Obstructive sleep apnea and its effects on o
cardiovascular diseases systemic review and

meta-Analysis Study

Submitted for partial fulfillment of master degree in
Otorhinolaryngology

By

Eman Tawfik Abdelfatah
M.B.B.Ch (2012)

Prof. Dr. Abdel Hamid El Nashar

Professor of Otorhinolaryngology
Faculty of Medicine - Ain Shams University

Prof. Dr. Ossama Mansour

Professor of Otorhinolaryngology
Faculty of Medicine - Ain Shams University

Dr. Hesham Abdel-aty Elsersy

Assistant Professor of Otorhinolaryngology
Faculty of Medicine - Ain Shams University

Faculty of Medicine
Ain Shams University

2018






Q:Acknnwledgmnt;?

Oirst of all, thanks to ALIAH whose magnificent help

was the main J"actor in comp[eting this work.,

‘I would [ike to express my special thanks to Prof. Dr. Abdel Hamid

El Nashar, Professor of Otorhinolaryngology, Graculty of Medicine, Ain
Shams (University, who had expressed so much sincere care and devoted
much of his time. {I'm deeply obligated for his kind supervision, constructive
criticism, unlimited help, keen interest and great encouragement during the

progress of this work.

My deepest appreciation and profound gratitude to Prof. Dr.
Ossama Mansour, Professor of (torhinolaryngology, Traculty of
Medicine, Ain Shams (Iniversity. I appreciated and enjoyed his valuable

advice, generous cooperation and great support,

“It is a great pleasure to express my profound gratitude and deep thanks to
Dr. Hesham Abdelaty Elsersy. Assis. Professor of Otorhinolaryngology,
Oraculty of Medicine - Ain Shams ((Iniversity, for his effort, comments, ideas,

constructive criticism and support throug"lout this thesis.

And many thanks to prof. Dr. Sameh Michel, Professor of
nesthesia, J-aculty o edicine Ain Shams (Iniversity, for his great
Y Y 9

work in comp[eting the statistics of this stud}j.

= Eman Tawfik Abdelfatah



Tist of Contents

itle Page V.

List of AbBreviations ...........covvveiiii e [
LiSt Of FIQUIES ..vveeie e i
LiSt Of TAbIES.. e v
([T o]0 [ T3 1 o] o N 1
AIM OF WOTK ..o e 3

Review of Litrature

Chapter (1): Upper air way Anatomy and function.... 4..
Chapter (2): Pathophysiology of OSA and its effect on
cardio vascular system ..........cccooeeiiiiceeeennns 11
chapter (3): Clinical Picture ...........cuveiiiieiiiiiiiee. 17
Chapter (4): Investigation .............ccceeiiieeeiiiiieiinnnenenn. 33
Chapter (5): Management of Obstructive Sleep
APNEA (oo 46
Materials and Method ...........coooveiiiiiiiii e 57
RESUIS ... 64
DISCUSSION. ..ttt 78
SUMMAIY ... eeaaa s 83
CONCIUSION....eiie e 87
ReCOMMENAALION .. ... e 88
RETEIENCES. ... 89

ArabiC SUMMAIY ......ccouiiiiiiiiiiee i eeee e --



List of Abbreviations

List of Abbreviations

AASM
AF
AHI
Al

cl
CPAP
CT
CVS
DF
ECG
EDS
EEG
EMG
ERS
ESS
FTP
LCL
MRI
MSLT
OR
OSA
OSAHS
PSG
RD
RDI
REM
RERAS
RR
SDB
SE
SMR
S-STE
UCL

: American Academy of Sleep Medicine
. Atrial fibrillation
: Apnea-hypopnea index
. Apnea index
. Confidence limits
: Continuous positive airway pressure
: Computerized tomography
: Cardio vascular disease
: Degree of freedom
: Electrocardiography
. Excessive daytime sleepiness
. Electroencephalogram
: Electromyogram
: European respiratory society
: Epworth Sleepiness Scale
: Friedman tongue position
: Lower confidence limit
: Magnetic resonance imaging
: Multiple sleep latency test
: Odds ratio
: Obstructive sleep apnea
: Obstructive sleep apnea hypopnea syndrome
: Polysomnography
: Risk difference
: Respiratory disturbance index
: Random-effects method
: Respiratory event related arousal
. Risk ratio
: Sleep disordered breathing
. Standard error
: Submucus resection
. Skin-soft tissue envelope
: Upper confidence limit




List of (Figures

Tist of Srigures

Figure (1):
Figure (2):
Figure (3):

Figure (4):
Figure (5):
Figure (6):

Figure (7):

Figure (8):

Figure (9):

Figure (10):
Figure (11):

Figure (12):

View of the lateral wall of the nasal cavity........................... 6
Epworth Sleepiness Scale. Quoted from..............ccc..... 24
(A) Vertical line from the vermilion border of loweép ko

the chin. If the anterior prominence of the chigrisater

than 2 mm behind this line, mandibular retrodisgaent

may be preseniB) Patient with retrognathia. Quoted

FrOIM L 29
Macroglossia. Quoted from..............ceeiiiiiiiiiiiiii e, 30
Tonsillar hypertrophy grading scal@uoted from.............. 30

A, FTP | allows visualization of the entire uvuladan
tonsils/pillars.B, FTP lla allows visualization of most of

the uvula, but the tonsils/pillars are abs€&htFTP Ilb

allows visualization of the entire soft plate te tase of

the uvula.D, In FTP Il some of the soft palate is
visualized but the distal structures are abdentTP IV

allows visualization of the hard palate only. Qddtem........... 32
Fiberoptic laryngoscopy. View of the normal laryiike

entire vocal folds can be visualized (left). Muller
maneuver results in collapse of the velopharynggell

hypopharyngeal airway.............ccuuvvieiiieeeiieeeiiiiie e eeeeeans 34
Left: Normal cephalometric radiograph. Right: Abmal
cephalometric radiograph...........cccooeeeeiiiiiiiiii e, 37
Dynamic MRI showing retropalatal (left) and rétrgual
(right) airway collapse. Quoted from............cccvvveeiineeennn, 40
Polysomnogram. Quoted from Krishnan et al., 2014.......... 44

Forest plot showing the odds ratio (OR) for iecice of

CVS. Pooling of estimates using a random effectdaino
showed that treatment with CPAP was associated with
significantly lower risk for CVS compared with non-
trEAIMENE. ... 67
Forest plot showing the risk ratio (RR) for inciden




List of (Figures

ist of Srigures (Cont ..)

Figure (13):
Figure (14):
Figure (15):

Figure (16):

Figure (17):

Forest plot showing the risk difference (RD) for

INCIAENCE Of CVS... .ottt 69
Radial plot for odds ratio (OR) showing evidence of
heterogeneity with a single outlier study......................... 71
Radial plot for risk ratio (RR) showing evidenck o
heterogeneity with a single outlier study......................... 72

Radial plot for risk difference (RD) showing no
evidence of heterogeneity with all studies arrayed
within radial lines............iiiiiii e 73
The L’Abbe plot showing evidence of heterogeneity
with included 4 studies arranged off the diagnonal
FEferenCe liNE........uviiieiiiiiieeeeeeeeeeeeeeeeeee e 74

Figure (18): Funn el plot of odds ratio (OR) showing no evidenc

Figure (19):

Figure (20):

of publication bias with all included studies
distributed symmetrically across pooled QR.................. 75
Funnel plot of risk ratio (RR) showing possibility
publication bias with missing right half of funnel
DASE.. .. 76
Funnel plot of risk difference (RD) showing
possibility of publication bias with missing righalf

Of funNnel base..........uiiii 77




List of Tables

Tist of Qables

Table (2):

Table (2):

Table (3):

Table (4):

Table (5):

Table (6):

Table (7):

European Respiratory Society Task Force2011
Recommendations for Obstructive Sleep Apnea............. 47
Excluded articles and reason for exclusian..................... 59
Shows the collected data from the included asijcle
including name of the author, type of the study Hrel
number of patienNtS.........ccoovvi i 60
Summary of included studies..........cccooooeeeiiiiiiiiiiniee, 64
Quality assessment and level of evidence of iredud
ANTICIES s 66

Odds ratio, risk ratio and risk difference fociolence of

Tests for heterogeneity..........coovvvvieeiiiieeiiieeiieie e, 70




Futroduetion

Introduction

Obstructive sleep apnea is defined as Episodes of
partial or complete airway obstruction lasting fot0 s
during sleep. Each episode of apnea or is commonly
accompanied by reductions in blood oxygen satumatioat
least 3% to 4%, and is usually terminated by brief,
unconscious arousals from sleep Symptoms of exaessi
daytime sleepiness (excessive daytime somnolenaking
with gasping, choking, or breath holding; or witeed
reports of apneas, loud snoring, or both) and ameap
hypopnea index (AHI) oB5 events/h during polysomno-
graphy confirm the presence of OSAnoring between
apneas is a frequent complaint of bed partnersismdten
the symptom that prompts these patients to seekcaled
attention, although excessive daytime somnolencea is
common initial complaint. OSA classified to mild 8%s 5
to 15 events per hour, moderate as 15 to 30 evants,
severe as 30 events or maf@omers et al., 2008)The
prevalence of OSA in the adult population is betw&8o
and 14%; however, this condition is often undiagubs
because of a lack of awareness and limited acceskeep
centergPeppard et al., 2013) (Young et al., 1997).
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OSA is associated with cardiovascular diseases. For
example, 20% of hypertensive patients have OSA, and
large study of 450 consecutive patients with héaiftire
estimated that the prevalence of OSA was betweét &id
38% (Lavieet al., 1984) (Sin et al., 1999).

Ventricular arrhythmias and cardiac conduction
disorders are frequent in patients with sleep discad
breathing (SDB), and the frequency of arrhythmic nése
decreases after the treatment of O@Ailleminault et al.,
2005).

Previous studies have also documented a strong
association between OSA and atrial fibrillation JA&ami et
al., 2004).

In addition, several studies suggest that there is
increased risk of stroke in patients with OSA witlegy also
have AF(Velasco et al., 2013).
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Aim of work

The aim of this study to determine the effect of

Obstructive sleep apnea on cardiovascular diseases.
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Chapter (1)
Upper air way Anatomy and function

The nose

Nasal airway is the primary pathway for normal
breathing. During quiet breathing the resistanceuth the
nasal passage accounts for more than 50% of tre tot
respiratory resistance. This is more than twicerdststance
during mouth breathing. For air warming, humidifioa, and
particle filtration, it is important that one prefatially
breathes through the nose despite its higher aesist Human
newborn infants are obligatory nose breathers. Géhalic
positions of the epiglottis and close appositiontieé soft
palate to the tongue and epiglottis in neonates make
mouth breathing more difficult than nose breathing
(Motoyama EK, 1996).

The nasal cavity is divided into two halves by tiasal
septum. The entrance of each nostril is coveredkioy with
hair and is called the vestibule. Nasal valvesla@enarrowest
portion of the nostril and demarcate the vestiduben the
nasal cavity proper. The columella is the struthat caudal
end of the septum between the two nostrils. Ther fod the
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cavity is parallel to the hard palate and runs inoazontal
direction. Roof of the nose is tent shaped. Thedhaithird of
the roof is formed by the cribriform plate of thiammoid and
houses the olfactory epithelium. The septum, wisigpports
the dorsum of the nose, consists of the quadrdatartilage
joined to the vomer and the ethmoid bone. Thedhteall of
the nose has three projecting shelves of bone knasg/n
turbinates or conchaég (1) These serve to increase the
surface area of the nasal cavity. The turbinateslaeled
superior, middle, inferior and the space under éachlled as
the meatus. The middle meatus lies under the middbnate

and is the most important functional a(8affear JL, 1994).

All the sinuses open into this meatus with the pkoe
of the sphenoidal and the posterior ethmoidal cellse
openings of the sinus ostia into the middle meatesclose
together and form the ostio-meatal complex. Thaskgey area
because pathology in this region can interfere wahtilation
and mucociliary clearance of the sinuses. Prolonged
obstruction of these ostia during prolonged nasbhtal
intubation can lead on to chronic sinusitis Theesigp meatus
receives the opening of the sphenoidal air celisly @ne
structure opens into the inferior meatus, the rlasamal
duct(Norton ML, 1995).
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Frontal sinus P
Sphenoid sinus

\ Superior concha

Middle concha

Inferior concha

Auditory tube
opening

Figure (1): View of the lateral wall of the nasal cavifgraney DO, 1986)

The Pharynx

The pharynx is comparable to a collapsible tubes Th
pharyngeal airway, unlike the nasal or laryngealay, is not
supported by a rigid bony or cartilaginous struetuts walls
consist of soft tissue and muscles for swallowifdpe
pharyngeal airway is easily collapsed by the paster
displacement of the mandible during sleep in thpirgu
position, flexion of the neck or external compressbver the
hyoid bone. More important, it is also easily cpfiad by
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negative pressure within the pharyngeal lumen ededty
inspiration effort, especially when airway maintaghmuscles
are depressed or paralyzed. In neonate, the omphand the
entrance to the larynx at the level of the aryegigl fold are
the areas most easily collapsed. Mechanical suppedstain
the patency of the pharynx against the collapsorgef of
luminal negative pressure during inspiration isegi\by the
tension or contraction of various muscles surroogdihe
pharynx. These include the genioglossus, geniohyoid
sternohyoid, sternothyroid, and thyrohyoid muscléds.
addition to maintenance of pharyngeal wall tensithese
muscles have phasic inspiratory activity synchreneuith
diaphragmatic contraction. Suction force by thepiragory
activity of the diaphragm and intercostal musclesie well
balanced by the tone of the muscles supportinguther
airway and dilating it. Increased nasal and phaghgirway
resistance exaggerates the suction force. In addibnce
pharyngeal closure occurs, mucosal adhesion afdahepsed
pharyngeal wall becomes an added force againshfgbring
of Pharyngeal air passa@@stulli PA, et al., 1994)

The following reflex mechanisms help to maintaie th
balance between the dilatory and collapsing fortethe

pharynx:




