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Sleep staging
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AASM montage
Read from right EEG channels:

F4-M1 - best for slow waves

* (C4-M1-best for spindles

* 02-M1- best for alpha rhythm

Left EEG channels as back-up:

F3-M2
C3-M2
0O1-M2

european respiratory society every breath counts

A. RECOMMENDED

Nasion

Inion
0 2013 American Academy of Sleep Medicine. All riahts reserved.
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Scoring PSG

* Scroll through study several times:

— Sleep staging — 30s epoch
— EEG arousals — 30s epoch

— Respiratory events — 1min / 2min / 5min epoch
* Dependent on respiratory rate

— Periodic leg movements — 5min epoch
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Stage W

Score epochs as W when >50% of the epoch contains
either or both of

* Age-appropriate posterior dominant rhythm in
occipital region
* Other findings consistent with W
— Eye blinks
— REMs with normal/high chin EMG

— Reading eye movements
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Stage N

* If all epochs of NREM sleep contain no recognisable sleep spindles, K-
waves or slow wave activity, score all epochs as Stage N.

* If some epochs of NREM contain spindles or K-waves, score those as
Stage N2.

* If some epochs of NREM contain >20% slow wave activity, score as Stage
N3.

* Otherwise, score as Stage N.

* If NREM is sufficiently developed, then score using N1/N2/N3 as in adults.
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Assessing sleep stage

Review EEG

— Background frequency
— Distinct, measurable features

Review EOG
— SEMs? REMs? Slow wave artefact?

Review EMG
— Maintained? Atonia? Phasic twitches?

Kim Traynor

Overall picture
— 250% of epoch
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Scoring EEG arousals
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EEG arousals

* Brief interruption of sleep continuity

* AASM definition:
— abrupt shift in EEG frequency — theta, alpha or >16Hz (not spindles)
— >3s duration
— preceded by >10s stable sleep
— in stage R, MNEMG
— arousals in NREM do not require NEMG

* Scored in any stage including W

* Arousals cannot be scored on changes in submental EMG alone.
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EEG arousal
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Now it’s your turn!
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Stage N2:
LAMF, spindles, K-complexes

* Which characteristic features led you to this conclusion? 1

* Which sleep stage is this?
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Stage N3:
High-amplitude slow waves over
220% of epoch 2

* Which sleep stage is this?

* Which characteristic features led you to this conclusion?
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: _— Stage W (eyes open):
* Which sleep stage is this? g y pen):
. PDR (alpha), eye movements,

Which characteristic features led you to this conclusion?

high chin EMG 3
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* Which sleep stage is this?
Stage N1:

LAMF, SEMs (vertex sharp waves) 4

* Which characteristic features led you to this conclusion?

* What other feature might you see in this stage?
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Stage W (eyes closed):

* Which sleep stage is this?
PDR

* Which characteristic features led you to this conclusion?
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*  Which sleep stage is this? Stage R:
LAMF, REMs, low chin EMG,

TMA 6

* Which characteristic features led you to this conclusion?
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Scoring Respiratory Events
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AASM recommended sensors

* Nasal cannula
QNasalcannula & oro-nasal thermistor = Scorlng hypopn()ea

) Chustaltont e Oro-nasal thermistor
= scoring apnoea

@ Recording monitor

(%) Abdominal effort belt

G Heart rate and oxygen sensor
* CO2 monitoring

(end-tidal or
transcutaneous)

E/

British Lung Foundation
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B. Measuring Event Duration

1. For scoring either an apnea or a hypopnea, the event duration is measured from the nadir preceding the first breath
that is clearly reduced to the beginning of the first breath that approximates the baseline breathing amplitade. (see red
bracket, Figures 1 and 2) RECOMMENDED

2. For apnea duration, the oronasal thermal sensor signal (diagnostic study) or PAP device flow signal (PAP titration study)
should be used to determine the event duration. For hypopnea event duration, the nasal pressure signal (diagnostic
study) or PAP device flow signal (PAP titration study) should be utilized. When the diagnostic study sensors fail or are
inaccurate, alternative sensors may be used (see Technical Specifications for adults A.2 and A.4). RECOMMENDED

3. When baseline breathing amplitude cannot be easily determined (and when underlying breathing variability is large),
events can also be terminated when either there is a clear and sustained increase in breathing amplitude, or in the case
where a desaturation has occurred, there is event-associated resaturation of at least 2%. RECOMMENDED

/\M

>10s in adults
>2 breaths in children
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Obstructive apnoea

 Score an obstructive apnoea when all of the following
criteria are met:
— >90% reduction in airflow
— Duration 22 breaths (breathing rate varies with age)

— Respiratory effort present throughout period of absent
airflow

* No requirement for desaturation or arousal
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Obstructive apnoea
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Central apnoea

* Score a central apnoea when all of the following
criteria are met:
— >90% reduction in airflow

— Respiratory effort absent throughout period of absent
airflow

* Plus one of
— Duration 220s
— Duration 22 breaths + arousal or >3% desaturation

— Duration 22 breaths + heart rate <sobpm for >5s or <60bpm
for >15s (infants <1yr only)
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Central apnoea
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Mixed apnoea

* Score a mixed apnoea when
— Duration 22 breaths

— Respiratory effort present during one period of the event
and absent during another, regardless of which comes first
(different from adults)
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Mixed apnoea
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Hypopnoea

* Score a hypopnoea when all of the following criteria
are met:
— >30% reduction in airflow
— Duration >2 breaths
— >3% desaturation or arousal

* In children, important to classify hypopnoeas as central
or obstructive
— Will change treatment plan
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Hypopnoea
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Obstructive v. central hypopnoea

Obstructive Central

* Snoring + -
or and

* Inspiratory flattening + -
or and

* Paradoxical breathing + -



Periodic breathing

H. Scoring of Periodic Breathing

1. Score a respiratory event as periodic breathing if there are =3 episodes of central pauses in respiration (absent airflow
and inspiratory effort) lasting >3 seconds separated by <20 seconds of normal breathing.™”' RECOMMENDED

Note 1. Central apneas that occur within a run of periodic breathing should be scored as individual apneas as well.

Respiratory M\m"—“ﬁ“*"‘{\\'\ﬁ“‘v~hﬁ~&ﬁkmh—»—mwé\fvv-——~,—~-v
| |
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Dr S Suresh, Brisbane



Hypoventilation

G. Scoring of Hypoventilation
Monitoring hypoventilation m children is recommended during a diagnostic study and optional during a PAP titration study.

1. Score as hyvpoventilation during sleep when >25% of the total sleep time as measured by either the arterial PCO: or
surrogate is spent with a PCOz2 >50 mmHg. "> RECOMMENDED

Note 1. See Technical Specifications for children (B.9 and B.10) for information on surrogate signals for monitoring
hypoventilation.

Note 2. Use the following conversion factor 1n order to change the units of the pressures listed from mmHg to kPa:
1 mmHg =0.133 kPA.



ERS european respiratory society every breath counts

Scoring Periodic Limb Movements
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Periodic leg movements

* Score individual leg movements, then group into PLM series

LMt
— M leg EMG of 28uV above resting EMG
— duration 0.5-10s
— Not scored within 0.5s before/after respiratory event

* PLM series:
— group of 24 LMs
— 5-90s between movements
— LMs on different (both??) legs <5s apart considered one movement



Periodic limb movements
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Now it’s your turn!
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What type of events can you see here, if any?
What features led you to this conclusion?

No scoreable events:
No reduction or cessation of airflow,
no desaturations,
no changes in pulse rate,
no limb movements
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* What type of events can you see here?

* What features led you to this conclusion?

* What might you expect to see on the EEG?

e e

Obstructive apnoeas:
Airflow reduction 290% for 210s,
continued/increasing effort,
Desaturations 23%,
snores & LM at end of events
(EEG arousals?)




What features led you to this conclusion?
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One event - central apnoea:

* How many event(s) can you see here, if any? Airflow reduction 290% for 210s,
* What type of event(s)? absence of respiratory effort
°



Any additional information you require to make your decision?

(Thermistor signal absent)
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* Are there any scoreable events here? 2Central or mixed apnoeas:
* If so, what are they? Airflow reduction 290% for 210s,
. absence of respiratory effort



— — — S S — - - B — -
1) gl =y | rrd e
Dmemrabie (hap At % Ond AN Ll - L L L - wah Wk
Lo Moos av A A AEEl M MR IS RO AR M0S I Sa B g 1o "l a“ " wE e "o "
k - —g i aehrrs sreAlleely e Loy Ancihen watllesin, 3 - Aklpel : 4 - davir
h |
= s‘N‘ Ve I\ |# A
] ¥ AR S \ -.‘, \.'/-. ¢
‘\‘,'
(= o
- "\t
A ! \ ~ Ml ¥ \ N
> [ X N y 1 | \ | ™\
f | (Al - ) Wi “ [ 4 ¥ St
LS Al WY . W
_ ! ‘1 ‘v\"},'.~ | {
- | f / "\
i 4 | 5
| I\ ) T 4 r {
L - A A A N A I M A A | 9 ey )
O N T VI SO ST R R S L R s AN NI W BV Y P T M’fwﬂ /A i iy 'p\' W fbt
V iy b W VAR T y ' Wl ¥ v LW R
\ f
hd N
. = h
- II
~ oa ) N lJ ‘lv M n ’f‘ﬂ\ A A\ f»-\ (1} ol Fl“ A ‘Q" \ 1' AN\ Pt LM
s, . - A v o Ny / WA S I\ Wi\ M g v \ -
3 - ! i3 o ot A W :rfl' \ nat)' & It'v_ ‘.'J‘ Wi 7 YN WAL WV "’\"M' g | o el ‘vr J 4 JAJ’vI‘
\ Y bl | I \ J' )
W
Y A W
- A \ \
q U\ | h |
\. =l s A At | A rint L ] ‘ NIBOZL S0 ",
N ol ] o N A YWk s b WATAN \)." LW \‘L v S " o J o' v K il P, Ayt ‘{r 1" J) “ d'ﬁwv’
g S ) ‘ A \ / LW
L J \ |
L - w [ ‘ e ‘ {
- |

a e N ™ A
o 2 i VAP v R e T
_— v
b e

.

Is there a scoreable event here?
If so, what s it?
What condition might this be associated with?

EEG arousal:
Abrupt shift in frequency of 23s
preceded by 10s stable sleep
(2NREM parasomnia)
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Spontaneous arousal from N3 - confusional arousal seen on video
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Is there a scoreable event here?
What do you think is going on?
What might you expect to see on the EEG?

o oem »|

No scoreable event:
Brief arousal post-snoring

(?EEG arousal) 6
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Snoring resulting in arousal, EEG arousal/awakening evident 6
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* Describe what you can see here.
* What do you think might be going on?
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EEG arousal,
Rise in EMG tone,
Run of short central pauses,

* What other recorded information might be useful? Fluctuating pulse rate 7
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Catathrenia - noisy breathing after an arousal from N2, confirmed by video

LangleyRJ, Hill L, Hill EA, et al. The curious incident of groaning in the night-time. Breathe 2017; 13: 123-126.
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D. Scoring Hypnagogic Foot Tremor (HFT)
1. The following define HFT: ' ortus
& The munusnm auuber of EMG bursts seeded 1o make & tram of bursts 10 8 HFT series 5 4 HFT bursts
b The minimmm froquency of the EMO buarsts s HFT 0 03 Hz
° What do you th|nk|s happening here? € The mavimem frequency of the EMG barsts s o HFT 0 40 He
° Real Signal or artefact? \uul The mal range for dueation of ypsagogic foot tremor is 2901 000 1msec
Note 2. HFT may simply be 2 benign saovement pheaomencn associated with chancterntic EMO patterns a4 there
* What other recorded information might be e Ay T 8
useful?
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