Epidemiology and Screening
Considerations of Paediatric
Obstructive Sleep Apnea



‘| do not have any financial interest in any of the products or
diagnosis and treatment management suggestions to be
discussed In this presentation.

The discussion to be facilitated today is intended to be general in

nature and should not be used to substitute a proper detalled
clinical assessment of any individual patient. ”

Dr. Carlos Flores-Mir



Paediatric Sleep Disorder Breathing

Why does this matter?
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PSDB Assessment - Dentists

http://martindaledental.com/oral-surgery-procedures/sleep-apnea/



Complexity of the upper airway

http://
kauveryhospital.blogspot.c
a/2012/05/3d-imaging-of-
upper-respiratory-tract.ntmil

https://ct-dent.co.uk/justification-for-x-ray/



Group of physiopathologic conditions
characterized by abnormal respiratory
pattern during sleep.

Snoring-Upper Airway Resistance Syndrome
(UARS)-Obstructive Sleep Apneas (OSA)

Chan J et al. Am Fam Physician. 2004; 69: 1147-54.



Sleep Disorder Breathing

Carroll JL. Clin Chest Med. 2003: 24: 261-82.



POSA Patophysiology

Breathing interruption because of
obstruction

Hypoxemia

Oxygen desaturation awakes
patient - open airway

Breathing resumes with noise
(snoring)

No deep sleep cycles

https://proacthealthsolutions.com/providers/obstructive-sleep-
apnea-overview/



Related definitions

Apnea: Complete airflow cessation for 10 sec or >.

Hypopnea: 50% reduction of airflow for 10 sec or >.

AHI(Apnea/Hypoxia Index): Number of apnea and
hypopnea events per hour of sleep.

Arousal: Change in sleep state.




Sleep Disorder Breathing

Sleep Apnoea can be
central, obstructive or
mixed.

https://www.google.ca/url?
sa=i&rct=j&g=&esrc=s&source=images&cd=&ved=0ahUKEwjKoL7FtrLZAhVSx
Fleetham J et al. Can Resp J. 2006: 13: Suppl A: 5-47. MMKHNDCyUQ|RwIBw&url=https%3A%2F % 2Ftwitter.com%2Fnjsleepapnea%?
Fstatus%2F738752391856558080&psig=A0vVaw00fVzNoUhRJPZAJIVIKN7x&u
st=1519145067658777



Sleep Disorder Breathing

Cessation of nasal and oral
airflow In the absence of any apparent
respiratory effort - CNS control.

Central sleep-apnea-
hypopnea syndrome.

Fleetham J et al. Can Resp J. 2006: 13: Suppl A: 5-47.



Sleep Disorder Breathing

0.4% of the cases.
Brain signals that trigger breathing malfunctioning.
Airway remains open.
Snoring does not necessarily happen.

No inhalation efforts.

Fleetham J et al. Can Resp J. 2006: 13: Suppl A: 5-47.



Sleep Disorder Breathing

Strong respiratory effort
that is Ineffective due to lack of
alrway patency - Upper airway.

Obstructive sleep-apnea-
hypopnea syndrome.

Fleetham J et al. Can Resp J. 2006: 13: Suppl A: 5-47.



Sleep Disorder Breathing

84% of the cases.
Effort made to breathe.
Airway is temporarily or permanently blocked.

Snoring happens - worst supine - gravity.

Fleetham J et al. Can Resp J. 2006: 13: Suppl A: 5-47.



Sleep Disorder Breathing

Both situations occur
simultaneously.

Sleep hypoventilation
syndrome

Fleetham J et al. Can Resp J. 2006: 13: Suppl A: 5-47.



Sleep Disorder Breathing

15% of the cases.

Combined signs and
symptoms

Fleetham J et al. Can Resp J. 2006: 13: Suppl A: 5-47.



Paediatric Sleep Disorder
Breathing

Case #1



100 mm

Hypertrophic Adenoids






Epidemiology in adults

Onset after 40 years, but can occur ay any age.
More common in male than females.
Trend to increase with age and BMI.

Large number of adults go undiagnosed

Young T. Am J Resp Crit Care Med. 2002; 165: 1217-39.



Epidemiology in children

* Up to 15% of children SDB; highest prevalence 3-5
yO.

. 2-6% of children and adolescents POSA. More
typical 2-7 yo.

. Equal sex distribution until adolescence. After
puberty more in males.

Biggs SN et al. PLoS One. 2015; 10: e0139142.
Marcus C. Am J Respir Crit Care Med. 1999; 159: 1527-32.
Lewis KL. Curr Opin Pulm Med. 2002; 8: 493-7.



Epidemiology in children

Habitual snoring (> 3 times a week) is relatively
common 3-12%.

Epidemiological studies reported variable prevalence
rates 1-24%.

Most likely prevalence 1-5% of all children.

The most common aetiology is adenoid and tonsil
hypertrophy.

Marcus C et al. Pediatrics. 2012; 130: 714-55.
Loghmanee DA. Pediatr Ann. 2010; 39: 784-9.



Epidemiology in children

* Undiagnosis is quite common due to limited access
to diagnosis tools (PSG +) and potentially lack of
proper understanding of signs and symptoms.

. Because of robust neurological development
throughout childhood, young children are particularly
susceptible to SDB impact in that specific area.

AAPD. Pediatr Dent. 2017; 38: 87-89.



Epidemiology in children

* Individual with sleep disorder Is rarely aware of It -
had to be observed by others.

* Symptoms got unnoticed for long time - it may be
perceived as normal.

AAPD. Pediatr Dent. 2017; 38: 87-89.



Diagnosis

 Symptoms and PSG characteristics are interpreted
substantially different in children compared to
adults.

Brunetti. Chest. 2001; 120: 1930-5.



Obstructive Sleep Apnea




o Standard DX: Overnight polisomnography (PSG)

 Non-validated support from consensus group



OSA Diagnosis

At home or on the go non-validated alternatives



NnPSG Problems

* Onerous - labour intensive
* Inconvenient (specially children)

* Relatively inaccessible - 3 to 6 months wait



NnPSG Problems

* |t Is difficult, however, to define OSA
exclusively using PSG-based criteria.

* There is no definitive set of PSG criteria
that will reliably discriminate those
patients who have OSA and require
treatment.



NnPSG Problems

* First, the clinically valid cut-off for normal AHI Is
unclear in children.

e Second, no consensus has been achieved as to
whether children with AHI values between the
normal cut-off (<1/to 5/hr) should undergo
adenotonsillectomy.



NnPSG Problems

* In addition, PSG measures are poor predictors
of OSA-associated morbidities.

* Patients with similar OSA severity may present
with greatly different clinical phenotypes.



NnPSG Problems

* Children who are very symptomatic may present
a “normal PSG” in the presence of habitual
shoring.

* Conversely, asymptomatic snoring children may
have concurrent and severe respiratory
disturbance in their PSG.



OSA Biomarkers

de Luca Canto G,
Pacheco-Pereira C,
Aydinoz S, Major PW,
Flores-Mir C, Gozal D.
Biomarkers Associated

with Obstructive Sleep
Apnea: A Scoping
Review. Sleep Med Rev
2015; 16: 347-57




OSA Biomarkers

de Luca Canto G,
Pacheco-Pereira C,
Aydinoz S, Major PW,
Flores-Mir C, Gozal D.
Diagnostic Capability of
Biological Markers in
assessment of Obstructive
Sleep Apnea: A
Systematic Review and
Meta-Analysis. Journal of
Clinical Sleep Medicine
2015; 11: 27-36.




OSA Biomarkers

A biomarker is a “biological molecule found in blood,
other body fluids, or tissues that is a sign of a normal or
abnormal processes, or of a condition or disease”.



OSA Biomarkers

Blood
Exhaled breath condensate

Saliva

Urine



Table 4 Diagnostic test accuracy. Measurements for combined biomarkers (children).
Age (range | Sample Size | OSAIN Biomarker ‘Sensitivity/Speci i PPV/ LR+/LR- | DOR | Younden’s
in years) N. ON- ficity (%) NPV (%) # Index Value
OSA # #

Kheirandish-
Gozal et al’’

Gozal et al” 2-9 120 60/60 Kallikrein-1 100/97 97/100 28.60/zero 0.97
Uromodulin
Urocortin-3
Orosomucoid-1
'l

50/20 Urinary 8.20/0.20 41.00 0.72
Neurotransmitters

# Data not available in the original article. The authors calculated data frorm mriormadori avallable in the article. OSA=obstructive sleep apnea
PPV=positive predictive value. NPV=negative predictive value. LR+=positive likelihood ratio. LR-=negative likelihood ratio. DOR= diagnostic odds
ratio.




Age (mean Sample Size OSA/ Biomarker E Seln-sitriv_ity PPV (%) LR+ DOR Younden’s
in years) NON- ' (%)/Specificity I #/ NPV #/ LR- # # Index Value
OSA | (%) (%)
o

Guo et al™ 47 .84 54/9 TRX '; 91/78 34.00

Table 5 Diagnostic test accuracy (adults).
)

N.
#
3 08
Hirotsu et al 44 .63 456 (male) | 192/264 Uric acid ; 62/57 ‘ 0.02
Hirotsu et al 44 .64 565 (female) | 147/418 Uric acid 63/64 3.01
Lentini et al™ 201 182/19 CK | 43/95 13.57
11

Li et al*® 44.0# 68/32 | 100/100 100/100 -
Li et al 44.0# 68/32 100/97 1 99/100 32.00

Ursavas et al 50.5%# 39/34 69/82 10.59
Ursavas et al 50.5¢# 39/34 74/65 " 5.41

# Data not available in the original article. The authors calculated data from information available in the article. OSA=obstructive sleep apnea.
PPV=positive predictive value. NPV=negative predictive value. LR+=positive likelihood ratio. LR-=negative likelihood ratio. DOR= diagnostic odds
ratio. CK=creatine phosphokinase. TRX=thioredoxin, IL-6=interleukin-6, |IL-10=interleukin-10, ICAM-1=intercellular adhesion molecule 1. VCAM-
1=vascular cell adhesion molecule-1.




Paediatric Sleep Disorder
Breathing

Case #2



e, Built-in Mag = 9.7%




Hypertrophic Turbinates



Sleep Disorder Breathing - Symptoms

Snoring >3 times a week  Difficulty to stay asleep

Observed apneas Restlessness

Abrupt awakening with Sweating

breath shortness
Frequent morning
Dry mouth/Sore throat headaches

AAPD. Pediatr Dent. 2017; 38: 87-89.



Sleep Disorder Breathing Index

Number of apnea and hypnosis:

Mild 5-15 events/hour
Moderate 15-30 events/hour

Severe >30 events/hour



Sleep Disorder Breathing Index

Number of apnea and hypnosis:
Mild 1-5 events/hour
Moderate 5-10 events/hour

Severe >10 events/hour

Marcus CL et al. Pediatrics. 2012; 130: 714-25.



Can act alone or combined with other
general health diseases
(cardiovascular, endocrine, etc).



OSA Health Impact

 Major public concern
* Associated to:
* behavioural and cognitive deficits
* Increased cardiovascular morbidity

* Increased risk of metabolic dysfunction

http://helptostopsnoring.com/what-exactly-is-sleep-apnea/



www.snorecentre.com/blog/
2013/03/27/infographic-the-
consequences-of-obstructive-
sleep-apnoea/trackback/



Paediatric Sleep Disorder
Breathing

Case #3









Deviated Nasal Septum -



Prevalence varies - 15% to 37%

> males than females (34% to 15%)

Increased risk for Afro Americans and Asians
Obesity - BMI - Short neck w/ large circamference
Upper airway anatomy - obstruction

Craniofacial anomalies - genetics

Smoking

Medication (alCOhOl, benzod iazepines) http://www.dom.pitt.edu/PACCM/images/faculty-figures/givelberfigurel.jpg



OSA Risk Factors Adults

https://survivingsleepapnea.com/wp-content/uploads/2013/07/Infographic3.jpg



Adenotonsillar hypertrophy

Obesity

Craniofacial anomalies (upper/lower jaw)
Neuromuscular disorders (cerebral palsy)

Syndromes affecting upper airway
anatomy (Treacher Collins, Pierre-Robin,
Marfans, Apert, Trisomy 21)



Tonsil and/or Adenoids hypertrophy most common cause.
Chronic rhinitis and septum deviation also mentioned.

Obesity

Craniofacial anomalies
Neuromuscular disorders
Nasal abnormalities

Preterm birth



Waist circumference
Metabolic factors
Neck circumference
Ethnicity

Asthma

Local environmental irritants



Clinical Approach - Screening

 Medical history - Allergic rhinitis, frequent
colds or sinusitis, snoring, attention
disorders, sleepiness during the day

e Clinical examination - mouth posture,
craniofacial characteristics, tonsilar size



 Cause or effect? Children with POSA
frequently have abnormalities In
craniofacial morphology.

o Common observations: steep
mandibular plane, retrusive chin, inferior
hyoid bone, transversely constricted
maxilla are.



 These craniofacial variations targets for
orthodontic interceptive therapy
(functional appliances and ME) in mild to

moderate POSA children.

* These approaches are similar in patients
with these craniofacial characteristics
regardless of their POSA status.



Paediatric Sleep Disorder
Breathing

Case #4



(Onhopantoniograpts




FH-SN ()

Maxillary Skeletal (A-Na Perp) (mm)
Mand. Skeletal (Pg-Na Perp) (mm)
MP -SN ()

U1 - Palatal Plane () 110.0 5.0

= - - — — =~ — "~ —— —

U1-SN () 86.7 103.1 5.5

U1 - ANS (mm) 272 300 5.0




http://tonsilcure.com/wp-content/uploads/2014/07/tonsil_grading-730x510.jpg






Paediatric Sleep Disorder Breathing

ENT referral
Adenotonsillectomy completed July 14

Significant decrease of PSDB signs/symptoms



Pediatric Sleep Questionnaire

(Screening)

Name of the child:_

Person completing 1

Date that you are completing the questionnaire: Qfo O%t ZO(S

Instructions: Please answer the questions about how your child IN THE PAST MONTH. Circle the correct response
or print your answers in the space provided. “Y” means “yes,” “N” means “no,” and “DK” means “don’t know.”
For this questionnaire, the word “usually” means “more than half the time” or “on more than half the nights.”

Please answer the following questions as they pertain to your child in the past month.

YES NO Don’t Know
While sleeping, does your child:

Snore more than half the time? ... [ N) DK
Tl Lo Ly sy T S L O B i e, 6 e - W0 DK
Sore (Bl L R e s Oy DK
Have “heavy” or loud breathing? ..o : DK
Have trouble breathing, or struggle to breath? ... N DK

Have you ever seen your child stop breathing during the night? DK

Does your child:
Tend to breathe through the mouth during the day?

Have a dry mouth on waking up in the morning? ...
Occasionally wet the bed? ...

Does your child:
Wake up feeling unrefreshed in the Morning? .......cc.cccvevviieiiciiiiciiinnnnenn,
Have a problem with sleepiness during the day? ...........cccocviinimininin e,

Has a teacher or other supervisor commented that your child appears
sleepy during the dayy e e e e e e e
Is it hard to wake your child up in the morning? ...........c.ccoeoiiicviiiiinnnn
Does your child wake up with headaches in the morning? .......................
Did your child stop growing at a normal rate at any time since birth? ....

15 yourichildioverwel sty o R e i s e s onass s

This child often:

Does not seem to listen when spoken to directly

Has difficulty organizing tasks and activities

Is easily distracted by extraneous stimuli

Fidgets with hands or feet, or squirms in seat

Is “on the go” or often acts as if “driven by a motor”

Interrupts or intrudes on others (eg butts into conversations or games)




Withopantomograph |









Pediatric Sleep Questionnaire

(Screening)

Name of the child:_

Person completing

Date that you are completing the questionnaire: ﬁdo i OQ" ZO[S

Instructions: Please answer the questions about how your child IN THE PAST MONTH. Circle the correct response
or print your answers in the space provided. “Y” means “yes,” “N” means “no,” and “DK” means “don’t know.”
For this questionnaire, the word “usually” means “more than half the time” or “on more than half the nights.”

Please answer the following questions as they pertain to your child in the past month.

YES NO Don’t Know
While sleeping, does your child:

Snore more than half the time? ......

AlWays SNOTEP ..o

Snore loudly? ..ooceviiein e

Have “heavy” or loud breathing?

Have trouble breathing, or struggle to breat

DK
DK
DK
DK
DK

D3 )

=

@Y

i)

=\

Have you ever seen your child stop breathing during the night? DK

Does your child:
Tend to breathe through the mouth during the day?

=3

Have a dry mouth on waking up in the morning? ........ccccovniiennrnnnn,
Occasionally wet the bed? ...

G5

Does your child:
Wake up feeling unrefreshed in the morning? ..
Have a problem with sleepiness during the day? ..

e

5

Z,

Has a teacher or other supervisor commented that your child appears
sleepy during the day? ...........ccooovveeeiieinccce i

Is it hard to wake your child up in the morning? .

Does your child wake up with headaches in the morning? .......................
Did your child stop growing at a normal rate at any time since birth? ....
Is your child overweight? ..o

This child often:

Does not seem to listen when spoken to directly

Has difficulty organizing tasks and activities

Is easily distracted by extraneous stimuli

Fidgets with hands or feet, or squirms in seat

Is “on the go” or often acts as if “driven by a motor” .
Interrupts or intrudes on others (eg butts into conversations or games)




Obstructive Sleep Apnea
ORIGIN




Sleep Disorder Breathing

Nasal area (Nasopharynx)
Hard/Soft palate/Uvula (Velopharynx)*
Base/back Tongue (Oropharynx)*

Lymphoid tissues sidewalls (*)






PSDB & Craniofacial Development

Cause or effect? Children with POSA
frequently have abnormalities In
craniofacial morphology.



PSDB & Craniofacial Development

Common observations: steep mandibular
plane, retrusive chin, inferior hyoid bone,
transversely constricted maxilla.



PSDB Screening

Flores-Mir C, Korayem M,
Heo G, Witmans M, Major
MP, Major PW. Craniofacial
Morphological
Characteristics in Children
with Obstructive Sleep
Apnea Syndrome: A
Systematic Review and
Meta-Analysis. J Am Dent
Assoc 2013; 144(3): 269-77







PSDB Screening

Korayem M, Witmans M,
MacLean J, Heo G, El-Hakim H,
Flores-Mir C, Major PW.
Craniofacial Morphology in
Pediatric Patients with
Persistent Obstructive Sleep
Apnea with or without Positive
Airway Pressure Therapy: A
Cross-Sectional Cephalometric
Comparison with Controls. Am
J Orthod Dentofac Orthoped
2013; 144(1): 78-85.




No association between midface projection and PAP use In

anial. haca mavillans.and mandihdayr .

lengths.

PAP and Control samples from patients that were unresponsive to A&T



PSDB Screening

Short SN: Role of craniofacial growth in
the cracial base - genetic influence on

OSA?




PSDB Screening

de Luca Canto G, Singh V,
Major MP, Witmans M, El-
Hakim H, Major PW,
Flores-Mir C. Diagnostic
Capability of
Questionnaires and
Clinical Examinations to
Assess Sleep-disordered
breathing in Children: A
Systematic Review and
Meta-Analysis. J Am Dent
Assoc 2014; 145(2):
165-78.




POSA Screening



PSDB Screening

Pediatric Sleep Questionnaire TECH

(Screening) ,
UNIVERSITY OF MICHIGAN

Name of the child: Date of birth:

Pediatric Sleep Questionnaire (PSQ) TM License

Person completing this form:

Date that you are completing the questionnaire: Agreement

Instructions: Please answer the questions about how your child IN THE PAST MONTH. Circle the correct response Technology 3766 Pediatric Sleep Questionnaire — Designed as Research Screen for Symptoms of Obstructive Sleep Apnea and
or print your answers in the space provided. “Y” means “yes,” “N” means “no,” and “DK” means “don’t know.” Other Sleep Disorders in Children
For this questionnaire, the word “usually” means “more than half the time” or “on more than half the nights.”

Online license for Pediatric Sleep Questionnaire (PSQ). Select to license and download the tool.

Please answer the following questions as they pertain to your child in the past month.

YES NO Don’t Know PriCing Information

While sleeping, does your child:
Snore more than half the time? ..., DK Total Price

AIWAYS SNOTE? ...evieeiiiecie ettt cteeereee et sreee e sra e aees s annnns DK $0.00
SNOFE IOUAIY? et e e DK
Have “heavy” or loud breathing? ... ceieiee e DK
Have trouble breathing, or struggle to breath? .........cccoo e, DK

Digital Downloads

Have you ever seen your child stop breathing during the night? ............. DK This license includes 2 digital files, each available for download after the license agreement has been
executed and approved (if necessary):

Does your child:

Tend to breathe through the mouth during the day? * Pediatric Sleep Questionnaire - MSWORD - 146 KB

Have a dry mouth on waking up in the morning? .......cccccvvevveevve e, No expiration date or download limit set.

i ?
Occasionally wet the bed? ... o Instructions for the PSQ or SRBD scale-130821 - MSWORD - 645 KB
Does your child:
Wake up feeling unrefreshed in the morning? .......ccccoevvviirirriiiiiieeee e,
Have a problem with sleepiness during the day? ........ccccvvvvveevivrveevinrreennnnnnnnn,

No expiration date or download limit set.

Full License Agreement

Has a teacher or other supervisor commented that your child appears
sleepy during the day? ............ccooeiiiiniiiree e Following is the full license agreement text. You'll be able to review this agreement again before completing
Is it hard to wake your child up inthe morning? .............ccccooeiiriirnnnn. your transaction.

Does your child wake up with headaches in the morning? ........................
Did your child stop growing at a normal rate at any time since birth? .... License Agreement
Is your child overweight? ..............cccoooiiiiii

INSTRUMENT: Pediatric Sleep Questionnaire (PSQ) TM
This child often:
Does not seem to listen when spoken to directly
Has difficulty organizing tasks and activities
Is easily distracted by extraneous stimuli
Fidgets with hands or feet, or squirms in seat

University of Michigan Office of Technology Transfer File: 3766

IMPORTANT — READ CAREFULLY: This Agreement is a legal agreement between LICENSEE (defined
below in Paragraph 2) and The Regents of The University of Michigan, a constitutional corporation of the
) N O . State of Michigan, ("MICHIGAN"). By downloading, copying, accessing or otherwise using the

's “on the go of often acts as if “driven bY a motor ) INSTRUMENT, you and LICENSEE agree to be bound by the terms of this Agreement. If you or
Interrupts or intrudes on others (eg butts into conversations or games) LICENSEE (if a separate legal entity) do not agree with the terms of this Agreement, do not download,




PSDB Screening




PSDB Screening




PSDB Screening




PSDB Screening




Questionnaries

 Epworth Sleepiness
Scale (ESS) -
subjective
assessment of pre-
tx sleepiness.

- http://
epworthsleepinesss
cale.com/about-
epworth-sleepiness/



http://epworthsleepinessscale.com/about-epworth-sleepiness/
http://epworthsleepinessscale.com/about-epworth-sleepiness/
http://epworthsleepinessscale.com/about-epworth-sleepiness/
http://epworthsleepinessscale.com/about-epworth-sleepiness/

PSDB Screening

8 PSQ positive answers
should trigger a referral tfo an ENT




Dx consideration real world

* Pre-test probability
. POSA 3%



PPV = 42.9 %

43 ... will have POSA

For every 100
who

test positive

\_

% 57 ... False Positive !!

sensitivity X prevalence

PPV =

sensitivity x prevalence + (1 — specificity) x (1 — prevalence)



NPV = 99.9 %

Almost all are POSA free
For e ver 100 /

test negatlve
S~

]
Negligible ... False Negative !!

i specificity x (1 — prevalence)
(1 — sensitivity) x prevalence + specificity x (1 — prevalence)




The strength of the PSQ screen test is
instead in its negative predictive value -
which, if negative for an individual, gives us
a high confidence that its negative result is
frue.


https://en.wikipedia.org/wiki/Negative_predictive_value

Adenoid Hypertrophy Risk
Factor

 Estimated frequency is 19 to
58% from 6 months to 15
years.

* Impaired nasal airflow could
result in SDB - mouth breathing

* Nasoendoscopy is the gold
standard



Adenoid Hypertrophy Dx

Adenoids

Age In years

Growth curves of tonstls and adenoids.

Linder-Aronson 1970



Tonsil Hypertrophy DX



Adenoid Hypertrophy Dx

Pereira L, Monyror J,
Almeida FT, Almeida FR,
Guerra E, Flores-Mir C,
Pacheco-Pereira C.
Prevalence of adenoid
hyperthrophy: A
Systematic Review and
meta-analysis. Sleep
Med Rev 2018; 38:
101-12.




All studies Low RoB studies



Moderate RoB studies Random samples studies






Adenoid Hypertrophy Dx

Edwards R, Alsufyani N,
Heo G, Flores-Mir C. The
frequency and nature of
Incidental findings in
large-field cone beam
computed tomography
scans of an orthodontic
sample. Prog Orthod
2014; 15: 37.




Adenoid Hypertrophy Risk Factor

1.97 IFs/CBCT scan.

The most prevalent findings were

those located in the upper airway
(42.3%).



Adenoid Hypertrophy Dx

Major MP, Saltaji H,
El-Hakim H, Witmans
M, Major PW, Flores-
Mir C. The Accuracy
of Diagnostic Tests for
Adenoid Hypertrophy:
A Systematic Review.

J Am Dent Assoc
2014; 145(3): 247-54.




Adenoid Hypertrophy Dx

2
PSylL
3

SPHENOID
BONE

NASAL
CAVITY

Lhard palate




Adenoid Hypertrophy Dx




Adenoid Hypertrophy Dx

* No ideal tool exists for dentists to screen for adenoid
hypertrophy

e Current concerns access constrains, radiation and
suboptimal dx capability

 Combination of lateral cephalogram (good to fair SE) and
medical history (good SP) best tool available



Adenoid Hypertrophy Dx

Major MP, El-Hakim H,
Witmans M, Major PW,
Flores-Mir C. Agreement
between CBCT and
Nasoendoscopy
Evaluations of Adenoidal

Hypertrophy. Am J
Orthod Dentofac Orthop
2014; 146: 451-9.




Adenoid Hypertrophy Dx

39 consecutively evaluated subjects

NE by |
ofolaryngology W w

CBCT by Airway CBCT by - CBCT by CBCT by
Ortho 3D Ortho Priv Prac Ortho OM-Radiol

o CBCT data: collected prospectively through blinded & randomized evaluations

e NE data: collected retrospectively through chart review




Adenoid Hypertrophy Dx



Adenoid Hypertrophy Dx

Reliability (ICC) of CBCT adenoid assessment across evaluators

Intra-observer agreement between repeated CBCT Inter-observer agreement between
(ICC £ 95% ClI) NE & CBCT
(ICC £ 95% ClI)

Maxillofacial Radiologist 0.89 £0.07 0.81 £0.14
Airway Ortho 0.89 £ 0.07 0.81 *0.14
Adademic 3D Ortho 0.90 £ 0.07 0.82 £0.14

Private Practice Ortho 0.74 £ 0.13 0.74 £ 0.18

Average 0.85 % 0.08 0.80*0.15




Adenoid Hypertrophy Dx

Accuracy (sensitivity / specificity) of CBCT adenoid assessment
across evaluators

Sensitivity Specificity

Maxillofacial Radiologist 83.3% 92.6%

Airway Ortho 83.3% 96.2%
3D-Research Ortho 91.7% 92.6%
Private Practice Ortho 91.7% 88.9%

Average 88% 93%




Adenoid Hypertrophy Dx

Alternative Test

Clinical Exam (NOI)

Rhinomanometry

Lateral Cephalogram

Video Fluoroscopy

Multi-row CT

Sens

227

81-83%

417%-867%

100%

927%

Spec

887%

34-83%

41%-967%

90-93%

97%




Adenoid Hypertrophy Dx -
Clinical Trial

 Private practice orthodontists may be less
accurate with grading adenoid size,
BUT
appear equally effective at identifying clinically
relevant adenoid hypertrophy




Adenoid Hypertrophy Dx

Pacheco-Pereira C,
Alsufyani N, Major MP, Heo
G, Flores-Mir C. Accuracy
and reliability of
orthodontists using CBCT
for assessment of adenoid
hypertrophy. Am J Orthod
Dentofac Orthop 2016; 150:
782-8.




Adenoid Hypertrophy Dx

 Different levels of CBCT expertise impacted assessment
accuracy.

* Excellent consistency among themselves, but poor
agreement/accuracy.

* Orthodontists may make consistent and systematic errors
In this type of evaluations.



Adenoid Hypertrophy Dx

Pacheco-Pereira C, Alsufyani
N, Major MP, Flores-Mir C.
Accuracy and reliability of oral
maxillofacial radiologists when
evaluating CBCT imaging for
adenoid hypertrophy
screening: a comparison with
nasopharyngealngoscopy.
Oral Surg Oral Med Oral
Pathol Oral Radiol 2016; 121:
e168-74.




Adenoid Hypertrophy Dx

* OMFRs showed moderate to strong accuracy.

 When healthy/unhealthy classification was used it
Improved.

* Reliability was greater than 80%.



Adenoid Hypertrophy Dx

Pacheco-Pereira C, Alsufyani N,
Major MP, Palomino-Gomez S,
Pereira JR, Flores-Mir C.
Correlation and reliability of CBCT
nhasopharyngeal volumetric and
area measurements as
determined by commercial
software against
nhasopharyngosscopy-supported
diagnhosis of adenoid hypertrophy.
Am J Orthod Dentofac Orthop
2017; 152: 92-103.




Adenoid Hypertrophy Dx

e Although imaging software can be reliable, volumetric and
cross-sectional area measurements were not strongly
correlated to the ENT nasopharyngospic-based diagnosis.

* Poor sensitivity and specificity (43-66%) for assessing
upper airway adenoid hypertrophy obstruction
assessment.



Adenoid Hypertrophy Dx

IF CBCT HAS BEEN INDICATED FOR

OTHER REASONS THEN IT COULD BE

USED FOR ADENOID HYPERTROPHY
SCREENING



Adenoid Hypertrophy Dx

Major MP, El-Hakim H,
Witmans M, Major PW,
Flores-Mir C. Adenoid
Hypertrophy in
Pediatric Sleep
Disordered Breathing
and craniofacial
Growth: The Emerging
Role of Dentistry. J
Dent Sleep Medicine
2014; 1(2): 83-7




Paediatric Sleep Disorder
Breathing

Case #5



Deviated Nasal Septum



Deviated Nasal Septum

Aziz T, Biron VL,
Ansari KL, Flores-Mir
C. Measurement tools

for the diagnosis of
nasal septal
deviation: a

systematic review. J

Otolaryngol Head
Neck Surg 2014; 43:

11




Deviated Nasal Septum Measurements



Deviated Nasal Septum

Aziz T, Ansari KL,
Lagravere MO,
Major MP, Flores-
Mir C. Effects of
Rapid Maxillary
Expansion on the

Nasal Septum
Deviation. PiO 2015;

16: 15.



Deviated Nasal Septum




Deviated Nasal Septum

Aziz T, Ansari KL, Lagravere
MO, Major MP, Flores-Mir C.

Nasal Septal Changes in
Adolescent Patients treated
with Rapid Maxillary
EXpansion as assessed
through Cone Beam

Computed Tomography.
Dental Press J Orthod.

2016 Jan-Feb;21(1):47-53.



Deviated Nasal Septum



Deviated Nasal Septum

Ballast F et al. Is there a
correlation between nasal

septum deviation and

maxillary transversal
deficiency? A retrospective

study on prepubertal

subjects.
Int J Ped Otorhinolaryng.

2016; 83: 109-12.



Deviated Nasal Septum



Deviated
Nasal Septum

No changes in NSD.



Enlarged Nasal Polyp




Paediatric Sleep Disorder
Breathing

Case #6






FH-SN ()

Md Unit Length (Co-Pog)

Harvold (CoPog)-(CoANS)

Maxillary Skeletal (A-Na Perp) (mm)
Mand. Skeletal (Pg-Na Perp) (mm)
MP-SN ()

U1 - Palatal Plane ( )

Ul1-SN ()

U1 - ANS (mm)

U6 - PP (UPDH) (mm)

L1 - MP (LADH) (mm)

U1-Me (mm)

L6 - MP (LPDH) (mm)

N-Me (mm)

UFH (Na-ANS) (%)

LFH (ANS-Me || FH) (%)

Face Ht Ratio (N-A/A-Gn) (%)

-7.0 -4.0
37.5 33.0
100.9 110.0
924 1023
28.9 30.0
19.5 19.0
32.1 38.0
4.4 33.0
22.3  29.0
105.8 110.0
45.1 46.0
54.9 54.0

1142 N/A

kkkkokk
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Paediatric Obstructive Sleep
Apnea

ENT referral

Adenotonsillectomy planned Jan 15






Obstructive Sleep Apnea

Treatment

History suggestive of OSA?

Refer to otolaryngoloqgist Does the child have a craniofadal syndrome,
for adenotonsillectomy neuromuscular disease, cardiopulmonary or
metabolic disorder, or obesity?

Obtain PSG Refer to otolaryngoloqgist
l for airway evaluation

Is PSG positive?

NoO

Refer to pulmonologist Refer to otolaryngoloqgist
or otolaryngologist for airway evaluation

|

Consider CPAP and treatment of
obesity or allergies as indicated.




Take home message

Not all POSA cases are Class II Div 1 cases
with open bite.

Not all cases have problems localized in the
oropharynx.



Take home message

Medical history is more important than any
Imaging.

Referral to ENT first, and sometimes then to
paediatric sleep medicine is the best dx/tx route



// Questions?

carlostlores@ualberta.ca



mailto:carlosflores@ualberta.ca

