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Medlcal Treatment of Sleep Apnea Syndrome
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Abstract

Data collected to date indicate that sleep apnea syndrome is a risk factor in the derelopment of

cardiovascular dysfunction such as systemic hypertension, cardiac arrhythmias, pulmonary

hypertension, right heart failure, angina, myocardial infarction, and stroke. Several reports suggest
that untreated patients with sleep apnea syndrome have a higher long-term mortality than treated

patients and than normal subjects. But there are many controversies concerning the treatment of sleep

apnea syndrome, and there is no universally accepted standard for effective treatment. We reviewed

the current approaches and options in the medical treatment of sleep apnea syndrome.
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Table 1. Clinical Associated Medical Conditions with-Sleep Apnea Syndrome

I . Genetic associations
Congenital links
Racial associations
Familial inheritance
Gender differences
1. Other sleep disorders
Periodic leg movements in sleep
Narcolepsy
Insomnia
Noctumnal seizures
1. Cardiovascular disorders
Myocardial infarction and stroke
Hypertension
Cardiac failure
Arthythmias
V. Endocrinological/metabolic disorders
Diabetes
Thyroid disease
Acromegaly
Obesity
V . Gastrointestinat disorders
Gastroesophageal reflux
VL. Respiratory disorders
Obstructive lung diseases
Restrictive lung diseases
Vocal cord paresis
Nasal obstruction
Pharyngeal inhibitory reflex stimulation (e.g., prolapse of epiglottis)
VI Neurological/neuromuscular/musculoskeletal disorders
Specific chemoreceptor defects - primary alveolar hypoventilation

Autonomic dysfunction - Shy-Drager syndrome, diabetes mellitus, familial dysautonomia

Forebrain disease - Stroke, trauma, encephalitis
Brainstem - stroke, tumors, encephalitis, poliomyelitis, multiple sclerosis
Spinal cord - cervical cordotomy, trauma, multiple sclerosis

Neuromuscular - primary muscle diseases, phrenic nerve lesions, myasthenia gravis, muscular dystrophy

Skeletal abnormalities - kyphoscoliosis
VI Connective tissue diseases

Systemic lupus erythematosus

Rheumatoid arthritis

CREST syndrome
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Table 2. Medical Treatment of Sleep Apnea Syndrome
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HHA $H T35 FZ 37 (obstructive sleep apnea
syndrome)& AA QoA 74 &3] AGE 5 9
< 79U BHE 3 F AN (sleep-related breathing
disorders) 24w} < t}orat ol 7198t 4=
of WHEAQ A= HH o ofsf HAFITHI, 2). ©
2hx] H o] A3} HH F9E A &o] Fohfol
RAFE Ao] /1A o] A x5 o] 5 AR o
H e} AAL v et AAE ¢ & AU

Obstructive Sleep Apnea Syndrome

Behavioral Therapy

Weight Reduction

Avoidance of Alcohol and Sedatives

Avoidance of Sleep Deprivation

Noctumal Positioning (eg: lateral recumbent position)
Oxygen Therapy
Pharmacologic Therapy

Tricyclic Antidepressant without Sedating Property : Protriptyline
Tricyclic Antidepressant with Sedating Property : Chlorimipramine

Theophyliine, Medroxyprogesterone, Almitrine, Naloxone, Strychnine, Prochlorperazine

L-tryptophan, Bromocriptine, Atropine, Baclofen
Mechanical Therapy
Continuous Positive Airway Pressure(CPAP)
BiPAP
Auto CPAP
Oral Appliances
Nasopharyngeal Intubation
Nasal Splint
Electrical Stimulation of Pharyngeal Musculature

Central Sleep Apnea Syndrome

Oxygen Therapy
Pharmacologic Therapy
Acetazolamide

Theophylline, Naloxone, Medroxyprogesterone, Clomipramine, Almitrine

Mechanical Therapy
Continuous Positive Airway Pressure(CPAP)
Nasal IPPV
Tracheostomy and Mechanical Ventilation
Negative Pressure Ventilation
Diaphragmatic Pacing
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Fig 1. Survival Curves for Patiens Treated with
Continuous Positive Airway Pressure Therapy
or by Conservative Therapy.

Data redrawn from He et al., 1988
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DA G A £ e F2E g9ow g
A o, E3] <2}9(supine position)ol] A = FE]
o ofsl B3 &7} Fo 2 o] sl A7) we A
712 Aoz U F5Fo S AY

A |

st & JlE Ao Hago] JIrke) B B1
01] 94 3l 5% MM A7l A4 58 RE

FZ A 71 A 538 U B2 T4
°]?l°] Qe Aoz 284 gl gay &
¢} 9] (lateral decubitus position) & -& uHq) ¢
(semiupright posture)] FE] 2 FrAb= Ao] o,
g -?’]311 543 1 HAE AHLAY 5
202 224 22 "Snore Ball’ )&
gozn FRFY G949 & WA
o] Axs 3 e}, 10). HAE 2
B} 17 AH(polysomnography) & 4 A] 3}
Fol i Foglel A A sto]
AL E o Al = YA 0 & “Snore Ball’
9\1‘4

I:

rlo

(LT ml
o o

tl
A T g

(f o oft 10 oo 10 N (8 r

(centml resplratory dnve).J AA ¢ T
o BAEE AAA = AGE F7H17)
ZHgol 9lon, 53 #U F3EFS
T U FEET ol B2 Xi&
;\]9"_:] o] onz _,41]21

o FTHID. A3 7 2
249 W2 A2 Y A4

b ol o,
2, o Jo
s

2

4
SO NS

oy wg e

rTr
N
N
ol F
_124.‘,

%ol

9 A T vhos) A4S Fohe R £,
°olg Al Tt B7HE B Poe FYE &

&t | AP (extubation)A] ol = FEFTA T A &H
A= HH A S Z-Eof tate] BAS 7hA oF it

g A A ) Z(acromegaly) T 20| £ REEZ

T MY E L = AL £4A9 uhy

—yloo

A A

£ 5 A% Y 71 HA7
BREES 4B 4 Yk sl e 2
27t glofol @ Ao® 7, G e st BEt
2 ol 5¢ A 54 FATFANRG 2
& ANE NFFORA ol T AYHS I
TE & Ao 2 AZFETH12, 13). Fholu A=
Hol 248 349 FUE )E S A3t
$UL Yoo ANE ARE F7L 4
o852 3t o] £¢ A2 4442 al.o_

EAEY 75

2

_{

U AR ZESoIU £H FEEA DT 59
o] E¥+=Bn¥uglg.
2. 71HH 24

1) X&H UdASFX|Z(continuous positive

airway pressure: CPAP)
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v 7+E B3 A &A FFF A S (nasal contin-
uous positive airway pressure: nasal CPAP)< 1981%d
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Al 48 S A2 th2A 43 E 4 3l BiPAP(BI-
level positive airway pressure)2 F< 8t X 5 37} 7}
NOWA F71A] & HA3] gaAA Fo7
A A f5 % (compliance) & Tha 7M1 &
e A2 AzhE 2 glenm(19), 43 713t o4
5501} A 20l A% FEo] A2
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R I [ EEPEE SRS
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AHESIAY RIS E 4aA|, 8| 2ERIA B B
ABA s22A 9 244 1402 g AS
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(REM sleep)o] Zo}&] 31 Z}Hd % X (arousal threshold)
7} ZobA A g HathTo] BT 4 9lgo] B
H o7} YA o]= F3]) =ETH22). A&F gt
TEARE AN Aol FEAFEESFH
AlZkol w2 ZAA JeRA| g R 9] 2hajol A
T % 13Y0] AFsHH PAA QA $H FZ(sleep
architecture)& Kol 202 d2lA ). #alel
10% W] kol A <ha 2 o 3 ¥ Zx(facial claustrophobia)

o} oHA mhaz H§e) Bs7toE o] Aryel

AL AAE A3 HE AR = FrH2L, 23).

AAEL FAETNJFAES(UPPP)S A A
s ov a3t Qe BAoA A&A FRTH
X R(CPAP)E 243 A3} A3HA 3719 ¢Eol
Ao 2 EArKmouth air leak)= o] £ & Wit
ol fFE A BE A BAE AFE vl o) of
RE e o) A7t 24 oy &
BB AZtHon meka R 5P S A
g3 A ole A5Fo g A 187} 3l
of g Rolr}.

A 7]1E3 A 7R FARN T B3}
A FHF R ECPAP)E HAA F8 5
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= Re 2 gA UehaHE. 1)G).
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1.
T
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2) 72U Fx|(Oral Appliances)

FAZ e A £ FEEFFFTE N85
A&j 7heE 77 AHX] 2+ tongue retaining device,
tongue posture training device, soft palatal lifter 2
mandibular advancement device 52} &7} Ut}
1982\ Cartwright®} Samelson©] tongue-retaining
device(TRD)Z ©] &3t +RAF 8§ Aoz
BA Fo2A B71EY 2718 F7HA AHA
FH FEESHFEAY R AN
A& Bastgn(24), 53] 2o gy FH
9] mandibular advancement deviceE©] 7}'E o] 3]
ol o] &5 1 3l om(25), AAHE] B+l = 70
FTAJFAE 2 37 U 2 Herbst
mandibular advancement deviceZ A}&3ld X g &
Bh ol s 2949 BAE AP o Sk FhE B
A8 AFEHE A RHle) 371, A ALEA B
stet ) Bahah 2 W WS} 2L FA o)
Sy 4 sl Ace deld ok 2oz 7k
Ao A 8Z0| i BAte] W 479 B2
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3) Nasopharyngeal Intubation

217 3mm WA 4mme} AZ7} B2z L Ao}
£ e A 7] #W Y (uncuffed latex pediatric
endotracheal wbe)E B F-E B3l FF/ A 5 mm
of AAA7]+ H &2, Nahmias &2 447 ¢] $hA}
& 267047 4 2AMG A3} 139 (36%)2] FAtol
A g ZH7F TR oH o] ey A&
& 7R A9 S dAvka B ustgrh26). AAE
o A 2e &R FYTFAEE AAH 2
AL AL B2 AAA ol g A5 S YA
g gloggt 54

4) Nasal splint

FRAF v MPHEE o+ Fet2H
AN G 2Zo] FAA 2E-L] A=}
ZAEQ0E Bart YA E $H R5 23
gatol o) X8 E3he 7K 2ud b glot
QN. AAE GA 2FL0] e BAENA o] &
AE FEA7) 1 FAGEAAE NS 23 &
718 a3 2EE U

3. %= R

A4 F8 FIEFIFE G T &
SHLE YRE 3F55F FE3lq 554 %
T-Z(central respiratory drive)2 F7}A17| Ay A7)
T 259 134 3L T E /M= e
2ol 27318 medroxyprogesterone¥} acetazo-
lamide7} 717 HEA Q] efAlolt. £ £35S
dodle 9 FEE 53] fdte 1347
TAEF] Futd A = AT EES T
o] &t 1 A A & (acromegaly) EA}o)| A octreotide

&1
-

g 29 23} AR A3 299
almitrine, theophylline, naloxone, chlorimipramine,
nicotine, strych-nine, prochlorperazine, L-tryptophan,
bromocriptine, atropine, baclofen’s & 2] 7}A] & o]
g A 2A Y AEE A7 A EFHAoY |
A7 & A U9 FEEFFFET TR
A g A7} 983 AFHA Yot g4l A&t
71 ol A% olth2l, 28, 29). H[H 7} Bt
A QR =g &g v AiAnz FAgd
Z22A 9 Z2A ALE, P3| 28R4 2 v F
Y 434 & AHEEE =R0] S, 27 £8AQ
phosphocholinamin %} ¥] A7} ZZ 0| & HAA|ZIh
= 2% 3ITk30).

Medroxyprogesterone-& A A2l ol A = 1 eHAHST}
A2 Zd ta #7ukEE STl 2ol
A o g FH FEEFFFT A
Aol a7} 71U =R % 71554, e 4
28R ARG AG T 22 A4 RFEE 1
g & 4712 £os7)dle B2 o Rl Advt
(21, 31, 32).

Protriptyline 2 94 A% o2 7H4] dAEHE
k2| zgo] WEs] FRHE JFFEo] fe At
A FeeAzA FH FIF L ASFE AL
A7) 3 oft AAta S S AT e AR 2
A e} A87]1 A& B 83 gelA A gov &
W 23ge] W55} GolAln 7130 RojAE F
20t -2 41 o] AA A ZHthe amount of time
spent in REM sleep)& ZHAA)7)& R o] 7V 583
ZFgoz AZEw glom, F3d WNATE #
ESAY AT 259 1F=E F7/MIe &%
EEARLE 3251 gth33~35). LR
= o5, ), JAAE, SeAx, 8 A, 2
71584 Fol 2 A Utk

duta oz FE e & AF AT 1
slojo} 31 559 FAReME A&H FAFHE
A7 Ze YA x g9 22 i} ASEQ A&
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w
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x
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B 1o8(36,37), 58 FZ(sleep architecture) 2}
771 (daytime sleepiness)ol] thal A& 33 &
#7t vt gt A FH FEESFTE A
dA AAg X5y HEglo] A SHTS A]
Pote AL B2 IS U EA ko5 &
A A FARQH S AP 7ol A F97
HERY] FHTEAAE 53 A2 A YEE
Bt ghate At ayS AAlstoo} sho, AbA
SHivte g gyl gl B4 32 35714 4%
o] &t Futd FE =3I F(overlap syndrome) 3=}
M e ALY FYFFANEG 22 20 A2
ARl A5 & Mg3teiol st P o wa} Arx
SYEHYste Aol S Aoz A4

5. #71¥ RI=2 2% (Electrical Stimulation)

Miki §-& 91 T 8(pharyngeal muscles)ol] 274 &t
ANAFTE 7Vt So2H HAgAH $£9 3%
RS MR Y2 FEAE S FH
& uh glom(38), =3t A HYA s FEES
T7 SARENA AAEo] LT FAE o] 43}
of $H T3 E] DA wf AAE A7) A=
o] AF ZHo JHIAEE Fo N FH FEF,

AdeZ 9 AT AREAANGT Ho @ bt
ATH39). o] A5 & WA & Y I IA 4

ARG YAE govt oz AAH gL

ATE T3 AR A2 B ASEHE A

H rA FrEs ARHo2 AT 5 Qe A

Yo ARSLE S e AR 3
]

Z2 A

=34 4 - (central sleep apnea

F3E55 vj3) ¢
A& L F U A7 R RS ol AR
deiA ot ol FAAM FFA HEA B
(central alveolar hypoventilation)2 Q13}e] of7tel}
Zo AT RS0l HAE Aol ¢
Q1 Aste) 259} ] Eo| 7| @AMz, 7] A &)
(mechanical ventilation), 8] Z 2 % -&-(diaphragmatic
pacing) &2 2%t 317 (negative pressure ventilation)
T A ZH o] o] &-H UTH40~42).

FHF] AAaFoly BRG] AF St
o gt FE ool 1E F don, e
o HEe HA4Y FA FEFFITH FARH-
tE A9 k& QL carbonic anhydrase inhibitord!
acetazolamide & Fol 3= 4P 0. 2 YAIIA S-S
FrEdted R eAE 7S F A (hypercapnic
ventilatory response curve)S FZ0 2 o|FA|7I 02
A 2F Ao dg &7|igo] FrlsteE gt
(40, 43). 718} acetazolamide = 34 $8 £3.%
< ZA2A7e v A4 FH F3E5E S
Ade Burt leBg Fo8 935 3 3
GAAALE 53 Bt=A] A8 8HE Qlstoof
gt} 719] o) = naloxone, medroxyprogesterone 5 &
A A 7R FA7t Qo A8 At
&3] AdFHo] JA i) Aol AsHA 35
242 clomipramine©] Y} almitrineo] &3} o] gl
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H37} 9lom, theophyllineo] £¥A 444 Z&
¥ 7 &4 Sl A A Aol Hak YA
AR & AALA 371 vl Estg e Y
27]& ol Fth44).
3 HA7IA) 27 AL B A &4 et
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