SLEEP 101 : THE BASICS
INTERPRETING PSG REPORTS




WHY BOTHER ?
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WHY BOTHER

A
: By ,. <@ N

IN CLINICAL PRACTICE SOME LARGE PERCENTAGE OF SUBJECTS
WILL HAVE HAD SUCH STUDIES

MAY INFORM WHETHER CBT-I SHOULD BE USED, DELAYED, OR
MODIFIED

MAY SUGGEST THAT DAYTIME SLEEPINESS BE MANAGED MORE
AGGRESSIVELY

MAY SUGGEST ALTERNATIVE DIAGNOSES THAT MAY, OR MAY NOT,
ELIMINATE INSOMNIA IF TREATED (ESP. WHEN MIDDLE INSOMNIA)



BASICS




PSG ASSESSMENT OF
SLEEP CONTINUITY & ARCHITECTURE
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LET’S REVIEW




SLEEP PHASE




SLEEP CONTINUITY

10 MIN. 15 MIN. 5 MIN. 30 MIN.

SLEEP CONTINUITY MEASURES

TIME IN BED (TIB) 478 MIN (~ 8hrs)
SLEEP LATENCY (SL) 30 MIN

NUMBER OF AWAKENINGS (NWAK) 6

WAKE AFTER SLEEP ONSET (WASO) 60 MIN

TOTAL SLEEP TIME (TST) 388 MIN (~6.5 hrs)
SLEEP EFFICIENCY (SE%) 82%
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SLEEP ARCHITECTURE MEASURES
STG1

STG2

STG3

STG4

REM

NOTE: RL AND SWS-L




STAGES OF SLEEP BY EEG




PSG ASSESSMENT OF
SLEEP DISORDERED BREATHING




PSG ASSESSMENT OF
SLEEP DISORDERED BREATHING

APNEA

OBSTRUCTIVE
CENTRAL
MIXED

HYPOPNEA




FORMAL PSG DEFINITION OF
SLEEP APNEA

CESSATION OF AIRFLOW
10 SECONDS IN DURATION
> 5% O, DESATURATION

WITH or WITHOUT EEG AROUSALS

Journal of Clinical Sleep Medicine, 5(3),263-276. 2009.
Journal of Clinical Sleep Medicine, Vol. 8, No. 5, 2012



FORMAL PSG DEFINITION OF
SLEEP HYPOPNEA

> 50% REDUCTION IN AIRFLOW
10 SECONDS IN DURATION
> 3% O, DESATURATION

WITH or WITHOUT EEG AROUSALS

Journal of Clinical Sleep Medicine, 5(3),263-276. 2009.
Journal of Clinical Sleep Medicine, Vol. 8, No. 5, 2012



AIRFLOW

THORACIC
EFFORT

ABDOMINAL
EFFORT
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Airway obstructs
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Paradoxing
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SLEEP APNEA
SCHEMATIC REPRESENTATIONS




SLEEP APNEA

OBSTRUCTIVE SLEEP APNEA
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SLEEP APNEA

CENTRAL SLEEP APNEA
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SLEEP APNEA

HYPOPNEA
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SLEEP APNEA

MIXED APNEA
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CONSEQUENCES OF SDB
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INDICES AND THRESHOLDS

APNEA INDEX (Al, AHI, RDI)
(AV. # EVENTS / HOUR)
RANGE 0-80 (MORE REASONABLE 0-60)

5-15 IS MILD
15-30 MODERATE
>30 SEVERE

WITH OR WITHOUT AROUSALS
WITH OR WITHOUT DESATURATIONS
BY BODY POSITION AND STAGE OF SLEEP

Journal of Clinical Sleep Medicine, 5(3),263-276. 2009.
Journal of Clinical Sleep Medicine, Vol. 8, No. 5, 2012



RLS AND/OR PLMS
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FORMAL PSG DEFINITION OF
PLMs

* BURSTS OF ANTERIOR TIBIALIS MUSCLE ACTIVITY
LASTING 0.5-10 SECS

« AMPLITUDE OF AT LEAST (8 uV) FROM RESTING
EMG

« 4 PLMS SEPARATED BY AT LEAST 5 SECS BUT NOT
MORE THAN 90 SECS (STEREOTYPED AND
REPETITIVE)



PRIMARY CONSEQUENCE

SLEEP FRAGMENTATION
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INDICES AND THRESHOLDS

PERIODIC LEG MOVEMENTS OF SLEEP
(AV. # EVENTS / HOUR)
RANGE 0-240 ? (MORE REASONABLE 0-60)

0-5 1S MILD
5-25 MODERATE
25-50 SEVERE

WITH OR WITHOUT AROUSALS
BY STAGE OF SLEEP

Principles and Practice of Sleep Medicine, 5" edition 2010



TWO TYPES

PSG DATA SUMMARY
GRAPHS AND TABLES

LETTER / FORM
INTERPRETATION
SUMMARY STATS ?
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Apnaa & Hypopnas Events
PARAMETER CENTRAL OB STRUCTIVE

Siumibar a [5]
e aa 93
Maan Dwalan (s20) HIA 141
Lang=esl Curalan (s=C) HIA 254
Ooour In REM a 53
Qoour in Kan-REM a 12
REM Indax [alli] 35
No-REM Index aa 23

Respiratery Events and Body Position
PARAMETER

Agnags & Hypopneas
WREM

REM

Supine Evamis
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Arang Eveams

Lefl Evais
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Subject Code:

BASELINE REFORT

FLM Events Ewents with Arousals Ewvents wio arousals
PARAMETER INDEX TOTAL INDEX TOTAL
Total Events: . 0.0 a 0.0 0
Mon-REM Events: . 0.0 a 0.0 0
REM Events: . 0.0 a 0.0 0

All Arousals

PARAMETER INDEX
Total Events: 21.8
Mon-REM Events: 19.4
REM Events: 21.0

Crxygen Saturation
PARAMETER AWAKE NREM REM Total Sleep Time
Mean Sa02 % : 857 552 8552 8552
Min. Sa02 % : 76.0 g82.0 85.0 85.0
Max. Sa02 % : 100.0 898.0 8.0 8.0
% Duration of 5202 In Ra

80 — 100 % : 95.52% 86.6% B3.5% 85.9%
80— B9 % : 1.7% 0.1% 6.5% 1.5%
70 -79%: 0.1% 0.0% 0.0% 0.0%
60 — 69 % : 0.0% 0.0% 0.0% 0.0%
50 - 53 % : 0.0% 0.0% 0.0% 0.0%
Below 50 % : 0.0% 0.0% 0.0% 0.0%

* Column fotalz jezs than 100% indicste the prezence of "Bad Data ™ markerz.

Pulse Rate

PULS RATE FESULTS
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Min. HR.( bprric




Patient Mame: Subject Code: Study Date:
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Patient Mame: Subject Code: Study Date:

BASELINE REFORT

PatientMame : BF : 140:80
MR #: Height: 72.0in
Sleep Center 1D : Weight: 180.00bs
Study Date : 111372013 B.M.IL : 25.8
Sex: Male Referring Physician :

D.0.E. : Ti30/1838 Sleep Specialist :

T Reportdate: 2123013

Age :

CLINICAL HISTORY: The patientis a 50 year old gentleman with a history of hypertension, trach
and diverticular disease. BM| is 25.8. The Epworth Sleepiness Scaleis 12 (nomal <10). The study was
performed to evaluste the patient for obstrudive sleep apnea with possible CPAP titration.

TECHMNICAL DESCRIPTION: The patientundenwvent full ovemightpolysomnography during which the
following parameiers were monitored: EEG(C3-M2, C4-M1, F3-M2, F4-M1, O1-M2, O2-M1), ECG,
submental and leg EMG, ECG, oxyhemoglobin saturstion by pulse oxinnetry, respirstory effort, nasal'orsal
girflow, and snoring.

INTERVENTIONS: none

SLEEP-DISORDERED BREATHING :
Total apneahypopnes index (AHI):
Supine AHI:

Lataral AHI:

REM AHI:

Creyhemoglobin desaturation nadin
Arousal Index

PHYSICIAN INTERFRETATION:

The patient underwent atiended noctumal polysomnography. Sleep latency was 32 . 4minuies and slkeep
efficiency was T8%. REM latency was 76.5 minutes (nommal range ~90-120 min). All sleepstages were
attsined including deltaideep sleep. During the study, there were 22 EEG arousalshour (nomnal lab
range: 8-12Mhour). Arousals were often relsted to sleep-disordered breathing. There were no genodic limb
movements.

The patient slept in the latersl and supine positions. Moderste snoning was noted. There were episodes of
obstructive spnesshypopneas, more frequent in REM, which were associsted with oxygen dessturations
and with arousals. The baseline apnes hypopnesindex (AHI)was 21 (nomnal renge: 0-5; mild renge: 5-
14; moderate range: 15-30; severe range: >3{), and the REM AHI was 53. The oxyhemoglobin
desaturation nadirwas 85%. There was sinus rhythm withoutectopy.

There was not adequate time for CPAP titration.

FINAL DHAGNGSIS:  Obstructive SleenAones (327230







Patient Mame:

Date Scored: 2022013

Fatient Hame :
MR #:

Sleep Center ID :
Study Date :

Gex

D.OE. :

Age:
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2131574
40
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EF:

Height :

Weight:
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Sleep Specialist:
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Hypopneas are scored on fhe basis of 3 »30% decrease in nasal pressure or thermisfor excursion from baseline,
Izsting af leasf 10 seconds and associdfed with 2 = 4% desafurafion or arwsal

*Medicare:
Hypopneas are scored on fhe basis of 3 >30% decrease in nasal pressure or thermisfor excursion from baseline,
Izsting af lessf 10 seconds and sssocizfed with 3 = 4% desafurafion




Patient Mame: Subject Code: Study Date: 2732013

Respiratory Events and Body Position
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Fulse Rate

PULSE RATE RESULTS
Max HR {bpm):
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Patient Mame: Subject Code:

EASELIME SLEEP STUDY REPORT

Fatient Name : 0D.0.B.: 2IAET4
MR # : Age : 40
Sleep Center D : B.MLI : 0.1
Study Date : 1132013 Referring Physician :

Bex - Male Location : Mahearn

CLINICAL HISTORY: The patient is 3 40 year old man with hypertension, hyperlipidemia, obesity and prostate
cancer who complsins of snoring, tiredness and non-restorative slesp. A slesp study was aranged to evaluste
the patient for obstructive sleep apnea syndrome

TECHNICAL DESCRIPTION: The patient undarwent full overnight polys omnography during which the following
parameters were monitored: EEG (C3HMZ, C4M1, F3M2Z, F4M1, O1-M2, 02-M1), EOG, submental and leg
EMG, ECG, oxyhemoglobin saturation by pulse oximetry, respiratony effort, nasalioral airflew, and snoring. The
raw polysomnography dats were reviewed by Dr. J. Epelboim.

SLEEP-DISORDERED BREATHING:
Total ApneaHypopnea Index (AHI):
Supine AHI:

Lateral AHI:

REM AHI:

NREM Oxyhemoglobin Desatwration Nadir:
REM Cxyhemaglobin Desaturation Nadir:

FINDINGS: Sleep efficiency was significantly reduced at 48.5% with 3 latency to sleep of 21.6 minutes and a
long wake after sleep onset. Sleep was mostly in the lateral position. Distribution of skeep stages was as
follows: 8.0% stage N1 sleep; 61.8% stage N2 sleep; 2.4% stage N2 sleep; 25.8% REM slesp. The REM Slesp
lstency was 132.5 minutes (normal 30-120 minutes). There were 3.4 arousals per howr. In our laboratory the
normal mumber of arousal is 8-127hr. There were 54.3 pencdic limb movements per hour with an associated
periedic limb movement arousal index of 2.0 per hour. EKG demonstrated no significant arrhythmias.

Snoring 'was moderate. There were § central apneas, 1 obstructive apnea and 57 hypopneas producing an
apnea’hypopnea index (AHI) of 18.9 events per hour in total, and 3 REM-related AHI of 3.2 events per hour.
Oxyhemoglobin desaturation reached a nadir of 90.0% during non-REM slesp and 91.0% during REM sleep.
Respirstory events were scored according to AASM criteris.

FINAL DNAGNQSIS: 1. Obstructive sleep apnea (327.23) —moderate
2. Periodic imb movements of slesp

COMMENTS AND RECOMMENDATIONS: The patient has evidence for obstructive sleep apnea and snoring.
However, the severity of his sleep apnea may have been underestimated as his sleep efficiency was poor and
maost of his sleep was in lateral position. Therapeutic options to treat his sleep-disordered breathing could
include CPAP, an oral appliance or upper aireay surgery. In addition, the patient should be encouraged to lose
weight. Treatment of possible periedic limb movement disorder should be postponed until after adeguate
treatment of obstructive sleep apnea. These treatment options will be discussed with the patient when he is
reevaluated. Follow-up will'should be with me in the Penn Sleep Centers outpatient practice as well as with the
patient’s private physician, Dr. Soffer.
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Michael Perlis PhD
Director, Upenn Behavioral Sleep Medicine Program
mperlis@upenn.edu



