Setting a PSG lab
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Setting a PSG lab
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14 Problem solving Z2};
+  Sleep stage and arousal?] scoring
« A0FPSG
2% PSGraw dataS 0| 8¢ 4% 29|; Problem solving Z2l;
»  Sleep stage and arousal2 scoring +  Respiratory rules (adult, pediatric)
+  PAP titration
34 PSG raw datas 0|83t 45 Z2: Problem solving Z2};
*  Respiratory rules (adult, pediatric) + Movement rules
+  PAP titration +  Cardiac rules
< MSLT
4% PSGraw data® 0|88 A& 22 HHl PSG raw data setg BB HE
+  Movement rules
+  Cardiac rules
+  MSLT
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Setting a PSG lab

« AAH 2|7t reqular daytime schedule 3K
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» Referred by sleep specialists

* Referred by non-sleep specialists
cFEHH A L /BB

« LR A| supervising sleep specialist2t A2|5H0] M| £ At

* Routine questionnaires

Sleep questionnaires

. HYH 2010 X
+ Pittsburgh Sleep Quality Index (PSQI)
. 20 Toj Hyto] A3y
+ Global Sleep Assessment Questionnaire (GSAQ)
+ Chronotype
+ Morningness-Eveningness Questionnarie (MEQ)
. 57 5
+ Epworth Sleepiness Scale (ESS)
+ Stanford Sleepiness Scale (SSS)
Zof
: Insomnia Severity Index (ISI)
3 &: Berlin Questionnaire

Beck Depression Inventory (BDI)
+ Beck Anxiety Inventory (BAI)

o
o
d M 85 0l REM Sleep Behavior Disorder Screening Questionnaire (RBDSQ)

O
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Setting a PSG lab

Ty 2H F7} (Global Sleep Assessment Questionnaire, GSAQ)
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EH5 HZE X4 (Insomnia Severity Index)
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* General parameter
1. EEG derivations Recommended
2. EOG derivations Recommended
3. Chin EMG Recommended
4. Leg EMG Recommended
5. Airflow signals Recommended
6. Respiratory effort signals Recommended
7. Oxygen saturation Recommended
8. Body position Recommended
9. ECG Recommended
1. EEG
+ The rec ded EEG derivati A. RECOMMENDED
o F4-M1 Nasion
* C4M S
. 02M1 AN
Backup: F3-M2,C3-M2,01-M2 | "\\
+ Acceptable EEG derivations “ra Fé '/'-\ -
* Fz-Cz \ I'l
. C20z B 5--% 1 !
+ CA-M1 | M2
[ 2om

Backup: Fpz-C3, C3-01, C3-M2 /
o F2Cze M40 0|28 27| 93 T A

Frontal activity 2| amplitude® Z88}7 sy

£ yug X
1) Acceptable EEG+ Acceptable EOG: E1-Fpz | o
2) Acceptable EEG+ Recommended EOG: C4- s

M1 or C3-M2
3) Recommended EEG+ Recommended EQG:

F4-M1
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Setting a PSG lab

2. EOG

A. RECOMMENDED

* The recommended EQG derivations
= EI-M2,E2-MI
= ELEE A 5 1em, 81 1 em

s EnRE L F 1om 4 1em

* Acceptable EOG derivations
" El-Fpz, E2-Fpz
 El: 5 N2 OAF 1 om, 1Y 1em
v EnRE AN AF 1 em, 1 1em

EEG and EOG

Cup electrodes

Adhesive electrodes

CifSHAZITISHE] 20201 £ T20| BATS
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Sampling rate and filter setting for EEG and EOG

* Sampling rate

Desirable Minimal

EEGNM 500 Hz 200 Hz RECOMMENDED

* Filter setting

| Low-Frequency | High-Frequency |
Filter Filter

EEGMN 03Hz 35Hz ORI

thehlgaiets] 20208 A Tzl Bdus




Setting a PSG lab

3. Chin EMG

« B2HE; 3740 He Recommended
= 34242 otz 2 A2|( inferior edge) Y2
22E 1em Y
= S1240] of2f RME|ZEE 2 om OFFf, 2
EZo=22em §H
= 620l of2f RM2 2 RE 1 em O, R
ZFo0Z1om YA

= Standard chin EMG; 312942 ##o| H
A eF sl 3oz 74
Lt x| StLte] S B2 backup
electrode.

4. Leg EMG

+ Z&E M2H(longitudinally), THE X (symmetrically) 2 2 54,
v Anterior tibialisOff &3l £ M3 749 AH2|E 2-3cm 7t E2 anterior tibialis
muscleZ0]9] 1/32] HE E|& 40| 5 BE 7o
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Sampling rate and filter setting for EMG

« Sampling rate
* Desirable: 500 Hz
* Minimal: 200 Hz

* Filter setting
* Low-frequency filter: 10 Hz
* High-frequency filter: 100 Hz

5. Airflow signals
« 25E(Apnea)

- Diagnostic study : Oronasal thermal airflow

- Alternative apnea sensor during diagnostic study

+ nasal pressure transducer Recommeied
" RIPsum (calibrated or uncalibrated) Recommended
v RIPflow (calibrated or uncalibrated) Recommended
* ¥R [ Acepaie ny o adus |

+ PAP(postivie airway pressure) titration:

¥ PAP device flow signal

Oronasal thermister for identification of apnea

thehlgaiets] 20208 A Tzl Bdus



Setting a PSG lab
|

5. Airflow signals

« MEE (hypopnea)

+ Diagnostic study :
¥ Nasal pressure transducer

+  Alternative hypopnea sensor during diagnostic study
v oronasal thermal airflow Recommended
¥ RIPsum (calibrated or uncalibrated) Recommended
v RIPflow (calibrated or uncalibrated) Recommended
v dual thoracoabdominal RIP belts (calibrated or uncalibrated) | Recommended
¥ PVDFsum

Acceptable anly for adults
+  PAP(postivie airway pressure) titration:

Y PAP device low signal

Nasal pressure transducer for identification of hypopnea

6. Respiratory effort

« Respiratory Effort Sensor: L2 & B}Lt
+ Esophageal manometry (Recommended)

+ Dual thoracoabdominal RIP belts
(calibrated or uncalibrated)
(Recommended)

s Dual thoracoabdominal PVDF belts
(Acceptable only for adults)

Cfehildnrets] 2020 &4 el Bdus 29
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Sampling rate and filter setting for airflow and resp. effort

* Sampling rate
* Desirable: 100 Hz

* Minimal: 25 Hz o ‘
Figure 1—Nasal pressure signal displayed as a DC signal and
as an AC signal with various low frequency filter settings (Hz)

. . Low filter settings

* Filter setting AV

* Thermistor, TA RIP belts

» Low-frequency filter: 0.1 Hz oa /T VVIVVVTVVVTY

+ High-frequency filter: 15 Hz w/ V. VYV VYV VTV
* Nasal pressure transducer sl SN

* Low-frequency filter: 0.03 Hz or DC R -

» High-frequency filter: 100 Hz S o e s e DO

Snore sensor (optional)

+ 3E0| (optional)
- Acoustic sensor (e.g. microphone), piezoelectric sensor, nasal pressure transducer
-2 B2 S R0 RA 5 BN EWEE LK 0 FE0| §2 47|29 BF 42|18 71

FEol o 4 ol RO 24,
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Setting a PSG lab

7. Oxygen saturation

* Pulse oximetry RECOMMENDED
o MR EMAEMA YL
(deoxyhemoglobin)®| % 4 HEo| X
0|5 &of & ZHEE Y.
» MARBEEF2 710 MU A
20| #A |z B,

8. Body position

« 29K
« AME F2 7E5 RIP belt0] 2%

« 8 3 BN X4 E oty

Cfehildnrets] 2020 &4 el Bdus 31
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9. ECG

« HEE
+ 4HoZ WRHCIH $7}leadS B4 & 4 US.
v lead Il HEXNOZ QEZ T} 9% Ch2|of 8% o2
2, 8%(torso)llM= 22F ofnfet ¥F YYo|5 HZ
o M1} BYe Hag g
. 4T B3RO YHE H30| artifact7} HS.

—— EEG
Oronasal Airflow
~—— ChinEMG

— Position Sensor
~ Thoracic Mov't
~ Abdominal Mov't

MIr>x
rE o
oN
bt
b
ot

 Pulse Oximetry

_«.. Limb EMG

ChehIZnate] 20204 £ 20| BATS



Setting a PSG lab
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| —t: Low Frigesecy Fie 10ie —
EMG I High Frequascy Fiker 0 Hr
h"‘, 50 piiem
50 uV | 5 | r bt
Sens [
e e
(Wimm) LFHF f ' 1

1cmt

EEG 5-03-230

5-03-30 ¥ Low Fraquency Filer 0.1 He
EEG High Freqoancy Finer 1 1z
Sensitiity 0 piem
Calbestien Sgeas 507
0 Hz Of

EOG 5-03-3

EOG 5-03-3

Chin EMG 10 - 10 - 30

Low Fraguency Filler 1 He

FAA

Caibeation Sigral "
0 Hr Off

- . I -m‘v — z:‘m-qmn :I“l:m r\ -

Calibration: Biocalibration

*+ E/C Eyes closed for 30 seconds
SR A 712E 2 HEF 0L

+ E/O Eyes open for 30 seconds

SROA 7| 22 =10 HE NOEES S,
* LR&L Look right & left

Xf01|71| THE 71 £1 w0t QB2 B0 Al {F8 HI|S F # gE AL
* LU&D Look up & down

XA DAE 2] Fu B /S B CHA| O E 275 B W BEAIZICL
* BLNX Blink eyes

XH>||71| 52 =2 —“.OIE% otCt.
* JAW  Clench jaw or g rit tee

Xf01|71| 01E % 71'4 0| ZOEL=% ottt

+ SNORE Snore sound
SIXOIA 20 A2 WAL oY 225 WA T

+ FLEX  Flex foot
SERHOf A "fo AX|L7tEtE 294 HZof 2| =5 30t
+ IN/OUT Breathe in and out
SERROA) ’“*”‘*OE &g 70t XIAJof wet & S0|+|1, X[A[of wet & LA Bt
* HOLD Take a degy breath and hold it
SO HHHOR &2 #{C17} X|Al0f W2t &8 37| S0|¢l 20 10X7t 58 HEF oiCt.
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OfZt +-BICHAAA $ 47 (Post-nocturnal polysomnography survey)
ofzf BRE2 X B FAZAA G0l {3 0] g AULCH B AD YHTAT| s

1. Xd o 28 8 3 Fo| SN Eo FHOD SAsUmh A k]

ot

2. B9 =0 AT @ XY Bo| Fo| SEAMK EY AlZo] oFCta BAsEUnh
(1 #Y 2o @ 2 [OF- @ Btk () #Y ¥t
3. A gol gohu 23 BE R SATUb Az £

4 B20 £U HDZ @ XY Bo| T AIZ0] oECtD B UIb
(1) Y Zct (2) BCh @) 2 (@) Bt (5) BY Bk
5. Ay BAE 5 R HolL MAsUM
(1) 8 M2 ML (9154 (3)6-104 (4) 11-20 . (5)208 X3t
6. CHg 3 ®7 BN Yol 74 HEd %8 224Ne
() B2E0 2 £ OhRSCL  ) Baot HR 3) B0 L2310 EHCL
7. NG @ gAlol K00f chef of2f TS0 Chef BIIS 3ol Y MEE 2o HIHTHAL
7a A 1 2 3 4 5 e
7. EC 1 2 3 4 5 EC
7e. FHEX YU 1 2 3 4 5 FoEyc
7d. B2 PA AU 1 2 3 4 5 0 22 32 T
7e 02 BT 1 2 3 4 5 o Eoreict
8 X g Yo F & Qs (© / otue)
“of-2ta EStRCHA ot HoFHAIL.
9. 2 ofFol oA oM MoitEUm
(1) HE=2 7t () 28 G2d Aot 3) BAEAA A 2T

10. 25 OFH0| UAXo2 EHY FO| UCHH HAFHAL

sile] wge =Y NS 2o Fl SATUNL.
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Setting a PSG lab
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AASM standards

* Single occupancy

Private and comfortable

Hard floor-to-ceiling walls

Door that opens directly to a corridor or common use area

Sufficient size to accommodate emergency personnel access with a
minimum of 24" of available clear space on 3 sides of the bed

* A mattress not smaller than a standard hospital bed
* Minimum 1 bathroom for every 3 testing rooms
* Sole access to a shared bathroom shall not be through a testing bedroom.

* At least 1 testing bedroom and bathroom at each facility must be
handicap accessible
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Setting a PSG lab

60cm

200ecm

140¢cm

10.56 m?

Wardrobe

Floor plan example
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* Ceiling lamp
* Foot light
Ao

3500-4500K

5500-6500K

2700-3900K
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Setting a PSG lab
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Setting a PSG lab

Emergency protocol

For cardiopulmonary, neurologic, psychiatric, and
environmental emergencies...

A written emergency plan delineating the following:

1. Mechanisms and specific details for contacting emergency
personnel

2. The facility personnel to be contacted in an emergency
3. Specific responsibilities of the medical and technical staff

Emergency protocol

Cardio-pulmonary emergencies

+ Cardiac arrest

+ Ventricular Tachycardia >10's

+ Ventricular Fibrillation

* Apnea >2 min

+ Changes in cardiac rhythm: Persistent bigeminy or trigemini, atrial Flutter or fibrillation, tachycardia or bradycardia

Neurological Emergencies
¢ Seizures
+ Signs of stroke: altered consciousness, changes in speech, weakness in limbs or face, severe or unrelenting headache

Psychiatric emergencies
+ Suicide ideation
+ Other life-threatening behavior directed to harm self or others

Environmental

+ Fire

* Local weather threats (earthquakes, floods, hurricanes, tornadoes)
+ Any threat of violence

fiehtldnisle] 2020 A H20| Bdu=
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Table 1—Outcomes of Adverse Events during Polysomnography

Outcome Patients, no.  Percentage
(n=16084) [95% confidence
imterval]

Overall deaths 1 0.0062 [0-0.019]
Events prompting

immediate evaluation 28 0.17 [0-0.24]
Events noted as concerning

after a study 28 0.17 [0-0.24]
All events 56 0.35 [0.26-0.45]

Reena Mehra, MD, M3, Kingman P. Strohl, MD
SLEEP 2004 2T(Ty.1378-83.

Emory Sued for $20.5M in Sleep Study
Lawsuit

by Emily Sullivan | Oct 1, 2015 | Featurad, News | o ®

This article has been changed to reflect more recent information in the story.

The Emory Clinie Healtheara Sleap Center and the DeKalb EMT will have to pay
the family of Brandon Maurice Harris $20.5 million in a wrongful death case,
pending a potential appeal.

Harris died while participating in an Emory Sleep Lab study, managed by
Emory University Hospital and Neuroeare, Ine., in January 2010, aceording toa

Sept. 20 Cochran Firm Atlanta press release.

Harris's adoptive mother, Renee “Sunshine” Lewis, pursued a wrongful death
lawsuit following the incident.

At the end of September, after a week-long trial, the DeKalb County jury issued
Lewis and her family about 5§10 million for suffering and $10.5 million for the
value of the 25-vear-old’s life. The ruling mandates that Emory pay about $12.5
million, which was about 60 percent of the total settlement, while DeKalb EMT
i< responsible to pay for the remaining 39 percent.

Defense attorney for the Emory Clinie Exie Frisch said that he hopes to appeal
this decision, aecording to an Oct. 1 Daily Report article. Continued litigation
is likely, according to Frisch.

Cardio-pulmonary emergency protocol

* Basic life support (BLS)

* Crash cart or AED

* Hospital emergency protocol (RRT)
or community emergency protocol (EMS)
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