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Polysomnograpy

Kwang lk Yang, MD, PhD

Sleep Disorders Center, Department of Neurology, Soonchunhyang University College of Medicine, Cheonan Hospital, Korea

During an overnight sleep study called a polysomnogram, electrodes are placed on the face, scalp, and legs to record brain activity,
eye movements, and muscle activity. Additional sensors are placed around the nose, chest, and abdomen to record breathing
patterns. Polysomnography (PSG) is routinely indicated for followings; the diagnosis of sleep related breathing disorders, for con-
tinuous positive airway pressure titration in patients with sleep related breathing disorders, with a multiple sleep latency test in the
evaluation of suspected narcolepsy, an evaluating sleep related behaviors that are violent or otherwise potentially injurious to the
patient or others, and a certain atypical or unusual parasomnias. PSG may be indicated in the diagnosis of paroxysmal arousals or
other sleep disruptions thought to be seizure related or in case of strong clinical suspicion of periodic limb movement sleep disorder.
PSG is not routinely indicated for followings; the diagnose in cases of typical, uncomplicated, and noninjurious parasomnias, for pa-
tients with seizures who have no specific complaints consistent with a sleep disorder, restless legs syndrome, circadian rhythm sleep
disorders, or to establish a diagnosis of depression. Patient preparation is important so that the patient sleeps naturally. Patient in-
structions include the following: maintain regular sleep-wake rhythm, in case of antidepressant medication for patients with depres-
sion, if they are part of the patient's normal routine, they should not be abruptly stopped, avoid strenuous exercise on the day of the
PSG, avoid naps on the day of the sleep study. Standardized criteria for the staging of sleep were published first in 1968 by
Rechtschaffen and Kales. A revised version was published in 2007 by the American Academy of Sleep Medicine and have been re-
vising currently. Parameters to be reported for PSG are followings: general parameter, sleep scoring data, arousal events, cardiac

events, movement events, and respiratory events.
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W) =4=H18}8}5] (American Academy of Sleep Medicine) (standard). AT EAN(HHF AL S T2 F200
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7t) Z7t& 2 & (daytime sleepiness) -BIH 5t 7 20| (habitual snoring) -+=HE2 & & -T2 Z (nonrestorative sleep): £H & =335 2
SHYAR 5 2 244 5 oLt 0142 F40| Yk F2

LE) MAAZIA SE7) 20 H2A 329 H7HModified Mallampatti score) grade 3 0|4 &= Friedman H 7|23 0| 2 M 3 7|(Tonsil
size) grade 2~3 0| AF = = WA ZHAE 0823t Muller maneuverdt A 7| T A9 AZ40| &01E AR

5 OH3MDIT Y9 ZLE grade 3014, B3N 014 Y ZLE grade 2014 XS

0 DY AT BB = P IZ20) UL AT EMIE 30 kym20| 401 B2

2)7|HE B EUY BO+HE
ofefi ol 7h), L) £= 7h), Ehel 22 H&Eot= 42
-0f 2f -
7hH YA EE2Z M (Epworth Sleepiness Scale) 10 0] A
L) 2t ot FZHE- S0 UL, 5L 0| SHE T (narcolepsy with cataplexy )
CH ot20f 7A 7t S25| B2 A, Hest FHEHSO0 3L 0] XN&EH MM EHE =T M (narcolepsy without cataplexy or
)

idiopathic hypersomnia
Lt ZAree
L IH(EEG), &M L (EOG), 2 M &-E(EMG-submental), 4 M & (ECG), & 7| & (Airflow), 3 5 = 2 (Respiratory effort), 2t 4 2 5t & (Sa02),
A Y2 Al(Body position), 5t X| 2 & &= (EMG-ant.tibialis)S 25 I &tot0] & A|5H040}
Ch A 47|%

oot

o HH 7Y x| (Polysomnograph), Z At Z g & (Control Room), & 2|4 7} 0 2f, ZHALS ZAITH Y ARLE HARR I Sfet 4 Qs A X,
A A0 RAE M2 AZE = M ! Aliotor 8. ot HAL & Ao
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Z20 Ao, +HLHAAS HAlStE QY72 T A0 Wt HSAL0| S Z2 XA 0| 0|2 AZEHHAE 70
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2 &3 AL gla) Alasi

3N ol A&Eo] LGl BHs 2Ad w)

2) FZo], HHFHES S AV E =S Ag3] A (narcolepsy without cataplexy or idiopathic hyper-
HrHETEg e 918 Al ghcH(standard), somnia)
3) Y7 AR o2 S 3 HolE FxlollA] duky o] Tzt E 7| AR Biwofdl s 3EA] et
© 2 AJgstA] eF=rHoption).
§) ARA gAelA FEBATERN) EAY gy S AT
g WHAEE sHSele S7de] A&t A& 1) &staL, gHFol glol, AFsh J4Fs 2eetA &
Th(standard), Zg7gel, ofe, ok, Za, olde] T2 A
5) WHEH sty FHFSE 4 2 AT W7 9 kS 2 4 Uek(standard).
3l AJf gtk (guideline). 2) 2k Zpdouh o o) ite] kb At E Zlo R
0) ¥H&F, A5 LT Sl FHFsE S H A B2 E= 745 1631 o)’ 3H(extended EEG)S} H]
% 3712 $18l Al st (option). U] Q. 2o 3 Al skt (option). o] TS $1a) Al
7) 89 Sajol|] FHFSFo] oAlEE S, STt o= -’Ff‘*‘:}ﬂﬁ/\}h Eg‘%oﬁ"ﬂ G A| =
itk AasicHguideline), 3) Aol o AlE = F ol Fol Holatar vl
8) 2173 At SAtoll ] FHEHE Fo] U A ﬂ?‘éﬁ‘ﬂ e ]53‘5]'13]'(gu1deline)
ol XekE 2fsf Al gtH(standard). 4) ARAFHE, FHARE Aol gk X500 R =R e
9) W AEkE XItstr] 918l AlsgslA| STH(standard), 35 l Ef{E}(Optlon)
5) AgZo ]3’— Hsﬂﬂ HX] o AN S S
FEEA s 93] Aldgth(standard), 7]HS, 0) S5H& TN E TRkeHA] 942 HASA e 5
Sy Fadtks 5 SFEY dds ddatr] s o 2 A3Y5}A] §=T}H option),
O HAE 134 AT A Al BR8-S 9
a4 ofuls} e vjgo] oJ7|S el 7= Eo]okait. 4 oR[EASRT X F7MXIZS N
7P D92~ 282 A% (Epworth Sleepiness Scale) 10 012 1) HZE zke the] SR olo] ghaks]a Zke 71 S HE-
) gk FEET0] QlaL, sjeitzto] ke A ofelw. FEHE 545k A TR
w](narcolepsy with cataplexy) off Xk I3l Alaightt(standard)
th apFoll 7ARE T3] 2 Ahw, HEdk ST 2) AR Aeks ff3l SAH o= AlEkA] oF
H2.5t23 F7HEES AT (Korean version of Epworth sleepiness scale)
Cadt D2 &nte T2 039 E0A YOt 28t %H'—t S HENHE A ZEUM? 0|H2 229 YYMES HIGHA7| B L
Ch. HIS 2| 20] 0121 &0l X5HA| LUCHSHEHEE, T 0N Lot S S WSX| 2o EHAL.
R ot 72 S0l M 7tH HESH XS of |8 3 22t0]H(0) SHAI 7| HEEFLIG
. 25 = 54
=% H30 Z21 49302 0 2 £4013
1. QHOtM M(ME, HX, MZ 512 HS I
2. TVE I
3. SEYA(RY, Y )M 7tt5| ot S mf
4. FAH GOl A2t SO 2 B XHAS X, HA, BAHO| SH2 = QHOF
s o
5. 20 FALHO| L0 HH T & US O
6. DtObA A CHYS I} 0]0F7| 5 Iy
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8. WS EXORZFE SO M At QtOIA
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A2 W, AAF, 7 3 5 A 7t o)

2 Zegttk(standard),

BRI SRR 5 E0 T 2N

ol 7} o] 2l = Al gkoh(standard).

3) 7] ko] BEHslaL, AHet A5 (s, AT
7)ol 7 EA] ¢k-2 73-9- Ald)gkH(guideline).

9 QAIHoIE WAl E B0 2 AlFEHA

F+=TH(guideline),
5) AT} Aol Xull, A48 w257} Ak
2HS 2ck Frtelr] 918 AlaakA] ek=THguideline).
6. 985
FE&S8AolA FHAHES SN kS fl8) vk
XS AR A9 e AlE =uke F o= vt 814

= T

2are 202 2ol o] 2 A9e = vg—? 2
A|279) ok Bgo| Wag 942

3 A AL ke B0 ol e
O

=

vtods}R] & & 4= 9ItHGuideline),

7. €57 |2I5E0H
EA7 0 2 Al3alA] k=T (Standard),

FIREES

1. H|IHEEG)
g 2 3] 334 7|20 2 sl A4 9AES thu)st

o v T3] 3Ad S HEe YR Hapi i ox)=

International 10/20 system< WhETH1E 1),
3 2Wd: F4M1(A1), C4M1(A1), O2-M1(Al)
Backup #Y: F3M2(A2), C3M2(A2),

(recommended),

O1-M2(A2)
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2. OPHM=(EOG)

E1: LOC (left outer canthus) 3P 1 cm, E2: ROC (right
outer canthus) 2 1 cmol] AAE F2BITHH 2),

2 Ad: E1-M2(A2), E2-M1(A1) (recommended), E1-Fpz,
E2-Fpz (acceptable)

3. H2M=(Ch )

Hadss ko 37)
/submentalis 27H)—§— AR recommended) (T2 3). 37)
©] chin EMGAIM7Z} AR}, Al 7)) AlA 5 2707 4
], U 2] gk 7l o AA7E Holils B Bagow
ARE-ET) A A HA=-2 o el M (mandible) o}2li(i) A7)

o e T, the T o) A imnE 4 9%, 0%

A= (mentalis muscle 17}

Nasion

Fpi FPZ Fp2

F3 Fz

Jgq, Hof.

E1

T8 2. QN
E1: LOC (left outer canthus), E2: ROC (right outer canthus)
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1. A< inferior edge of mandible] A} 1cm
ii. A= inferior edge of mandible2] 3P} 2cm, <= 2cm

iii, A5 inferior edge of mandible2] 31*% 2cm, 9= 2cm

4, SIX|ZHE(Ant. tibialis muscle EMG)

FAZAHE A E ok A7 (Anterior Tibialis)ol] £
Qlth(recommended). FALVIEHE 5 WgFo g AU
] 75 2SS ERlete W= FESi o] 252
ol thale] $2UL 7P 2 G 5 s Holt), 9, &
2o] 22US M2 EzFo] 1A 317 S8l M= Hao] 5
S5, /A 7] ARt SdEHAl Befok gt

5. $57|2(Airflow)
23 Gl S vPdstEAIME ARgHrecommended).
1) G- (Thermister)= $EAke] S50l wje} A7 = 2%
o] WHsls 93 o2 yepdnt, L offje]] FofA] W
b S S vk ool YIR|AIY o= o
AAE S kol ARAIZIE, 48 THEIE o
Aol ozt ofefEol] HAIBHEE sl )& U

o] 87 355 = 5 =S sfof dth

o
4

o
&

o 3

=

i (reference)

I3 3. s
iv. % inferior edge of mandibleQ]| A
v. MZ inferior edge of mandible2
vi. HZ inferior edge of mandible2)

g 1cm,
g 2cm, 2= 2cm
g2

o
otel 2cm, & 2am

20 =0

Uichl A ntets| 20193 38Xt E=A k=3 - 2= -

2) ¥7+E AlA (Nasal pressure transducer)s= 5 A& F

BE R £02 A,

6. =S-=(Respiratory effort)
23 3F F7KRE B H2-E St recommended),
NS A7IEFIE)E 55 ddshke Al $
AetER o, BH-2-s S (EHE)E wias Aus
2 9ol YAFF=E st FHTSF = AT w2 U
oluf A= B} & 4171 Sl =Eah=A] o
ob= Zlo] FashH THlErt o] =g SHsi)

o

5

wl=e] F7h A Ho] AN Fio]n vrix] BEe A%Ao]
Sl B2 o] o,

7. MATSIE(Sa0R)

1AG: AT 8HE 23 7)(Oxymeter)= 215 34w gk}
o] g9l & Jkste| 22 H(OxyHb) o] §=(SpO2)E 73
o}, F& o] o= Ho| £rlehg SHste] thE Wl =
=98 5 s T g7l s Ao BAi) wiy

Foli= 2|93 Bafefo} e},

8. M™(EKG)
1340 A AAFAE Modified lead II AAE % 2=
=]

S ARg3ltt AL HF(davide)] BEZE  olSiRE

AN &%

- &y - oy - #y

18! 4. Modified Mallampatti Classification. Class 1: Soft palate,
fauces, uvula, and pillars seen, Class 2: Soft palate, fauces, and
uvula seen, Class 3: Soft palate and base of uvula seen, Class 4:
Soft palate not seen
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9. MIIZAI(Body position)

1A: A9 A= 2R dH= AL 5 o3dAke] A9E
A 7k 5 3370 Eol‘:‘i Ao A 95 vi=
T2 AAl(supine), A(F/$) o2 T2 AA|(lateral), A=
ZHA|(prone), A o141 AFA|(upright) 522 FAISH}

10. Z=0|

1 Ad: IZo] AME =
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 ORIBIERAEQIS(7| U st 2424 | ) 58 &
2 QICk TR T2} SRBRAKED 55T TES

S/aH AKB3ICE
A 7T (sensitivity) 2 ZE] A= (filter set-
ting)

Z17ke] 7] A= FEe & A
o} =t oHoBE 50002(5KQ) olalolojol &l

7] A& HEEA] AL

T —

H3.MIE UM UHE H 2E ME

Sensitivity (u/v)| HFF (Hz) LFF
F3-M2/A2 7 35 0.3
F4-M1/A1 7 35 0.3
C3-M2/A2 7 35 0.3
C4-M1/A1 7 35 0.3
01-M2/A2 7 35 0.3
02-M1/A1 7 35 0.3
E1-M2/A2 7 35 0.3
E2-M2/A1 7 35 0.3
EMG-Chin 2-5 100 10
EMG-Ant. Tibialis 15 100 10
Pressure transducer 40 100 DC or <0.03
Thermal flow 200 15 0.1
Thoracic effort 200 15 0.1
Abdominal effort 200 15 0.1
EKG 70 Hz 0.3Hz
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10,0002(10KQ) 7HA = &g & = 2. 7&E &=
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A o)X Fhets o] 83t A AdHlollA FH Foll A
Bh= ARE st £ 5 Sabe] A, 2 gl ohe] £

o), ARG, % 0 ol 9 e e

SO AAA A g @A R L) AAALR] F8| AL

D) 8= A 2 A e 52 jakeE gtk

2) 3= o T A2 A 2 Al AR R AR o] 2
£ 7%,

3) k= AA Y AT, SAb, EE o S5 v
A == it

4) $AR= AL B4of| whet i bl AL AA] A A
Q1 FH-ZHA 2|55 frAlehES gtk

5) AR Tk A T w HAHY B P ARgel

6) AP 2RARE TzARe] A W, el 7,
Aol A% e, SEAsl Ze AN Aol e
S obzo] AlE o}3E %3 ofs sfof At} W
deh s exlelA) Bkl Zas 4 el o)
sl o} @,

Calibration ¥4

SR Al A 7 A RS Selah] S8 calibra-
tiong ofefjef 2ol Alggict,
1_ =2 7““1]& 30z &9 dutute] EEE Fldith
A S
31 30% ZoF ?:_1'»}3]-4 F2(alpha blocking) & 2913}
.

—

3. "HElE 2k, wEA S o8, 9% HAlL,
LEZE BAL Ak 22l w} OJLE w3}
= sl

4, “o|A| FAE vlEtEA Q"
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1. General parameter

1) EEG derivations

2) EOG derivations

3) Chin EMG

4) Leg EMG derivations
5) Airflow parameters
6) Effort parameters

7) Oxygen saturation
8) Body position

9) ECG

2. Sleep scoring data
1) Lights out clock time (hr:min)
2) Lights on clock time (hr:min)
3) Total sleep time (TST; in min)

A
o
1
o
roﬁ
i
o=
do
=
>~

m, QA7 ks,
I gtolct. ol A
Aol AN 7 Bk ool B

| Bk
Ttk NS

7H T

Ao 71slotor 5t

4) Total recording time ("lights out" to "lights on" in min)

5) Sleep latency (SL; lights out to first epoch of any
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3.

4.

sleep in min)

6) Stage R latency (sleep onset to first epoch of Stage R
in min)

7) Wake after sleep onset (WASO; Stage W during total

recording time, minus sleep latency, in min)

8) Percent sleep efficiency (Total sleep time/Total re-
cording time)*100

9) Time in each stage (min)

10) Percent of TST in each stage (Time in each stage val-

ues/TST)*100

Arousal events

1) Number of arousals

2) Arousal index (Arl; number of arousals * 60/TST)

Cardiac events

1) Average heart rate during sleep

2) Highest heart rate during sleep

3) Highest heart rate during recording

4) Occurrence of bradycardia (if observed); report low-
est heart rate observed

5) Occurrence of asystole; report longest pause ob-
served

6) Occurrence of sinus tachycardia during sleep; report
highest heart rate observed

7) Occurrence of narrow complex tachycardia; report
highest heart rate observed

8) Occurrence of wide complex tachycardia; report high-
est heart rate observed

9) Occurrence of atrial fibrillation (If present), report
average heart rate

10) Occurrence of other arrhythmias (If present), list ar-
rhythmia

. Movement events

1) Number of periodic limb movements of sleep (PLMS)
2) Number of periodic limb movements of sleep (PLMS)
with arousals

3) PLMS index
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o
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Far

4) PLMS arousal index

. Respiratory events

1) Number of obstructive apneas

2) Number of mixed apneas

3) Number of central apneas

4) Number of hypopneas

5) Number of apneas + hypopneas

6) Apnea index

7) Hypopnea index

8) Apnea + Hypopnea index

9) Respiratory effort related arousals, total number

10) Respiratory effort related arousal index

11) Number of oxygen desaturations >3% or 4%

12) Oxygen desaturation index

13) Continuous oxygen saturation, mean value

14) Minimum oxygen saturation during sleep

15) Occurrence of hypoventilation during diagnostic study

16) Occurrence of hypoventilation during PAP titration

17) Occurrence, duration, or the number of Cheyne Strokes
breathing.

18) Occurrence of periodic breathing in children

19) Occurrence of snoring

Summary statements

1) Findings related to sleep diagnoses
2) EEG abnormalities

3) ECG abnormalities

4) Behavioral observations

5) Sleep hypnogram
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