base or longue base

\/ Ochsnher

Hospital for Children




DISE - Epiglottis

Vertical, airway widely patent I'wo-point contact with postenor pharyngeal wall, Touches postenor pharyngeal wall and

alrway patent but narrowed obstructs airway

Hospital for Children
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DISE — AE folds/arytenoids

['rue and false cords visualized casily Mild shortening, partially retracting epiglottis, Part of true cords not seen as arytenoid
vocal cords seen pulled forward by short AE folds

IIIH'IIIl: IL"\llll.l.'nll. mn

4 J.
\/ 0 Vertical, no collapse Movement anteriorly and/or medially Complete collapse into glottis
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What after a DISE?

* Address sites of obstruction — usually at time of DISE
 Some do under separate anesthetic

* Sometimes needs to be staged
* Tracheostomy is always a definitive option in severe OSA

* Hypoglossal nerve stimulation is an option for Down syndrome
e Older than 13
* AHI 10-50

\/ Ochsnher
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Lingual tonsillectomy/Midline glossectomy

\/
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Lingual tonsillectomy and midline posterior
glossectomy in children with obstructive
sleep apnea

Evan J. Propst, MD, MSc, FRCSC*!

From the “Department of Otolaryngology—Head & Neck Surgery, Hospital k Children, Toronto,
Ontario, Canada; and the "Department of Otolaryngology—Head & Neck S , University of Toronto,
Toronto, Ontario, Canada




Pharyngoplasty/Palatoplastyw o —

ace sutures into palatopharyngeus pedicle
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https://csurgeries.com/video/expansion-sphincter-pharyngoplasty/?wvideo=21sbomdvu2
https://csurgeries.com/video/expansion-sphincter-pharyngoplasty/?wvideo=21sbomdvu2

Mini-symposium: Upper Airway Abnormalities

Laryngomalacia: Review and Summary of Current Clinical Practice

Supraglottoplasty

Marc C. Thorne, Susan L. Garetz *

Department of Otolaryngology-Head and Neck Surgery, Division of Paediatric Otolaryngology, University of Michigan Health System, 1540 East Hospital drive
SPC 4241, CW-5-702, Ann Arbor, Michigan 48109-4241

@ Redundant arytenoid
mucosa

Shortened aryepiglottic
folds

:“ Omega Shaped

Epiglottis

Epiglottis obstructing
laryngeal inlet
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Questions?

\ Hospital for
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