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Basics in Polysomnography
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Indication for PSG

« Diagnostic PSG
— Diagnosis of suspected sleep-related breathing disorders (OSA, CSA)

— Repeat PSG is indicated if the initial PSG was negative
+ high clinical suspicion for OSA

— Preoperative PSG before planned surgery for snoring or OSA

— Evaluation of suspected narcolepsy (in combination with MSLT)

— Evaluation of suspected periodic limb movement disorder (but not
restless legs syndrome)
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Indication for PSG

« Diagnostic PSG

— Evaluation of suspected complicated parasomnia
* Nocturnal behavior possibly caused by seizures

» Atypical parasomnia behavior (frequent episodes each night,
stereotypical behavior, or behavior unusual for age)

» Nocturnal behavior or parasomnia that has resulted in injury to the patient
or others (or has the potential to do so)

* Presumed parasomnia or nocturnal seizure disorder that does not
respond to conventional treatment

» Legal or forensic implications of nocturnal behavior
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Indication for PSG

 PAP Titration (PSG on PAP)
— Patients

« AHI > 15/hour (hr) with or without symptoms
* AHI = 5/hr with symptoms or comorbidities

— Full night of PSG titration

— Split
» AHI > 40 during 2 hours of monitoring in the initial diagnostic portion

» AHI 20-40 special clinical circumstances (long apnea or severe
desaturation)

* 3 hours remain for PAP titration

» Repeat PSG for PAP titration if inadequate PAP titration portion of
__study
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Indication for PSG

* Follow-up PSG

— After surgery for moderate to severe OSA
» usually 3—6 months after surgery

— After previous surgery for OSA if symptoms return
— After adequate adjustment of oral appliance for OSA (all severities)

 Repeat PSG (Diagnosis or PAP Titration)

— After 2 10% weight loss in patient on CPAP (PSG without CPAP) to
determine if CPAP still needed

— After =2 10% weight gain to determine whether CPAP is adequate

— Clinical symptoms return in patient on CPAP (consider MSLT if
narcolepsy suspected)

— Clinical symptoms return after surgery for OSA or on OA treatment for
OSA

——
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The Modified Mallampati Classification

Hard  Soft
palate palate s

Class I Class II Class III Class 1V
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Friedman tongue position

A

FTP IIb FTP III
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TABLE 1. The Epworth sleepiness scale
THE EPWORTH SLEEPINESS SCALE

Name:
Today’s date: Your age (years):
Your sex (male = M; female = F).

How likely are you to doze off or fall asleep in the following
situations, in contrast to feeling just tired? This refers to your usual
way of life in recent times. Even if you have not done some of these
things recently try to work out how they would have affected you.
Use the following scale to choose the most appropriate number for
each situation:

0 = would never doze

= slight chance of dozing
2 = moderate change of dozing
3 = high chance of dozing

Chance
of
Situation dozing
Sitting and reading I
Watching TV
Sitting, inactive in a public place (e.g. a theater or a
meeting)

As a passenger in a car for an hour without a break

Lying down to rest in the afternoon when circumstanc-
es permit

Sitting and talking to someone
Sitting quietly after a lunch without alcohol
In a car, while stopped for a few minutes in the traffic

Thank you for your cooperation

L NN
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emotional Partial cataplexy Complete cataplexy

Weakness in the

Weakness in the
i limbs and trunk

[

N Engl J Med 2015; 373:2654-2662
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Parameters
of PSG

THE CATHOLIC UNIVERSITY OF KOREA

CATHOLIC MEDICAL CENTFR

Sensors

F4-M1, C4-M1, 02-M1
(Frontal, central,
occipital)

E1-M2, E2-M2

Parameter

EEG derivations

EOG derivations

Chin EMG Chin1, Chin2, ChinZ
ECG ECG
Air flow (diagnostic Nasal pressure
study)
Oronasal thermal flow
Air flow (PAP titration) PAP device flow
Snoring Microphone,
piezoelectric sensor
Respiratory effort Chest and abdominal

RIP bands

Arterial oxygen Pulse oximetry

saturation (SpQ,)

Left anterior tibial (LAT) EMG surface
EMG electrodes
Right anterior tibial (RAT) =~ EMG surface
EMG electrodes

Purpose
Staging of sleep

Cardiac rate and rhythm
Detection of hypopnea

Detection of apnea
Detection of apnea,
hypopnea

Detection of snoring

Classify apneas as
obstructive, mixed, or
central

Detect arterial oxygen
desaturation

Detect periodic limb
movements in sleep
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« Electroencephalography
e Sensors : F4-M1, C4-M1, 02-M1-> Staging of sleep

Nasion

° 20%
20%
‘l;)% 20% . -
-.......'..-' o
10% Ozﬁi% ’<I «— Nasion
1B} Preauricular
My point

F Frontal M  Mastoid
C Central Cz Central midline (vertex)
O Occipital Fpz Frontopolar midline
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» Electrooculography
« Sensors : E1-M2, E2-M2

A. RECOMMENDED
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Chin EMG

« Submental Electromyography

»inferior
edge of the
mandible

© 2020 American Academy of Sleep Medicine. All rights reserved.
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» Electrocardiography - Cardiac rate & rhythm

Figure 1.

Diagram of Lead

Il placement

on torso during

cardiac recording.

lllustration may not
| betoscale.

© 2020 American Academy of Sleep Medicine. All rights reserved.
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Air Flow

L

e Sensors
— Nasal pressure - detection of hypopnea
— Oronasal thermal flow - detection of apnea
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Snoring

L

» Microphone, Piezoelectric sensors
-> detection of snoring




=88 THE CATHOLIC UNIVERSITY OF KOREA

=4 CATHOLIC MEDICAL CENTER -

Respiratory Effort

L

* Chest & abdominal RIP (Respiratory Inductive
Plethysmography) bands

—> Classify apnea as obstructive, mixed or central
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Arterial Oxygen Saturation

* Pulse oximetry = detect arterial oxygen desaturation

AN

Nasal Pressure

Oronasal
Thermal Flow

Chest

Abdomen /\
/

SpO2

i f
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Anterior Tibial EMG

L

« Anterior Tibialis EMG (Electromyography)
— Lt. & Rt. = detect periodic limb movements in sleep

stress loop
LAT1
LAT2

© 2020 American Acad: of Sleep Medicine. All rights reserved.
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Term Abbreviation
PSG Lights-out time (hr: LOUT
min)
Reports Lights-on time (hr: LON
min)

Total recordingtime  TRT
(min)

Total sleep time TST
(min)

Sleep latency (min) SL

Stage R latency or RL
(REM latency) (min)

Sleep efficiency (%)

Stage wake (min) Stage W
Wake after sleep WASO
onset

Time in each sleep N1, N2, N3,R

stage (min)

Time in each sleep N1%TST, etc.
stage as a % of TST

Arousal (number) Ar#

Arousal index (#/hr) Arl

Definition

Time of the start of the recording.

Time of the end of the recording.

Time from lights-out to lights-on.
TRT =SL + WASO + TST

Time spent in stages N1, N2, N3, and R.

Time from lights-out until the start of the
first epoch of sleep (stages N1, N2, N3, or
R).

Time from start of first epoch of sleep
until the start of the first epoch of stage R.

=TST x 100/TRT.
All minutes of stage W during TRT.

Stage W recorded after sleep onset until
lights-on time. = Stage W - SL

Minutes of stages N1, N2, N3, R.

Minutes or each sleep stage x 100/TST.

Total number of arousals.

Total number of arousals x 60/TST (min).
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Sleep Architecture Terminology

* Lights-out time (hr : min)
— Time of the start of the recording

« Lights-on time (hr : min)
— Time of the end of the recording

« Total recording time (TRT, min)

— Time from lights-out to lights-on
— TRT =SL + WASO + TST

E—
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Sleep Architecture Terminology

Lights-Out Lights-On

TRT

~d
-~
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Sleep Architecture Terminology

* Total sleep time (TST, min)
— Time spent in stages N1, N2, N3, & R

« Sleep latency (SL, min)

— Time from lights-out until the start of the first epoch of sleep
(stages N1, N2, N3, or R)

« Stage R latency or REM latency (RL, min)

— Time from start of first epoch of sleep until the start of the first
epoch of stage R
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TABLE F1-2 Optimal Window Duration for Viewing Events in Polysomnography

Window Duration Use
30 seconds (an epoch) Sleep staging
60-120 seconds Respiratory Events
15 seconds Clinical EEG
10 seconds ECG rhythms
Identifying wave form frequency
ECG, Electrocardiography; EEG, electroencephalography.
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Sleep Architecture Terminology

~\
Q-

Lights-Out Lights-On
Y W | N1 N2 N3 | R N2 R W
SL REM Latency
D — TST
TRT

< »
) »
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Sleep Architecture Terminology

« Sleep efficiency (%)
— TST (Total Sleep Time) X 100/TRT (Total Recording Time)

« Stage wake (Stage W, min)
— All minutes of stage W during TRT

« Wake after sleep onset (WASO)

— Stage W recorded after sleep onset until lights-on time
— Stage W - SL

E—
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Sleep Architecture Terminology

~d
-~

Lights-Out Lights-On
W IW/INl| N2 | N3 |R N2 R W
WASO
SL REM Latency
TRT

« »
) >
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Sleep Stage

Al

e Sleep
— NREM (non-rapid eye movement)
— REM (rapid eye movement)

R&K AASM
Wake Stage W Stage W
NREM Stage 1 Stage N1
Stage 2 Stage N2
Stage 3 Stage N3
Stage 4
REM Stage REM StageR
AASM, American Academy of Sleep Medicine; NREM, non-rapid eye movement; REM, rapid
eye movement; R&K, Rechtschaffen and Kales.
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Normal sleep

Hypnogram 1 == Stage R (REM)

Sleep stage
G5 T2%
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Sleep Architecture Terminology

« Time in each sleep stage (min)
— Minutes of stages N1, N2, N3, R

« Time in each sleep stage as a % of TST
— Minutes or each sleep stage X 100/TST

« Arousal index (Arl, #/hr)
— Total number of arousals X 60/TST (min)

E—
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Sleep Stage Characteristics

EEG EOG Chin EMG
Stage W (eyes Alpha + beta REMSs, blinks, Relatively high
open) reading EM
Stage W (eyes >50% alpha + SEMs Variable
closed)
Stage N1 <50% alpha + SEMs Variable, usually <
>50% LAMF wake
Stage N2 SS, KC* None Variable
Stage N3 SWA>20% (6 None Variable
sec)
SS may occur
Stage R LAMF,no SSor = REMs* Lowest of night
KC
KC, K complex; LAMF, low amplitude mixed frequency; REM, rapid eye movement;
Reading EM, reading eye movements; +, may or may not be present; SS, sleep spindle;
SEM, slow eye movement; SWA, slow wave activity.
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Wave Forms for Sleep Staging

« EEG activity

— frequency in cycles per second (hertz [Hz])
» delta (0—4 Hz), theta (4-8 Hz), alpha (8-13 Hz), & beta (> 13 Hz)

— amplitude (microvolts [uV])
— shape

 Alpha Activity (Alpha Rhythm)

 Sleep spindle (SS)

« K- complex (KC)

« Slow Waves (Slow Wave Activity [SWA])

L NN
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Activity (Alpha Rhythm)

. 8-13 hertz (Hz) MVMVWW

« Most prominent over the occipital areas 1sec

 Increased by eye closure & attenuated by eye opening
— Characteristic EEG activity in drowsy, eyes-closed stage W
— Common in REM sleep (1-2 Hz slower than during stage W)
— May occur with arousals (brief awakenings)
— 10% of persons do not produce alpha rhythm with eye closure
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Sleep Spindle

« 11-16 Hz (classically 12—-14 Hz) VM‘M\

 Maximal over central areas 1sec

e Duration = 0.5 sec (0.5-1.5 sec)

* One of the defining characteristics of stage N2
« May be seen in stage N3 sleep
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K- complex (KC)

1sec

« High amplitude — biphasic deflection

— A well-delineated negative sharp wave (upward)
followed by a positive (downward) slow wave

« Maximal over frontal areas (frontal > central > occipital)

 Duration =2 0.5 sec

» characteristic of stage N2 sleep
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Slow Waves
(Slow Wave Activity [SWA])

* Frequency 0.5-2 Hz & > 75 microvolts (uV) peak-to-
peak amplitude in the frontal derivations

« Used to define stage N3 sleep

— Stage N2 < 20% SWA (< 6 sec) |
— Stage N3 =220% SWA(z6sec) -—

E—
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Eye movement patterns

Slow Eye E1-M2 WW |_100uV
Movements £r M2 wan™® ay iy oy, 1 56C

e B ed Al LA
E2-M2 Wm

Rapid Eye E1-M2
Movements E2-M2

Reading Eye e va
Movements gzmz A AN A\ AN AN

-

L
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Eye movement patterns

« Slow eye movements
— Conjugate, fairly regular, sinusoidal eye movements
— With an initial deflection lasting > 500 msec

 Eye blinks
— Conjugate vertical eye movements at a frequency of 0.5 to 2 Hz
— Present in wakefulness with the eyes open or closed

E—
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Eye movement patterns

 Rapid eye movements (REM)
— Conjugate, irregular, sharply peaked eye movements
— With an initial deflection usually lasting < 500 msec

 Reading eye movements
— Trains of conjugate eye movements

— Consist of a slow phase followed by a rapid phase in the
opposite direction as the subject reads
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Sleep Stage Characteristics

EEG EOG Chin EMG
Stage W (eyes Alpha + beta REMSs, blinks, Relatively high
open) reading EM
Stage W (eyes >50% alpha + SEMs Variable
closed)
Stage N1 <50% alpha + SEMs Variable, usually <
>50% LAMF wake
Stage N2 SS, KC* None Variable
Stage N3 SWA>20% (6 None Variable
sec)
SS may occur
Stage R LAMF,no SSor = REMs* Lowest of night
KC
KC, K complex; LAMF, low amplitude mixed frequency; REM, rapid eye movement;
Reading EM, reading eye movements; +, may or may not be present; SS, sleep spindle;
SEM, slow eye movement; SWA, slow wave activity.
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Typical Sleep Architecture in Men

Age 20 Age 60

Total sleep time (TST; min) 450
Sleep efficiency (%) 95
Sleep latency (min) 10
REM latency (min) 90
Wake after sleep onset (WASO) (min) 15
Stage N1 (%TST) 5
Stage N2 (%TST) 45
Stage N3 (%TST) 20
Stage R (%TST) 25
Arousal index (#/hour) 5-10

380 W
85 \ 4
15 4
70 \ 4
30 4
15 4
55 4
10 ¥

20 {
15-20 f
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Respiratory Events
* Apnea
* Hypopnea

 Respiratory Effort—Related Arousal (RERA)
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Apnea

1) Drop in the peak signal excursion by = 90% of baseline
— Oronasal thermal sensor (diagnostic study)
— PAP device flow (titration study)
— an alternative apnea sensor (diagnostic study)

2) =10 seconds

not have to be associated with arterial oxygen desaturation
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Classification of Apneas

* Obstructive
— meets apnea criteria

— continued or increased Inspiratory effort throughout the entire
period of absent air flow

« Central
— meets apnea criteria

— absent inspiratory effort throughout the entire period of absent air
flow

 Mixed
— meets apnea criteria

— absent inspiratory effort in the initial portion of the event,
followed by resumption of inspiratory effort in the second portion
of the event

L NN
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Obstructive apnea
1sec
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Hypopnea

1) Drop in the peak signal excursions by = 30% of pre-
event baseline

— nasal pressure (diagnostic study)
— PAP device flow (titration study)
— an alternative hypopnea sensor (diagnostic study)

2) =10 seconds
3) = 3% oxygen desaturation from pre-event baseline or

the events associated with an arousal
— 2 4% oxygen desaturation from pre-event baseline (acceptable)

—-—
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Classification of Hypopneas

1) If ANY of the following criteria are met
- Obstructive

2) |f NONE of the following criteria are met
- Central

1) Snoring during the event

2) Increased inspiratory flattening of the nasal pressure or PAP
device flow signal compared with baseline breathing

3) Associated thoracoabdominal paradox occurs during the event,
but not during pre-event breathing
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Arousal

« Transient phenomena that may lead to wakefulness or

only briefly interrupt sleep
— frequent arousals - daytime sleepiness

 Arousal Rules

— an abrupt shift of EEG frequency
 alpha, theta and/or frequencies greater than 16 Hz (but not spindles)
that lasts at least 3 seconds
» with at least 10 seconds of stable sleep preceding the change

» During REM sleep
— requires a concurrent increase in submental EMG lasting at least 1
second

—-—




3| THE CATHOLIC UNIVERSITY OF KOREA r\J L

=8 CATHOLIC MEDICAL CENTER tu_;\

Respiratory Effort—Related Arousal
(RERA)

1) A sequence of breaths lasting = 10 seconds

2) Increasing respiratory effort or flattening of the
Inspiratory portion waveform leading to arousal from
sleep

— nasal pressure (diagnostic study) or PAP device flow (titration study)

— when the sequence of breaths does not meet criteria for an apnea or
hypopnea

* RERA events
— sometimes called upper airway resistance events
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Arousal

19 sec

NP
Thermal Air Flow

Chest

Abdomen
SpO2

96%

1 sec
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Respiratory Event Index

 AHI (Apnea-Hypopnea Index)
— number of apneas & hypopneas per hour of sleep

 RERAI (Respiratory Effort—Related Arousal Index)
— number of RERAS per hour of sleep

 RDI (Respiratory Disturbance Index)
— Sum of AHI & RERAI
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e Indication for PSG
« Parameters of PSG
* Terminology of Sleep Architecture

* Interpretation of PSG Report
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PSG Report (1

Normal Values

Sleep Efficiency > 80~ 85%

Sleep Latency : 5 ~ 30 min
REM Latency : 60 ~ 120 min

WASO : according to age

Sleep Stages
N1 (5%)
N2 (50%)
N3 (20%)
REM (20-25%)

~\

- prrT Diagnostic PSG Report |

o|YFERYH AN AN Anzamt, AARAERY  wuondl| Aneivea
‘ CHEHS: 1661-7500 ZHAHA: 031-820-5399 \

Patient Name: | () _ Study Date: | 3/6/2019
Date of Birth: = 12/26/1955 [ Study Type: | NPSG
Age: 63 year | Patient #: -
Sex:  Male | Billing ID: ' -
Height: | 170 cm ‘ Referring Physician: -
Weight: | 60.0 kg | Recording Tech: ' System
BMI: | 20.8 | Scoring Tech: | Kim Ryeol

Study Overview
e

First Lights Off:  10:11:43 PM | | COUNT  INDEX
Last Lights On:  04:53:16 AM | Awakenings: | 35 | 6.3
Time in Bed: 4016 [ Arousals: 127 | 229
Total Sleep Time: | 332.5 [ Apneas & Hypopneas: | 105 - BT
~ Sleep Efficiency: ‘ Limb Movements: 85 15.3
Sleep Period Time: “397- | Snores: 53 9.6
Sleep Maintenance 83.7% Desaturations: 35 6.3
Efficiency: | |
Sleep Latency: | 4.5 | WASO | 64.6
REM Latency from 855 Minimum Oxygen 89.0%
Sleep Onset: Saturation during

Desaturation:

Sleep Architecture

% of Time in Bed
Stages | TIME (mins) | % SLEEP TIME

WAKE | 70.0 |
Stage N1 | 56.0 [ 16.8%
Stage N2 | 206.0 [ 62.0%
Stage N3 7.0 |
REM 63.5 19.1%
Arousal Summary
| NREM REM Total Sleep Time
Apnea Arousals 4 9 13
Hypopnea Arousals 81 15 76
PLM Arousals | 3 - 3
Isolated Limb Movement Arousals | 4 1 5
Spontaneous Arousals 26 3 29
RERAs - - | -
Snore Arousals 2 - 2
Total | 99 | 28 [ 127

Arousal Index
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By Sleep Stage By Body Position | TOTAL
| Wake = NREM = REM | SUPINE  NON-SUPINE )
Time (min) 70.0 269.0 63.5 175.0 157.5 332.5
| Obstructive Apnea | - | 9 | 10 19 | - | 19
e o | Mixed Apnea | - | 2 | - | 2 | - | 2
| Central Apnea | - | 2 | 1 | - | 3 | 3
Total Apneas [ - | 13 | 11 | 21 | 3 | 24
Total Apnea Index - 29 104 7.2 1.1 43
Hypopneas wiArousals | - |60 | 16 | 68 8 ™
Hypopneas w/i23% Ds - 1 2 1 - 3
{ (incl. Ds only) | | | | | |
Total Hypopneas (23%) - 61 18 71 8 79
« AHI (Apnea-Hypopnea Index) (i s tiypw=so0s) L | _ ,
Tot. Hypopnea Index (23%) - 136 17.0 243 3.0 143
- < 5:normal |_(Hyp WiAr + Hyp w/23% Ds) | . , | 4 ‘
Hypopneas wi24% Ds | - - | - | - - | -
_ . i Total Hypopneas (24%) - 60 16 68 8 76
5~15 : mild | (Hyp WiAr + Hyp wi24% Ds) | | | | |
. Tot. Hypopnea Index (24%) - 134 15.1 233 3.0 13.7
- 15~30 : moderate | (Hyp wiAr + Hyp /4% Ds) | , . | | |
. ' All Apneas & Hypopneas | - [ 76 [ 29 [ 94 | 1 105
- > 3 0 » severe All Apn + Hyp wiArousal + Hyp with
' AHI — = | & | 24 | 22 | &2 T 189
(All Apn + Hyp wiAr + Hyp. w/Ds) ! | ! ! l
pneas & Hyp. ) - 74 29 92 11 103
All Apn + Hyp w/Arousals + Hyp
w/23% Desat | | { | | !
AHI (23% Criteria) - 16.5 274 315 42 18.6
Index of All Apn + Hyp w/Ar + Hyp.
wi23% Desat | | | ! | !
Apneas & Hyp. (24%) - 73 27 89 1 100
All Apn + Hyp w/Arousals + Hyp
w/24% Desat | | | | | I
AHI (24% Criteria) - 16.3 255 30.5 42 18.0
Index of All Apn + Hyp w/Arousals +
Hyp wi24% Desat | | | | |
RERAS S S S A R N
RERA Index | - - | - | - | - | -
RDI - 170 | 274 | 322 42 | 189
Index of All Apn. + Hyp w/Ar
+ Hyp w/Ds + RERA

Respiratory Event Durations

Apnea Hypopnea
NREM REM NREM REM
Average (seconds) 15.6 31.1 26.6 37.0
Maximum (seconds) 233 56.9 66.1 786
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WAKE NREM REM
Average OSat (%) 96.7% 97.4% 97.1%
Minimum OSat (%) 77.0% 88.9% 89.0%

P S Maximum OSat (%) 100.0% 100.0% 100.0%
G Re po ﬂ 3 Oxygen Saturation Distribution

Range(%) Time in range (min) Time in range (%)

90.0 - 100.0 399.7 99.5%
80.0 - 90.0 1.9 0.5%
70.0 - 80.0 0.0 0.0%
60.0-70.0 - -
50.0 - 60.0 - -

0.0-50.0 - -

Time Spent Less than 88% OSat

Range(%) Time in range (min) Time in range (%)
0.0-88.0 0.6 0.1%
# of Desaturations
Minimum Oxygen Saturation During Desaturation 89.0%
SUPINE LEFT RIGHT PRONE
Minimum Oxygen Saturation During Desaturation by BP  89.0% - 92.0% -

Limb Movement Summary
—

COUNT INDEX

* PLMI (PeriOdiC Limb Isolated Limb Movements 63 ﬁ
Periodic Limb M ts (PLM
Movement Index) T A i
number of total PLMs per hour of
sleep > 5 > abnormal —
WAKE NREM REM Sleep TOTAL

Average Pulse Rate (BPM) 62.5 58.5 62.5 59.3 59.8
Minimum Pulse Rate (BPM) 53.0 52.0 54.0 52.0 52.0
Maximum Pulse Rate (BPM) 100.0 70.0 76.0 76.0 100.0

Pulse Rate Distribution

Range(bpm) | Time in range (min) ~ Time in range (%)

0.0 - 40.0 | - -
40.0-60.0 | 257.6 , 64.2%
60.0 - 80.0 | 1434 35.7%

80.0 - 100.0 | 0.3 0.1%

100.0 - 120.0 | - :

120.0 - 140.0 - =

140.0 - 200.0 | - ' S
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PSG Report (4) |

wl I

Tume of Day (hm:s)
22:

U T 1 T | T I 1 1
111:15 22:51:45 23:32:15 00:12:45 00:53:15 01:33:45 02:14:15 02:54:45 03:35:15 04:15:45

Body Position

5§14

Time of Day (h'"n';:)' 2 U 1 I I 1 U I 1 1
22:11:15 22:51:45 23:32:15 00:12:45 00:53:15 01:33:45 02:14:15 02:54:45 03:35:15 04:15:45
1111 11 S 0181311 101 | S IE1800E S S0 11031 ) S 6 S — ]| — 411

I 1 — 1T

Time of Day (hem:s) | T T T T T T T T T
22:11:15 22:51:45 23:32:15 00:12:45 00:53:15 01:33:45 02:14:15 02:54:45 03:35:15 04:15:45

Osat

% . (e Mot ¥
Time of Day (h-m s)so T T T T T T T T T T

22:11:18 22:51:45 23:32:15 00:12:45 00:53:15 01:33:45 02:14:15 02:54:45 03:35:15 04:15:45
samae | [ J
Mixed Apnea [ I I ]
Goenenedpmer | | [T |
Time of Day (hms) [ T T T T T T T T T

22:11:15 22:51:45 23:32:15 00:12:45 00:53:15 01:33:45 02:14:15 02:54:45 03:35:15 04:15:45
Central Hypopnea [ ]
Mixed Hypopnea [ ]
Qostructive Hypopnea [ ]
Time of Day (hem:s) [

1 T 1 1 1 1 I I T
2:11115 22:51:45 23:32:15 00:12:45 00:53:15 01:33:45 02:14:15 02:54:45 03:35:15 04:15:45

Snonng (I 11— 1| I |
Time of Day (hm:s) [ T T T T T T T T T

22:11:15 22:51:45 23:32:15 00:12:45 00:53:15 01:33:45 02:14:15 02:54:45 03:35:15 04:15:45
umb | A UM | T _TWINT W TN TN AT T B J

Time ot Day (hms) T T T T T T T T T
22:11:15 22:51:45 23:32:15 00:12:45 00:53:15 01:33:45 02:14:15 02:54:45 03:35:15 04:15:45

Puise Rate
20

Time of Day (hom's)

f 1 U T T T T T T T
22:11:15 22:51:45 23:32:15 00:12:45 00:53:15 01:33:45 02:14:15 02:54:45 03:35:15 04:15:45
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~ Take Home Message (1)

Indications for PSG

— S S|t
 Sleep apnea 2| &
ol B &t

Parameters of PSG

— EEG, EOG, chin EMG, ECG, Airflow, snoring, chest &
abdomen RIP bands, anterior tibialis EMG
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Take Home Message (2)

 Terminology of Sleep Architecture

— Sleep

 TST (Total Sleep Time), Sleep efficiency, SL (Sleep Latency),
WASO (Wake After Sleep Onset)

— Respiratory events
* Apnea — obstructive, central, mixed
* AHI (Apnea - Hypopnea Index)

* Interpretation of PSG Report

— Sleep architecture, AHI (sleep stage, body position),
oxygen saturation, periodic limb movement

—-—
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Reference

* Richard B. Berry & Mary H. Wargner, SLEEP MEDICINE
PEARLS, 3rd ed. 2015

« The AASM Manual for the Scoring of Sleep and
Associated Events
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