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Airway Evolution.....

mouth breathers- so what happened?



Alrway/Facial Evolution

The theory of evolution constructed by Charles
Darwin Is believed by the majority of the
academic soclety. The theory consists of two
main points : “All life on Earth is connected and
related to each other”; the diversity of life that Is
seen In the current world Is a product of the
“modifications of population by natural
selection, where some traits were favored In
specific environments over others”.




Draus-Barini, Jolanta et al. “Bo
Hair Colour from Ancient and C
Genetics 4 (2013): 3. PMC. We




j Homo Neanderthalensis

Mark 's
Neanderthal variants

277

This is more than
53% of 23andMe Customers

You have more Neanderthal variants than 53% of 23andMe customers.

However, your Neanderthal ancestry accounts for less than 4% of your overall DNA.
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Alrway Evolution

* Nasal development
—Nares width
— Length of honker

 Pharyngeal development

— Standing upright, humidifying and speech
* Oral development

— Mouth width and length

—Tongue placement
—Diet




Alrway Evolution

*Nasal
development

—Climate and the
alrway

711
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American Journal of

PHYSICAL ANTHROPOLOGY

The Official Journal of the American Association of Physical Anthropologists

Research Article

Climate-related variation of the human nasal cavity

Marlijn L. Noback . Katerina Harvati, Fred Spoor

hed: 09 jJune 2011 | https://doi.org/10.1002/ajpa.21523

* Variation in nasal cavity shape Is correlated with a cline
from cold—dry climates to hot—humid climates, with a
separate temperature and vapor pressure effect. The

bony nasal cavity appears mostly associated with
temperature, and the nasopharynx with humidity.
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Alrway Evolution
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* Does the angle of the airway matter that
much?
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Fig. 3 - Regions of the human cranium found to have overall 'good’ versus 'bad’ phylogenetic effi-
cacy. Regions of the cranium found to fit a neutral model of evolutionary expectation better than
the baseline are highlighted in blue. The remainder of the cranium (in white) was found to depart
from neutrality relative to the entire cranium.
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Hylobates

o

By 100,000 years ago our ancestors had
evolved essentially modern brain size and
pelvic morphology. It can thus be concluded
that these archaic humans probabl

birth much as modern humans do, but also In
the behaviour associated with birth (i.e.
obligate midwifery).
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“Hooters”- Human Noses

THE DAILY NEWSLETTER N ws : i E ti t

News Technology Space Physics Health Environment Mind | Travel Live Jobs

Home | Mews | Humans | Life

OO. ODOO

DAILY NEWS 24 March 2016

The evolution of the nose: why is the
human hooter so big?

It's an evolutionary mystery that's literally as plain as the nose
on your face. Why did our ancestors develop a prominent
protruding nose when most primates have flat nasal openings?




Scans of the n¢
chimpanzees
Inhaled air thro
passages of c
effectively tha
which is muck

lengthen at thi

Long pharyngeal region




Airway Evolution

*Oral development
—Diet and speech,
—Alrway
—?




Human, Neanderthal Man, and the Chimpanzee

PHILIP LIEBERMAN, EDMUND S. CRELIN, DENNIS H. KLATT

= June 1972 https://doi.org/10.1525/aa.1972.74.3.02a00020 | Ci

The supralaryngeal vocal tracts of newborn Homo sapiens and
chimpanzee are similar and resemble the reconstructed vocal
tract of the fossil La Chapelle-aux-Saints Neanderthal man. Vocal
tract area functions that were directed toward making best possible
approximations to the human vowels [a], [i], and [u], as well as
certain consonantal configurations, were modeled by means of a
computer program.
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 How would ever have survived as a species if we always
needed positive pressure oxygen to survive?? Animals who

need CPAP?

 Additionally, how would we have survived as a species if males
had E.D. ?

« Something does not make “logical” sense.




Erectile Dysfunction

Vasculature. 2017 May 10:1-7.

Erectile dysfunction - overview from a
cardiovascular perspective. Baumann F, Hehli D,
Makaloski V, Schumacher M, Schonhofen H, Diehm N.

Erectile (BN10] I - A

problem

male oJo]¢ Chronic inhibition of nitric-oxide synthase induces
hypertension and erectile dysfunction in the rat that
YELIISR{elfis not reversed by sildenafil
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~ |Take Home- airway! |

Key
Takeaway

» Airway problem due
to adaptations for
speech, diet, and

possibly microbiome
shifts

* Immune and lymph e B




Table 1 List of the extinct hominin taxa

Possible and probable primitive hominins

Emes et al.
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Human Evolution

REVIEW

On The Evolution of Human Jaws and Teeth: A Review

Bull Int Assoc Paleodont. 2011;5(1):37-47. - Yusuf Emes {1}1 Buket Ay’bal‘ {2}1 Serhat Yalcin {2} -

Reduction in the jaws and teeth of human populations have been
previously reported in early Holocene populations from various
regions. This reduction was linked to transition from hunter
gatherer community to a fully Neolithic (agriculturist)
community by some authors. When compared to the whole
human evolution, these changes in the human masticatory
complex have occurred in a very short period of time.




Take Home- airwa

* Airway has been a
developing
“problem” for a
long time- first
beginning In
Neolithic period
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Evolution and Airway

Shi
On ! A EVOLUTION.,
- {\EDICINE., &
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Charles L.

* Huma
have t
evolut 2 _
ancestor Ol Lie gredt apes. rnurnaris, orangutarls, gorillas,
chimpanzees and bonobos all build platforms (or ‘nests’)
upon which to sleep.
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Evolutionary Maloccusion

=" |* Eur J Orthod. 1994 Jun;16(3):163-73.

A comparison of medieval and modern dentitions.
 Harper C.

The dentitions of 23 skulls, mostly excavated from a 'plague
pit' dating from 1348, were investigated using a Reflex

Metrograph. The measurements obtained were compared with
those from a modern control sample. It was found that in the
medieval dentitions the arch widths were significantly wider,
arch lengths and tooth lengths smaller, and the degree of
iIrregularity of the teeth was greater than a modern group.




Evolutionary Maloccusion

f « Transverse Dental and Dental Arch Depth Dimensions In
ANGLE

ORTHODONTIST the Mixed Dentition in a Skeletal Sample from the 14th to
S the 19th Century and Norwegian Children and Norwegian
88 Sami Children of Today

Rune Lindsten, DDSa, Bjorn Ogaard, Odont Dr, DDSb, Erik Larsson, Odont
TR —— Dr, DDSc, and Krister Bjerklin, Odont Dr, DDSc

The mandibular intercanine distance was smaller in the skulls compared
with the modern groups. The transverse intermaxillary difference
between the molars was larger in the skull group than in the 1980s Oslo
group. The difference between the maxillary and mandibular

Intercanine distances was larger in the skulls compared with the
modern groups




Evolutionary Maloccusion

A cephalometric comparison of skulls
from the fourteenth, sixteenth and

Rapld Changes!!!!

Lateral cephalometric radiograms were obtained from skulls of three groups of
subjects: 30 skulls were from the remains of those who died in the London Black
Death epidemic of 1348, 54 skulls were recovered from the wreck of the Mary Rose
which sank in 1545 and 31 skulls were representative of modern cephalometric
values. Cranial vault measurements were significantly higher (P=0.000) in the
twentieth century skulls, especially in the anterior cranial fossa. Results suggest
that our medieval ancestors had more prominent faces and smaller cranial

vaults than modern man.




Evolutionary Maloccusion

European Jowrnal of Orthodoentics 19 (1997) 355-359 © 1997 European Orthodontic Society

Secular trends in malocclusion in Austrian men

F J. Weiland¥*, E. Jonke and H. P Bantleon

Departments of Orthodontics, *University Dental School, Graz and University Dental School, Vienna,

Austria
D - t ' 1 the skulls
I e - PAR Index.

The results

Microbiome changes!
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* Evolutionary changes-

adaptations to climate,
diet, mobility, and
speech. ARE NOT
STOPPING!

* What is OUR FUTURE?




Normal Vaginal Delivery
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| The birth process...

* Normal
Spontaneous
Vaginal Delivery

Versus
Caesarean Section
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Cesarean Delivery Associated Childhood I.'Iisia-,ﬂms:sl’i
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Allergic Rhinitis

All Cesareans

1.37(1.14-1.63)

Repeat Cesareans Only

1.78 (1.34-2.37)

Asthma

All Cesareans

1.24 (1.01-1.53)

Female

153 (1.10-2.10)

Female & Repeat Cesarean -

1.83(1.13-2.97)

Celiac Disease

1.80(1.13-2.88)

Diabetes Mellitus (Type 1)

1.19 (1.04-1.36)

Grastroenteritis 4

1.31(1.24-1.38)

Guastroenteritis AND Asthma

1.74 (1.36-2.23)
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Normal Infant Respiration

Human infants are commonly described as obligate
nasal breathers as they prefer breathing through
their nose rather than mouth. Most infants, however,
are able to breathe through their mouth if their nose Is
blocked. The infant initially attempts to breathe through
the nose, and is unable to; hypercapnia occurs, and

many babies instinctively beain to cry. While crying, oral
ventilation occu sides.

Clin Pediatr (Phila). |
nasal breathers? Be

2 Infants really obligatory




Normal Infant Respiration

Masal obstruction in neonates and infants.

Chirico &', Beccagutti F.

- Author information

1 Department of Neonatology and NICU, Spedali Civili, Brescia, [taly.

 The main functions of the nasal airway are respiration and olfaction. The nose and
sinuses condition air before reaching the lower respiratory tract by providing almost
100% humidification, warming, filtering and trapping of foreign particles. Any
alteration of this clearance system may produce significant problems, particularly In
neonates, who are obligate nasal breathers until they are at least two months
old. Most cases of nasal obstruction in neonates and infants are due to
generalized nasal airway obstruction associated with neonatal rhinitis, viral
upper respiratory tract infections, and possibly milk/soy allergies.




Normal Child Respiration

Minerva Pediatr 2014 Dec,66(6):549-57.

Nasal congestion in infants and children: a literature review on efficacy and safety of
non-pharmacological treatments.

Chirico G, Quartarone G, Mallefet P.

= Author information

1 Department of Neonatology and quartarone@novartis.com.

The most common causes
Infants and children are In
allergies. In neonates and
Infections (URTI) are freqg
obstruction. The use of Is¢
to relief nasal congestio
It 1S a safe and valuablet
the use of medications (
antibiotics, corticosteroil

y tract

les of nasal
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widespread;
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he environment we are born into...



Environmental Influences
I* Babies crawl on carpet....




Normal Child Respiration
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Common Causes of Sleep Apnea

Large tonsils and adenoids make
airflow more difficult.

» But what if you don't have normal
respiration? What about Obstructive
Sleep Apnea?




{ Cardiac Disease and OSA

Curr Op Untreated

Sleep Apnea 2
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ROLE the risk for stroke’
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2437

Susan Re _ X
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Medical C 5
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increased risk for recurrence of
Summary— Atrial Fibrillation after ablation®

OSA and cardiovy seurces

contributes to or

risk reduction. Whil 2 (et sopocesore

disease, it also underscores a need for well powered clinical trials to examine the role of CPAP and other

therapies in these populations

3




Interna_tional Journal of
Pediatric
Otorhinolaryngoloc

Growth failure and sleep disordered breathing: A review of
the literature

daytime problematic behaviors in children

M Tachibana, T Kato 5, K Kato-Nishimura, S Matsuzawa, | Mohri, M Taniike

* Growth Failure
» Sleep Bruxism, Behavior Issues and Sleep Apnea
* Obesity and failure at school




Pediatric Sleep Apnea

o al C orth Am. 2016 Dec;49(6):1449-1464. doi: 10.1016/.0tc.2016.07.001.
Pediatric Obstructive Sleep Apnea.

= Author information

TDivision of Pulmonary Medicine, Cincinnati Children's Hospital Medical Center, 3333 Burnet Avenue, MLC 2021, Cincinnati, OH 45229, USA.
ZDivision of Pulmonary Medicine, Cincinnati Children's Hospital Medical Center, 3333 Burnet Avenue, MLC 2021, Cincinnati, OH 453229, USA;
Division of Pediatric Otolaryngology - Head & Neck Surgery, Cincinnati Children's Hospital Medical Center, 3333 Burnet Avenue, MLC 2018,
Cincinnati, OH 42229, USA; University of Cincinnati School of Medicine, Department of Otolaryngology - Head & Neck Surgery, 231 Albert Sabin
Way, MSB 6503, Cincinnati, Ohio 45267-0528, USA. Electronic address: stacey.ishman@cchmc.org.

Screening for obstructive sleep apnea (OSA) with in-laboratory polysomnography is recommended for
children with sleep disordered breathing. Adenotonsillectomy is the first-line therapy for
pediatric OSA, although intranasal steroids and montelukast (Sinqulair) can
be considered for those with mild OSA and continuous positive airway
pressure for those with moderate to severe OSA awaiting surgery, poor surgical

candidates or persistent 0SA. Welght loss and oral appliance therapy are

also useful. A multi-modality approach to diagnosis and
treatment i1s preferred.




Int J Pediatr Otorhinolaryngol. 2015 Aug:79(8)-1213-7. doi: 10.1016f ijparl. 2015.05 015 Epub 2015 May 27.

Effect of adenotonsillectomy on ADHD symptoms of children with adenotonsillar hypertrophy and sleep
disordered breathing.

« BACKGROUND:

« Adenotonsillar hypertrophy is the most common etiologic agent
for the obstruction of the upper airways in children, which might

be associated with attention-deficit hyperactivity disorder (ADHD),
one of the most common psychiatric disorders of childhood. Despite the
concurrence of these two conditions, I.e., obstruction of the airways and ADHD, no
exact etiologic relationship has been established between adenotonsillectomy (AT)
and ADHD symptoms. This study was undertaken to evaluate the effect of AT
on the ADHD symptoms in children with adenotonsillar hypertrophy and
sleep disordered breathing (SDB).




Int J Pediatr Otorhinalarynaol. 2015 Aug:79(8):1213-7. doi: 10,1016/ ijporl. 2015.05.015. Epub 2015 May 27.

Effect of adenotonsillectomy on ADHD symptoms of children with adenotonsillar hypertrophy and sleep
disordered breathing.

fi L o AL - L= i "'|'.} ~1L A F':. ) N . _ ‘. | - :. - R ::.
Amiri S AbdollahiFakhim 2. Lot A* Bayazian G* Sohrabpour M?, Hemmatioo T8

53 children aged 3-12 with ADHD and
AdenoTonsillar hypertrophy

« METHODS:

* The design of the present study consisted of pre-test and post-test,
followed by post hoc tests. Fifty-three children aged 3-12 were
Included in this study The scores of ADHD symptoms were evaluated
before AT and at 3- and 6-month postoperative intervals based on
Conner's Parent Rating Scale-Revised (CPRS-R) Questionnaire.

Repeated-measures ANOVA and Fisher's exact test were used for
data analysis.




Int J Pediatr Otorhinolaryngol. 2015 Aug:79(8):1213-7. doi: 10.1016/ijporl. 2015.05.015. Epub 2015 May 27.

Effect of adenotonsillectomy on ADHD symptoms of children with adenotonsillar hypertrophy and sleep
disordered breathing.

Amiri S, AbdollahiFakhim S, Lotfi A®, Bayazian G*, Sohrabpour M, Hemmatjoo TE.

Sleep Disordered Breathing associated with ADHD
treated successfully with AT

| RESULTS:

AT resulted in a significant decrease in the severity of ADHD

symptoms (oppositional behavior, cognitive disorders, inattention, hyperactivity
and ADHD index) at 3- and 6-month postoperative intervals (P<0.001), with more
significant decreases at 6-month postoperative interval compared to 3-month
interval (P<0.001).

« CONCLUSIONS:

Based on the results of this pilot study, AT in children with SDB associated with
ADHD resulted in a significant decrease in the severity of ADHD symptoms.




Pediatric Sleep Apnea

Int J Pediatr Otorhinolaryngol. 2013 Oct77(10):1775-81. doi: 10.1016/.ijporl.2013.08.020. Epub 2013 Aug 28.
Psychiatric disorders and symptoms severity in patients with adenotonsillar hypertrophy before and

after adenotonsillectomy.

Soylu E'. Soylu N, Yildinm YS, Sakallioglu O, Polat C, Orhan |.

A humber of references, studies....

J Craniofac surg. 2013 May 24(3)731-4. doi: 101097/ 53C5.00013e3182801124a.

Evaluation of hyperactivity, attention deficit, and impulsivity before and after

adenoidectomy/fadenotonsillectomy surgery.
Ayral M1, Baylan MY, Kinis V. Bez Y, Bakir S, Ozbay M, Yorgancilar E. Gun R. Topcu 1.

Int J Pediatr Otorhinolaryngol. 2013 Jul; 7 7(7):1094-8. doi: 10.1016/.ijpor.2013.04.005. Epub 2013 May 2.
The prevelance of psichiatric symptoms in preschool children with adenotonsillar hypertrophy.

Soylu E', Soylu M. Yildinm ¥S. Polat C. Sakallioglu O.




'Early Diagnosis

roughly




Early Diagnosis

e W
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» Facial profile and maxillary width- always exam thoroughly



Take Home- airway!

» Early
diagnosis

|« ENT evaluation|
» Sleep study
« AT If Indicated
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Pediatric Sleep Apnea

Let’s check the internet for recommendations..

« Approach Considerations. Adenotonsillectomy. ...

Positive-Pressure Ventilation. An important distinction
must be made between continuous positive airway
pressure (CPAP) and bilevel (or biphasic) positive airway

h

Pm’” Pedlatrlc PureSom Ruby Mirage Kidsta Softcap - Child  Philips Apnea No More
Nasal CPAP __. Pediatric . Blue Mesh .. Respironics ...

$119.00 $19.95 $99.00 $31.00 $149.00 $3.82
DirectHomeM .. DirectHomeM. CPAP.com EasyBreathe ... (¥'Respshop Google Play
Free shipping Free shipping % %k % (8) Free shipping




American Journal of Respiratory and Critical Care
Medicine

Am J Respir Crit Care Med. 2012 May 1: 185(9): 998-1003.

Effects of Positive Airway Pressure Therapy on

Neurobehavioral Outcomes in Children with
Obstructive Sleep Apnea

Carole L. Marcus, Jerilynn Radcliffe, [...], and Lisa J. Meltzer

Conclusions: These results indicate that, despite suboptimal
adherence use, there was significant improvement in
neurobehavioral function in children after 3 months of
positive airway pressure therapy, even in
developmentally delayed children. The implications for
iImproved family, social, and school function are
substantial.




Pediatric Sleep Apnea

 What good is CPAP? What good is “behavior
management”? Or Psychotropic drugs? IF the airway is
totally blocked?




Treatment: Team Work

* Consultations:
 Pediatrician

— Information sharing

* ENT

— AT
— Deviated septum
— Turbinates

 Pediatric Dentist

— Expanders
— Nasal sprays
— Probiotics

Why should we
get iInvolved?
What Is the

prevalence?
What can we
do?




Mallampati Score

* Pretty easy to use- significant
correlation to airway status...

Canadian Anaesthetists’ Society Journal

July 1985, Volume 32, Issue 4, pp 429-434

A clinical sign to predict difficult tracheal intubation; a
prospective study.

Mallampati, S.R., Gatt, S.P., Gugino, L.D. et al. Can Anaesth
Soc J (1985) 32: 429.




