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Sleep Apnea
<<=;m:m m_mm_u.m;_u:mm;..v

m_mmn mv:mm is a serious m_mmu problem. If <0c :m<m it, <o: mﬁo_u cﬂmmﬁ:_:m for more than 10 mmoo:am atatime
many times while you sleep. Another term for this problem is occhoﬁzm sleep m_u:mm

-~ Sleep mc:m‘mmmmoﬁm‘cmgmm: 2 and 10% of people. It is more 8330: in Sm: than in women. It is also more
common in-people who are overweight, but there are many people with normal weight who have sleep apnea.

How does it occur?

Dc::@ :o:sm_ w_mmv. 582 cho_mm ﬁm_mx If, E:m: E_m :mvvm:m there.is Hoo little -room inside: <oS 58& or.too
much tissue pressing on the outside of your throat, your airway can become blocked. This blockage stops the
movement of air and the mBoc:ﬁ of oxygen in your blood drops. The drop in oxygen causes the brain to send a
signal for you to wake up so that you open up the airway in your throat and start breathing again. If you have
sleep apnea, this cycle may repeat as often as 50 or more times an hour. Om:mﬂm_z you will not remember waking
up but'the many arousals ‘will make <o: sleepy the next day.

Being overweight may cause a narrowing of your airway. Other possible causes of sleep apnea are:

tobacco smoking
a::_a_:@ alot of m_oo:o_
lung Q_wmmwm

an ma:o:jm_ sleep vm.nmS because of an irregular work mo:mac_m or Sﬁmﬁ_:@ shift work.

Some vmov_m,m::m_.mﬁ a tendency 8 have sleep apnea.

What are the m<5_§3w.~

If-you :m<m m_mmu mu:mm <oE ‘body gets _mmm oxygen when you m_mmn and-you ao: i m_mm_u well. Common
symptoms of m_mmv mv:mm are;

o loud snoring interrupted with pauses in breathing, followed by loud @.mm_um :
~ e not feeling rested when you wake up in the morning ,
e morning-headaches
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‘:ﬂma:mmm oﬂ m_mmv_:mmm ac::@ the Qm<
trouble oo:om:.:m::@

: m:x_mq irritability, or amnﬂmmm_o:

a strong desire to take mmmsoo: :mvm
m_mmn_:mmm while a:<_:@

: _<_m:< Umou_m who snore do not have m_mmu apnea, UE nearly everyone who has w_mmc mn:mm snores. If you snore

and feel you ¢ do not cm:m__< geta mooa night's rest, <oc should ask your health care u_,o<_amq if <oc might have
E) .m_mm_u mu:mm

 Howis it diagnosed?

- ‘M_;{o‘:q‘:mw‘_ﬂ:_\_om&ﬁ u_josam__w:,.mﬁ ‘

‘ >mx <o: muo,: <oE :mm_ﬁ: :_mﬁoa\ and <oE *mB__< s health s_mﬁoa\

mxmB_:m y mm_umo_m__< your throat and nasal passages.

‘Oamﬁ U_ooa Hmmﬁm _:o_ca_:@ a check of the function of your. Eﬁo_a @_m:a :
Doa w_mmv mEa< mﬁ asleep disorders clinic or w_mmv _mc Your: :mm: rate; brain waves, osmmﬁ movement;

and blood oxygen levels will be measured while you sleep. The study will help determine if the movement

of air slows during m_mmc or if your air 30<m3m3 stops completely Qc::@ sleep. It will also show how omm:
this :mvvm:m ac_._:@ sleep.

How ;..m‘ it ﬁ\,aam% |

: is-very _Buonma 8 :mmﬂ m_mmn apnea. Untreated sleep apnea can have very mm:o:w long-term effects on-your
health. It may increase your risk of high blood pressure, heart attacks, and sudden death. mmmoﬁ_<m treatment 9n
w_mm_u mv:mm 3m< result in normal blood EmmmSm relief of *mﬁ_@cm -and Em_mz _omm

\ ‘._.:m Bomﬁ common :mm::ma is:use 9n a Smos_:m ﬁsmﬁ mmsam v_.mmm::Nma air _:8 <oS nose- m:g ﬁ:qomﬂ mﬁ :_@Z
How much pressure you need is determined by the sleep study. Your health care provider will carefully supervise

_ your use of this breathing machine because minor adjustments may need to be made so it <<o%m right for you:

‘ ._.:_m treatment is cailed oo:z:cocm positive airway pressure (CPAP).

If you have vﬂmmmc_,m onyour throat Umomcmm of excess HﬂmE\ tissue in your throat, your health: care n8<_am_, may
suggest a Em_@:.ﬁ -loss program. It may be hard for you tolose weight because you are extremely tired and lack
energy to exercise. Use of the breathing machine may help you rest well enough to begin changes in <oc_, diet
and to increase <oE _o:<m_om_ mo,:<;< S0 you'canlose Em_@z

‘mcémé may be an option-if you-cannot use:the cﬂmm\%_:@ Bmo:_:m regularly and _uﬂo_um% Asurgical treatment
3_@3 include osm:@_:@ Em position of the air ummmm@m in the nose or removing the tonsils.

Other cOm‘mE_m :mm::m:ﬁm. currently being mEa_mo_ are:

'y Bma_o_:mm that o:m:mm the brain chemistry and :m__u 3cmo_m tone increase o_c::@ sleep

. vmomamxm_,m that sense when c_ooxm@mm mﬁm ooocq_:@ and wﬁ_Bc_mﬁm .%_,omﬁ muscles to ovm: up the ﬁ:«omﬁ
cmﬁoa you mem up.

| ltis too mmz< fo mm< if these experimental treatments will become acceptable ﬁﬂmmﬁBmsﬁm of sleep apnea.
How long will the effects last?

If your sleep-apnea is caused by a ﬂm<mﬂm8_m§o§m3, mcos‘mm overweight or something that can be corrected
with surgery, your:sleep apnea can be cured. For most people, however, sleep apnea will aiways be a problem
and the CPAP machine will need to be used regularly to'get good quality sleep and to prevent the serious
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complications of sleep apnea.
How can ‘_;‘ﬁmxm;nmqooﬁ myself?
e Ifyou think you may have m_mm_u apnea, see your ‘health care provider.

If you are being treated for sleep apnea, make sure you go to all your follow-up mvno_:ﬁam:w with your

Eo<_amﬂ _Qo:_ommoq @m_:m_oﬁodﬂém_@:ﬁo;mzm:ms\ m<3v83m ﬁm_x.ﬁov\o:ﬂ Eo<_am_, 8 mmm _:o::mma
1o osm:@m <oE :mmﬁ:,.m:ﬁ ‘

- _._0<< canl :m_u _2.¢<m3 m_mmv mv:wuo

‘ ‘ xmqo_mm Amoooa_:m to <oS :mm:_._ care Eo<_amﬂm 6833m:am=o:mv ‘good m_mmc_:@ habits,
. not mBoxS@ m:a m<o a_:@ mxommm_<m m_oo:o_ use will :m_n <o: :m<m @m:mﬂm_ @ooa :mm_ﬂ: m:n_ 3m< :m_u Em<m:~

- ...m_mm_o apnea.

; _uo« 306._:813&6:_ call or write:

;>3m:om: >omam3< of m_mm_o _,\_ma_o_zm
“Phone: (708) 492- 0930
‘Web site: hitp: Ihwww. aasmnet.org

_uaﬂmmm_o:m_ moo_mq ﬁmcﬂmmm:z:@ vﬁmoﬂ_ﬁ_o:ma of sleep. medicine and sleep ﬂmmmmﬁo:

<<:xm: by Katherine D_:wam_m :

Published by McKesson Provider Techriologies.

Last modified: 2005-10-12
“Last reviewed: 2005-09-01

This:content is reviewed um:oa_om__< and is subject to change as.new _..mm_:; information:becomes available: qsm information is-intended to

._:ﬁoﬁsm:ama:omﬂmm:a_m:oﬁmﬂmu_momam::oqama_om_ m<m_:m:o: ma<_om Q_m@:om_m o_.qmm::m::u«& :mm::omﬂm Egammm_o:m_
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;_ﬂ_n_,_ma > Dart, ::E_um..no Vidaillet

Chapter 247. ,m;_m;\_m,v >v:mv

: _ﬁmzﬂ nmmwmco: ﬁo sto3'm 3 of m:ioé at'the nose: m:a 30:2._ a:::@ m_mmu _u_‘mncng
e iy om m_u_moamm 3m< cm ?oB <mw< ﬂmé toas 3m:< as wm<mqm_ :anma inone :_@:ﬁ.m m_mmu Ocm:.coﬂzm m_mm_u apnea AOm>v ‘occurs
Lo J-as. a‘_m m:# 9n Onn_c io oﬁ ﬂrm oﬂov:m_. :nmm_ m_qémS mm OUGOmma to'a transie
i _.mwu__‘mﬁoé 3cm es mm onnc_.m n: nm:qm_ Emu mu:mm Anm>v .ﬁ:m Jatter: <<
o 3mz< of n:m 8:6_ mro:m Qn Om> 3m< m_mo mnno30m3< nm>

nmmmm:o: .ﬁ :mc«m_ w::._c_mm o: to ﬂ:m .
:oﬂ be mumn_mnm_:\ a_mn:mmma in ﬁ:_m «m<_m<< m_%o:@s

;<o::m m:a mmo:mm ﬁood :m<m found ﬂ:mﬁ No\o Qn m: fiddle- moma ﬂm:._m_mm m:a NE\o of all B_QQ_m mmmn_ Bm:mm :m<m clinically:

;_BUonm:H m_mmn mn:mm 1t _m mwﬁ_Bmﬂma that muu_dx::mnm:\ mo°\o of all middle- mmma ocmmm :<Umnm:m~<m men have m_mmn apnea,
>Eu3x_3mnm_< 75% of Umgm:ﬂm with OSA have & body Em_@:ﬁ >120% of ideal; and OSA prevalence increases with neck

Q_‘nc:,_mmﬂm:nm There'is-a ﬁm:\::m_ U_‘mg_mUOm_:o: {0 OSA; :m:nmc_m nﬂm:_Omem_ mmmﬂc_‘mw that u_,mn__mUOmm to Euum_‘ airway
occlusion during: m_mmn Bm,\ run in families.

._.qma_mo:m_:? amé_‘:m ﬂmmuimmm has.been n‘o:wa.mqmak themost- :s_uo;m:ﬁ consequence: of sleep apnea. This review,-however,
will focus on:cther _“mﬂ 308 serious: potential noBU_.nmﬁ_o:m that.some evidence mc@ommﬂm may:arise.as-a result’of OSA,
incltiding cardiac m:ﬁﬁ::.:mm ‘myocardial _:ﬁm_‘nzo: pulmonary :<um18:m_o: m:n_ stroke. While there are few
methodologically :uo_,o:m population-based studies at the u_‘mmm:ﬁ time; it is-highly mcmumnﬂma that the progression of heart
mm__c_\m may-be mnnm_mﬂmﬂma asa: no:mmncmsnm of adverse hemodynamic and ma_‘m:m_\@_n loads accompanying OSA.

_umn:oum:mm_m

The causes of upper airway obstruction:may-include nasal septal: am<_m.ﬁ_o: :<Um3_‘ons_ma turbinates; nasal Uo_<um midfacial
v:<nov_mm_m~ _<3_u:o_am_ hyperplasia, macroglossia, neoplasms, retrognathia; micrognathia, qm.e.ou_n.mmm_ :m:.oESP and obesity.

The relationship between m_mmu apnea and-hypertension smm long 'played-a role in theories of cardiovascular.and/or
cerebrovascular risk factors, (Table 1), although'a causal relationship has been difficult to prove:

There are four key Um,ﬂ:ougmmo_omm,n.ﬁmmﬁc«mm of OSA: (1) an exaggerated negative intrathoracic U_,mmm:qm against the occluded
pharynx, (2) :<onmmwﬁwv hypercarbia or acidosis, and (4) catecholamine surges ‘occurring with. arousals from.sleep (Figure 1).

Inspiratory efforts during OSA @m:maﬁm _mxmmmm_\m.nma; negative intrathoracic pressure; which leads to both an increase in left
ventricular (LV) afterload and.a decrease:in LV preload, which in turn.cause a reduction in'stroke volume. This leads to a
nosno_\:#m:ﬁ hypoxia.and sympathetic response. With each apneic episode, oxygen concentration can.drop from’a normal-of
94% to.50% before arousal breaks the mu_moam Levels Um_oé 85% indicate significant apnea. Depending on the strength of
Sm :<uoxﬁ stimulug and sympathetic vasoconstrictor Emco:m@ ‘blood pressure and heart rate can ::am_‘@o dramatic n:m:mmm
‘Immn rate can, and characteri ﬁ_nm:< aomm decrease E::m biood _u_‘mmm:_\m increases toward the end of mU:m_n episodes. With
Sm nmmmmn_o: of the apneic episode, m<mﬂm3_n blood pressure and heart-rate return .8<<m_d _ummm__:m..

: H:ﬂm_\_.:_ﬂm:ﬁ gﬁox_m during OSA may _3um=‘ cardiac contractility a:,mnﬂ:\ or _,mn_:nm cardiac ocﬂ_u:ﬁ _:a:‘mn_ﬁ_«\ by increasing
_u:__\:o:mJ\ artery U_,mmmc_,m It 3m< also induce a :.:m:,_mﬁn: between ﬂsm supply: m:a am_.:m:a of oxygen, _u8<ox_zo 3<0nma_m_
ischemia especially «in those with noS:mQ disease. Apnea- sacnmm :<on_m hypercapnia; and arousal from sleep ﬂ_,_momﬂ
sympathetic <mmono:,m~_‘_n~oﬂ outflow that «m,mmm systemic blood pressure and heart rate-and E.ﬁ:m_\ increases afterload: ,;mmm

1 adverse :mBoa«\:mEmn and m<3um§mnﬁ effects ‘are more _uqozo::nmn— in‘subjects with heart failure. Long-term mxnomca to

m_m<mﬂma m,\_.:umﬂ:mn_n:m:_,m_mnd<_n<nm::acnm :<Um;qo_u:< m:a m_uonﬂOm_m oﬁ 3<on<ﬂmmm:au«m9mc0mm um:m:ﬂm HOnma_mn
m:.:ﬁ:B_mm :

vm%ousﬁmo,oo._n mechanisms that may cause-or-contribute to systemic high blood nqmmmc_‘m in OSA include hypoxia,
catecholamine surges, and -hypercarbia. There:may also be a role:for a cholinergic interaction;

Azm; nightly recurrence of Uao_o:@ma‘mnzmmn periods may contribute to cardiac damage. Through this no_j.v_mx of _\mn::.m.:m_
pathophysiologic cycles, there result chronic abnormalities in cardiovascular.autonomic regulation during both sieep and
wakefulness, which may ultimately result in a general increase in sympathetic nervous activity, decreased baroreflex
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mm:m_dsﬂ,\ m:a :mw.& _\mﬂm variability, and inicreased Omn_:mn_o:m in‘blood: U_,mmm:_,m
: ‘m<m.ﬂm_<_nn I<_um_~._.mzmnoz

Q::nm:S there'is convincing ;m<am:nm based: on ._._oo_.ocm uou:_mﬁmos-cmmma studies in favor of a-modest but definite association
_umﬂs\mm: OSA and systemic :<nm1nm:m_o: _:amum:am:ﬂ of age, .obesity,-and other no:ﬁoc:a_:o _"mnnoqm G.m_u_m 2). However,
m:._o:o um:m:ﬁm with OSA of equal severity; some am<m_oo hypertension and others do.not. Animal experiments suggest that
vascular responses ﬂo Sﬁm_‘B_ﬁmi hypoxia are at least nmam__,\ under genetic control. Thus; there 3m< be a'subsetof rc:_m:m
with a mm:mgn Uﬂma_muom_n_o: to am<m_oc m<m~m3_n :<Umnm:m_o: in: ﬂmmuo:mm ﬂo OSA:

Ocmm_q is‘a risk ﬁmnﬂo« gno_. both Uc_BommE and systemic :<Um_‘ﬁm:m_o: in umﬁ_msﬁw with-OSA: O_umm_s: restricted ventilatory

4 umﬁm_.:m and _,ma:nma n:mBOmm:m_ _ﬂ< to :<uo<m:.ﬂ__mn_o: 3m< be _‘mmuo:m_c_m for am<cBm :<uox_m m:a U:_Bo:mQ
;..:<Umnm:m_o: in Om> Umﬁ_m:ﬂm .

_u _Bozm_.< :<_um..ﬁm:m_o=

In H:m mvmm:nm 9“ LV a<m :Qh o? am< ne 36983& uc_Bo:mE H:ﬂ BUomBUo C n__mmmmm‘ va nE tis; o_. oﬁ:m_‘ am:: _u_m
: nmcmmm of Uc_Bo a

3<Umﬂm:w.o: OSA m:o:_a be' no:mam_\mn_ in Umﬁ_m:.nm with: _mo_m ed, ::mxv_m_:ma _uc_:.o:ma\ 3<Umnm:m_o:
- : <<_._o i m:\ Emmm t with c ateral’ _mu mn_mBm Om> munm s 1o cm ‘commo ._.:mmm Umﬁ nts lack: m<3203m of :mmn ﬂm__:ﬂm
= _Am:n: as’ onsocsmm Umqoxﬁgm_ :onﬁc:._m_ a<m_u:mm\ m:a Q<mm:mm on mxm_\go:v For umdmzﬂm th bilateral umam_ mam:._m the
most cost- mmmnnzm m:.mﬁmg may. be to c<ummm the mn:onma_ooﬂm_‘: and _.mﬁm.‘ the vmﬂ_mzﬂ to:a m_mm_u _mcoﬂmﬁoé wm__E,m to
consider 0m> asa UOmm__u_m cause of UEBO:NE :<Um_‘ﬂm:m_o: and ﬁm__::w to order uo_<w03:om_.mvr< (sleep mEaé might-lead
u:<m_n_m:w to coniclude m:.o:mo:m_< Smﬂ a patient's _u_._BmQ a_mo:om_m is u:_Bo:mé :<Um_\nm:m_o: when'in fact the no:,mQ
a_m@:omm 3m< be uEBo:mQ :Sum_‘nm:m_o: mmno:amJ\ to. Om>

Whether Om> causes n:__.:o:ma\ :<Umam:m_o: remains to.be proven. If'so, the an:m:_m_.: is ___Am_< to cm vasoconstrictive as
opposed to ummm_<m\ :<um«x.:mgn obstructive; or obliterative. c:__xm m<mﬂm3_n m_\ﬁm:mm that <mmoa:m$ in response to hypoxia or
hypoxemia,:the nc_Bo:mQ arteties react by <mm08:w~:n on. Long-standing <mmono:mﬁ_\_nﬂ_o: can- _mma ‘to medial hypertrophy ;
and intimal proliferation. It'is uOmm_U_m that patients with OSA’have increased m:_Bo:mJ\ vascular mm:m_ﬁ_sg to hypoxemia; the
pulmonary :<Um§m:m_o: ‘might m_mo be related to long-term changes in the vascular m_‘n:_ﬁmnﬂc«m _‘m_mﬂma to _o:@ standing
nocturnal :SuoxmB_m If one-couid amBo:mg,mﬂm that mmmnﬂ_<m_< treating:OSA amnﬂmmmmm or normalizes UEBO:NQ artery
Uﬂmmmc_,m one could Uﬂo<m that ocmﬁEQnEm sleep apnea causes m:_Bo:mQ s<_um_\nm:m_o:

ARRHYTHMIAS

While ,nm_. more research is needed ﬂo elucidate the _:w_cm:nm of OSA on m:\:<§3_mm smmi rates. 5 umamsﬂm ‘with OSA may be
:.m:? variable, -and respiratory sinus m?sﬁ:ﬁ_m o:n_‘mmmma heart rate during _:mU:‘mdo:v is nOBBO: “Usually in patients:with
OSA, the heart rate decreases during mu:mm and _:Qmmmmm abruiptly immediately after apnea, resulting in a n<n:n bradycardia-
tachycardia pattern.. The severity ‘of sinus. U_,ma<nm_d_ in OSA is related to-the duration of apnea and the degree of arterial
oxygen desaturation: Patients with sleep-apnea have a Umma,\nmamn response to the Miller maneuver, mcoommg:o that upper-
airway obstruction may activate um_‘,mm<3_um§mzn receptors at the site of airway no__mnmm. Hypoxia. and acidosis accompanying
sleep apnea can:result in malignant cardiac arrhythmias and nocturnal sudden death. Hypoxia during apnea 1mwc_ﬂm in
‘profound nm:u:mwm_ <mmono:mﬁ:nﬁ_o: Nocturnal palpitations on mimxm:_:m may be due to increased: catecholamines 203
apneic.phases:of m_mmw apnea syndrome.

Tachyarrhythmias and bradyarrhythmias have been reported:in-more than wmo\o oﬁvu:msﬁm with'sleep apnea m<:n_.33m During
the apneic phase; increases:in:vagal tone cause m_:cw bradycardia, sinus nm:mmm of 2-13: sec, and-atrioventricular. conduction
am_m<m in' 8% of Umzm:ﬂm Atrial m:a ventricular Hmnr,\m::ﬁ:::mm frequently. occur ac::@ Um:oam of catecholamine surges.and

:<onm3_m mﬂ ﬁmﬂB_:mgo: of the- mu:mm Ventricular mnﬁo?\ during m_mm_u oceurs in 55-75% of Umgmsﬂm with ;Om> mmumn_m_Z
when ox<:m30o~ocs mmﬁ:_\mm_o: falls cm_oé 65%:

_um:_usm_\m_ chemoreceptors m«m maBEmﬁma by nma.o<mmnc_m« sympathetic ocq_os in Umdmsﬂm E_ﬂ: OSA; even when. :o_,Box.n
.and:-awake. Under-normal conditions; the: carotid: sinus-and-aortic arch Umqoﬂmnmnﬁo_‘m m_‘mmnﬁzmﬁma by anincrease in blood
Emwmc_,@ which’ _‘mmmx_<m_< _::_U_nm m<3ﬁm~:mw_n ocq_oé m:a; _:n_‘mmmmm om_d_mn <mnm_ o:q_oé; ﬂ:m_,mg _‘ma:n_gm ﬂjm heart-rate.

The :mﬁc_,m of'the: Uoﬁm:zm: mmmon_mco: cmgmm: Om> and m.n_‘_m_ q__u::mzo: orsudden nm_\n__mn death _‘m:‘.m_:m to.be amﬂm:,:_:ma
nO_ﬂOZ>_~< >_~J_.m_~< DISEASE >ZU nozmmm._.n<m _._m>_~._. _u>H_.C_~m

OSA‘is a BOammﬁ _:amumsamsﬂ risk factor for noS:wQ artery a_wmmmm An>_uv (Table 2)."A a_mmmmma 3<0nm_.n__c3 is more
susceptible’ to-the ma<mﬂmm effects of OSA than is.a :o:.:m_ myocardium: It is uncertain E:mnsmﬂ OSA causes nocturnal
myocardial ischemia and angina’in the absence of n>_u. In patients with CAD; OSA may. be an indicator for'a poor prognosis
(38% mortality vs 9% in those ‘without OSA).. However, nocturnal myocardial ischemia‘is alsc known to be silentin some
patients. The prevalence of OSA among CAD patients with silent nocturnal ischemia‘is unknown.
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‘Epidemiologic data suggest that OSA can contribute to the development of both systolic and diastolic LV dysfunction and

congestive heart failure (CHF) (Table 2). The population- -based risk: exceeds that for hypertension, stroke, and CAD. CHF may

also: no:ﬁ:_u:ﬁm to ﬁ:m am<m_on3m:» of OSA. >U_u_\ox_3mnm_< mOO\o of patients with heart failure suffer from OSA or CSA. Tt is not
. ;Qmm_\ :osm<m_1 E:mﬂjm_‘ OSA can‘lead to LV :<Um_d.ou:< _: humans:

In patients with CHE of. c:_A:osS .etiology, OSA may no:ﬂ:_ucﬁm to the development of LV.hypertrophy and a<m€:nzo:
. no:ﬁ:ccd:o factors include ischemia and reduced no::.mnﬂ__ﬁ\ dueto :Suox_m m:a cardiac myocyte Suc_\< or.necrosis:dueto
_:Q‘mmmma nm.nmn:o_m_.:_:m stimulation: m_uam_.:_o_om_n m<_n_m:nm mcmmmmﬁm that OSA can contribute to, ﬂ:m development om both

m<m3:n m:a a_mmﬁo__n LV a<w€:nzo: >om_: :oEm<m3 ~%m_,m remains a possibility that CHF can'itself no:ﬁ:ccﬁm to the
Qm<m_ou3m:ﬁ o_ﬂ Om> S DR ; g

;m ROKE >ZU >._._._m_~0mn_.m_ﬂOMHm

._Sn_‘mmmmn_ U_mﬂm_m.n mmm_\m@mc__; m:a U_ooa :<umﬂnomoc_m§:ﬂ< A._.mc_m NV _uc::@ .%m mu:m_n m<m:ﬁm ﬂ:m_.m is a m.@s nm:ﬂ amn__:m
in nm_‘mc_,m_ blood: flow n_cm to ﬁ:m amn«mmmma cardiac output. mo__os::@ stroke, Um:m:nm E_ﬂ: OSA :m<m ‘worse ?:n:o:m_
o:ﬁoBmm Amxnmmm_<m amﬁ_Bm m_mmU_:mmm and ::um:\ma nom:..:<m function, _.mmngo: ﬂ_:\_mm and m::c_mﬂma a_‘_<_:o um%o«:.ﬂm:nmv

ﬁ:m: patients é_ﬂsocﬁ OSA. D:mmao:m remain, :oEm<m_‘ asto E:mﬁsm_‘ the m_mmn apneain these. Umﬂ_m:ﬂm u_‘mnmn_mm the stroke or
isa no:mmn:m:nm of the stroke.

;IOWZOZ.P_. m_u_umn._.m

OSA .:mm no n_mmﬂ effect on the hormones that regulate blood qumw:_‘m and fluid volume (i.e:, renin, aldosterone, and:
vasopressin).-There is an Enﬂmmmm in atrial natriuretic peptide Opzﬂ? however, in’proportion to the pulmonary-artery pressure
and: :m@mc<m intrathoracic E‘mmm:_\m swings: ANP promotes diuresis, natriuresis; and‘vasadilation, m:a the-high nocturnal ANP
is .%m ___Am_< cause oﬁ :ch:m. ‘a 8330: feature of Om>

nomZH._.H<m m_u_umn._.m

"Sleep apnea: can: ma<m_\mm_< influence vigilance; m:oﬂ.ﬁ ~B_‘_\: memory, problem- solving: m_a__m and ' mood. This may translate into

~an impaired:ability.to-safely operate -a motor <m:_n_m OF Uo<<m_. equipment.-In one:study; Umcm:ﬁm s:% QSA-experienced 2.6
more:.motor. <m:_n_m accidents than. z‘.m general a:<5@ population.

U.mm:om_m

Patients generally present with excessive:daytime mma@cm m:n_ <<_.Smmmma evidence of loud m:o::o with _:nm_._.:_%m:ﬁ _um:oam of
silence terminated by:loud resuscitative snorting: The _umﬂ_m:nm may experience _.mmcmmm mﬁmmP morning headaches,-decreased
intellectual function;-and m:nwmmm‘ma irritability; they:may awake with a sensation of choking, mm,m_uip of mBogm:J@. On
physical.examination, the patients'may be overweight and have large, ‘thick necks; _m_\om tonsils; m:a\o_‘ a large tongue.

0OSA m:oEn_ be mﬂo:o_,\ no:mam_\ma in patients s:g preexisting nm_d_o<mmnc_mﬂ n__mmmmmw~ including :<Um_\nm:m_o:. in patients
with :<Umﬂm:m_o: that is particularly resistant ﬂo drug therapy; in Umdm:ﬂm with. poorly explained mn_moamm of congestive heart

failure or'syncope, with or without a coexisting cardiomyopathy; and in patients with arrhythmias m:g\oﬂ ms\oxmm <<:o also are
o_ummm mmnmn_m=< ngmm with ,30_,08_ obesity:

The 3m:%mmnmzo:m of Sm nm_d_o<mwnc_m_» noa_u:nmn_o:m of m_mmv apnea are protean but the impact of m_mmc m_u:mm perse seems
. to be patticularly mm:o:m.; _um.n_m:ﬂm with sleep apnea‘are at greater risk ‘principally cmnm:mm they so frequently have the

8330: ‘Emﬂmco__n disorders associated with obesity, _:n_ca_:m a<m_6_am3_m~ :<Umﬂ©_<nm3_m and frank a_mcmamm Bm__..EE both
insulin- m:a :o: -insulin- amum:n_m:n

. The'clinician needs 8 Bm_zﬂm_: a high-index of mcmm_n_g ‘that this disorder may: bé present and: mmmx to find _ﬂ QS_Q.: clues
may. include a'sleep nmn:mq who can no:::,: that the umﬁ_mzﬂ snores-and E_msmmmmm that the Umﬂ_m:ﬂ stops U_,mm.n:.:mr or
indication on nsm nm_xm of the cmzmsﬂ that he or she-has morning headaches; no:EmB: o_‘ amﬁ_am :<Umﬂm03:o_m:nm

_uo_<m03:on_.mc:< can be used:to monitor thoracoabdominal movements. Ox:.:md.< is used tor 30:_8_, ox<:m30m_og:
mmﬂ:_.m.:o: U_@_nm_ photoplethysmography can monitor blood Uﬁmmm:_.m and heart rate. LV dimensions and LV ejection fractions
-can be determined by mnjon”m&_o@_.mng In some cases, brain wave activity and body position are also recorded.

Treatment

In the management of the patient with OSA, benzodiazepines and other ventilatory depressants should be avoided, and the
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patient should ‘be advised against the use of alcohol. Both predispose to OSA‘in that they selectively decrease the activity of
the Euu‘mﬂmr,ém« dilator muscles but do not influence .m:m;ocsucﬂ of the phrenicnerve and diaphragm function. This leads'to an
imbalance between the factors that maintain :Uvm_. m:é% patency n_c_\__:m sleep and those that _u_,o_.:oﬂm collapse during m,mmu.
>_no:o_ also increases the duration of apneic episodes _u< amnqmmmm:o;ﬂ:mm_‘o:mm_ responise. ;

: E.;\m_nm_ Bma_nm_ mEd_nm_ “and mechanical an_\omn:mm have all been attempted: in'the ﬁ_‘mmﬁﬂ:m:ﬂ om sleep mu:mm _u:<m=“m_
mu_uqomn:mm have included adjustment.of position a:::@ m_mmP and recommendations of diet and- ‘exercise: _u:m_.Emno_om_n )

. Q.mmﬁ:m:ﬂm have included decongestants; nasal steroids; «mmu__.m.ﬁoé mﬂBEm:ﬁ progesterone, n:o__:m_d_n mcm_‘:m:ﬂmn_o: and
:_no::m IoEm<m_c :o:m of the: ma<m_\mm :OnESm_ mmmnﬁm ‘of OSAis _‘m_,:ma_ma c< _u:m_.a:mno_oo_n ﬁ:m_‘mu,\ mmﬁm blockers

laytime _u_ooa _uﬂmmm:_‘m in _._<_um2m:m_<m vmzm:”m <<_z.. Om> ccﬂ :oﬂ :ooﬁcﬂzm_ Eooa U_‘mmm:_‘m since 59\ 3m<m no
mmmn.n o: om> ﬂmm:n :

m_ :.mmq:m:ﬁ

ng mmnﬂoo_mmﬂf :<:_onm_mﬁovsmismou_mmﬁf _mmm_, mwmmnma :<c_oum_mﬁov_mmn<. m:n
.Bmx___mJ: ma a_cc_ms o_‘ :<o_a mca_nw ma<m:nm3m:ﬁ can be upto wmo\o successful. Ios\m<m1 3m:< gBmm an _:mc___Q to
m m <m: nmm ent _Bnm:‘m ﬂ:m mc Q ﬁ

SLoiiian wm<m_,m nmmm@ mE‘ ;

m_mnﬂ ﬂ:m 30% mnu_,oc:mﬁm u_.onmac_‘m to

ocﬂm_: oucBm m:nnmmm

;._.<<o m _:mﬁm«\m Qn Om> ﬁﬂmm,n:,_m:ﬁ :m<m mBmen_ ,Emwm mqm Em_m:n _omm m:a\o_. mmm_mﬁma ﬁmmo_.‘mn_os m,n :_@:ﬂ 5_\96_._ no:ﬁ_:cocm
‘Uo i <m m_ﬂém«\ E,mmmc_‘m AQU>3 orb m<m_ UOm c<m m__\<<m< pressure ew__u>3

;._.«mn:momﬁo_.:«\ or OP% mmmnc<m_< m:B_:mHmm Om> :oQE\:m_ :<on_m\ m:a mﬂocmm*m from m_mm_u in mmnﬁ QUZv has. _umnOBm the
:,@o_a mnm:ama for ﬂ:m treatment of apneas!: _us<m_o_oc_nm=<. CPAP E an_\mmmmm both nocturnal and daytime m<30m§msn
_nervous <mmOno:mc,_Q8_, activity in association with decreased blood u_.mmmcﬂmi (2) decreases nocturnal ANP: production and
urine mxn.,mﬂ_o: and (3) decreases platelet m@@_‘mmmc___g in association s:ﬂ: _\macn:o:m in o<m3_m3 nmﬂmnso_m:\::m levels. In
the'case of Uc_:\.o:ma\ hypertension, oxygen:is an mxnm__m:n uc_Bo:mQ vasodilator, so no_‘qmnﬁ_o: oﬁ ﬁjm :Suox_m and
m::.::mc:u Onnc_ﬁ 30nn:3m_ desaturations-cah: Um Um:mﬁ_n_m_ ._“ :oﬁ n:qmﬁ_<m

Treatment of OSA U< CPAP.can m_@:_m_nm:z«\ _‘macnm amﬁ__.:m m<mﬂo:n U_ooa pressure and heart qmﬁm, and'it improves LV m<m~o:n
function.in patients m__\mm% receiving optimal medical treatment for both ischemic and :o:_mn:mB_n :mmn failure. nvZu
mﬁm:cm.ﬁmm mn:mm-«&mﬂma surges-in-sympathetic <mmono:m,ﬂ:n~o_‘ tone: By m_uo__m:_:m hypoxic dips, CPAP m_mo augments the
myocardial’ ox<nm: mc_u_uZ while ‘reducing oxygen amBm:a .u.:m um:mm_ﬂm of nocturnal CPAP carry over into wakefulness::

>nvﬂox_3mﬂm_< Nmo\o of patients are unable to tolerate CPAP due. ﬁo claustrophobia, Smu___g to sleep:due to the noise of the.
B;mn:_:mmfm:a\ in some ‘cases; an inability to exhale when the Qu>_u is.in-place: For such_patients, oral muu:m:nmm.n:mm push
the Bm;:% le forward orretain the tongue-in place, thereby effectively increasing airway ‘mem‘ac::@ sleep, have been
am<m_ouma to-relieve: nocturnal ocm:‘cnﬂ_o:m These devices m:nnmmmﬂ:_:\ treat m:o::? 80% of mild to moderate OSA, and . 61%
of severe QSA. The >3m:nm: m_mm_u Disorder Association _.mnog_\:m:am oral muw__m:nmm for.use in-patients with:primary snoring

or mild OSA and:in patients with BOQmEHm to severe Om> iso refuse CPAP or BiPAP. _uﬂo_umﬂ fitting. of these-appliances is
Umlo_\BmQ by.dental _u_,mn:_”_o:m_‘m

no:n_:m_o:m

The study. of calise and effect between OSA and cardiovascular disease is a nascent and emerging field. Only a few
methodologically rigorous population-based studies. have provided data on associations between OSA ‘and various
cardiovascular disorders. ‘When confounding -comorbid conditions are removed, the associations are quite modest but remain
statistically significant. These associations do not prove-causation:in-one:direction: or another. The strength Oﬁ the association
-and evidence:that Qmmn:\_,m:.n ‘makes a-difference on hard m:anowzﬁm will have to await further research. Large, randomized
trials will-be required:to amnm_._j_:m whether d.mmﬁ_.:m:ﬁ of Om> in nmﬁ_m:ﬂm <<_.S systolic.and Q_wmﬁo__n :mm_.ﬂ mm__:_‘m _3nmo<mm
nma_mn ?:Q_o: m:a oﬂsm« oma_o<mmnc_mq outcomes.

9<m: the.current state of knowledgein H:_m area, ﬂrm n_,mmm:nm of m_mm_u mn:mm m:o:_n Um assessed in Umﬂ_m:ﬁm with preexisting
cardiovascular diseases, Sn_caSo hypertension; in patients with :<Um_‘mm:m_o: that is Um_&nc_m:«\ resistant to'drug therapy; in

patients E_ﬂ: uooz< explained episodes of. no:@mmg<m heart failure or ‘syncope; s:g or without.a nomx_mﬁ_:u om_\a63<o_um§5
and:in Umﬁ_msﬂm with arrhythmias and/or strokes who also are obese, mmumn_m__< those:with:morbid ocmm_g This'is particularly
important in‘the evaluation of patierits with symptoms stich mm fatigue, for these noSU_m_:G are often attributed to other
underlying-cardiovascular disease processes Am,cn: as heart failure; atrial fibr _mﬂ_o:.‘mﬁn? when in“fact they are omm:;nmcmma
or exacerbated by U_\m<mocm_< ::&m@:OmmaOm> Nasal CPAP is the most effective and widely used-intervention for.OSA. Even

in mm<3nﬂ03m:n umﬂ_m:ﬂm with OSA, while there may be no _Bvqo<m3m:~ in mcEmnﬁEm well-being; 63@ -term cardiovascular
cm:mm;m may be expected. in the future.

Figure 1
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- OBSTRUCTIVE APNEA
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Schematic representation of the pathophysiologic effects of OSA onthe cardiovascular system. (After'Leung, Bradley,.2001 with
permission:) :
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>n=nm mmﬁmnnm
] xma:nma 3<onma_m_ oxygen am__<m_\<
= Intermittent hypoxia ,
- Umn_.mmmma nm_‘a_mn oczucﬂ
" H:Qmmmma 3<onma_m_ oxygen.demand

= >8:mm* ?03 m_mmu
n m<3_um.n:m:n nervous m<mﬂm3 mn:<mso:
n Hanmmmm in left: <m:5nc_m« mmm_._oma

= Ne ga <m _:Qmﬂ:o_\mn_n U_‘mmm:qm
: c_ooa u_‘mmm:«m :

H:Q.mmmma :mm _\mnm

B zoﬂc_,:m_ 3<onm_‘ al mn:mB_m
L onE_.:m_ nc_Bo:mQ ;mamBm
n nmﬂa_mn misﬁra_mm

n_:.o:_n m#mnnm ‘
= Autonomic nm_\n__o<mmnc_m_‘ am_‘m:om:\_m:ﬂm ;

u m<3vm§mzn :m_,<o:m system activation

. Reduced heart: rate variability:

] H.‘:nm.«ma Um_‘o«mﬁ_mx controlof heart rate

"= Systemiic hypertension--nocturnal and diurnal

= Myocardial effects

n left <n:~1n:_m_, :<Um3«on:<;
a--Left <m:5nc_w_. dysfunction ‘and failure

= H:Qmmmma platelet aggregability and blood nomoc_mc:_s\

m H:Q.mmmma m:mnmnﬂ__u___s\ to z:oacocn m:a embolic nm_d_mn m:a nmqmc_.o<mmn:_mq m<m:ﬂm

4

From hmcum\ Bradley, 2001, with permission

Cardiovascular Disease Odds Ratio (95% CI)

Systemic hypertension 1.37(1.03-1.83)
Congestive heart failure N.wm,ﬁ‘.mw-#.mmv
Coronary artery disease 1.27 (0.99-1.62)
Stroke 1.58 (1.02-2.46)
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