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Respiratory rules

Hee-Jin Im, MD, PhD

Department of Neurology, Dongtan Sacred Heart Hospital, Hallym University Medical Center, Hwaseong, Republic of Korea

» 1. Rules for Adults and Practice

» 2. Rules for Children and Practice

- Sleep structure
-EEG, EOG, Chin EMG (REM}

- Event

i event | Bpnea, effort
[thermister, nasal pressure cannula, finger pulse oximetry, snoring sensor,
abdaminal and tharacic plethysmography, body position sensar)

disorder | i at sieep onsel. PFLM. RBD
|EMG-bilsterai tibilais and chin)
Parasomnia
Epileptic event - EEG
Cardiac event - ECG
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Part | . Rules for Adults

A Technical Specifications

For identification af an apnea during a disgnostic study, use an oronagal thermal
alrflow sensor to manitor #irflow. FECOMMENCED

»  For identification af an apnea durlng a dlagnastic study when the sranasal thermal
airflow sensor s not functioning or the signal is not reliable, use one of the following

[alterrative apnea sensars)
RECOMMENDED

a. nasal pressure transducer {with or without square ropt transformation)
b, APsum (calibrated o uncalibeated]  RECOMMENDED

c. RiPflaw {calibrated or uncalibrated) RECOMMENDED

d. PVOFsum vl fluoride |

Technical Specifications

far Igentification of @ hypognes during a disgnostic study, 1se & nasal pressuse transducer

{with ar withaut square roat transformatian af the signal] to monitor

For identification of a by 1
rarsducer is nod fund
hymopnes sensars)

. aronasal thermad airflow FECOMMENDED

b. RiFsum [calibrated or uncalibrated] -optional

. RIPfiow [calibrated or uncalbirated] AECOMMENDED

d. dual thoracoabdaminal AIP belts [calibrated or urs

& PVDFsum

agno dy whern the nasai aressure
iy o the signal is not seliable, use one of the fallowing (alternatve

RIP (re:

iratory inductance

The RiPsum ts the sum of the signals from thoracic and abdominal RIP sensors
(belts) and excursions in the signal are an estimate of tidal volurmae.

The RiPflow is the time derivative of the RIPsum and excursions in the signal are
an estimate of airflow.

The PYOFsum is ihe sum of signals from thoracic and abdominal PVDF senscrs
{beits).

» Reco VDFsum is gptional,

PYDF |pohyvinylidena fluoride)
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Dusing positive ainway pressure
or YpOPNEss.  mecowsmoto

For monitoring respiratony effart, use one of the following:
a. esophagesl MANDMETy  neosmmoe
b. gual RIF balts or
c. dugl tharscosbdominal PVDF belts  AccePmame

0 wlenlify apneas.

For monitonng gxygen saturation, use pulse cametry with 8 maximum acceptable signal
averaging time of 23 seconds al a heart rate of 80 boats per minule, s

For monitoring snonng. use an acoustic sensor (&.9. microphone), piezoslectric sensor or nasal
pressure. - optional

For detection of hypaventilation during & diagnostic study, use arenal PCO2, transcutaneous
PCO2 or end-tidal PCO2e transducer - optional s

For detection of hypoventilation during FAF fitrabon. use arteriel PCOE, of use ranscianeous
PCOZ

Measuring Event Duration

ring of Apneas

For scoring edher an &pnea or a hypopnea, the event duration is measured from
the padit preceding the first breath that is clearly reduced 1o the beginning of the
first breath thet approximates the baseling breathing amplude.  spscwssen

Score 2 respiratory event as an apnea when BOTH of the following crteria are
e recowpOn
& There i3 a drop i the pesk signal excursion by 290% of pre-event baseline uging
an aronasal {hermal sensor (diagnostic study), PAP device flow (titration sfudy) or an
Bitemative apnes sensor (diagnostic study),

b. The duration of the|

ring of Apneas

Score an apnea as obstructive If it meets apnea crteria and is associated with

tinsed of effort the gntirg period of absent
airflow.  weomnons

Score an apnea as central i 1 meels apnea crilera and 18 agsociated with absent
inspiratory effort throughout the entire period of absent airflow. RN

Score an apnea as mived If it meets apnea criteria and is associaled with absent
inspiratory effort in the initial portion of the event, followed by resumpdion of
Inspiratory efort in the second portion of the event PECOMMENDED
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ring of Hypopneas

Score 3 respirstary auent as a hypopnea if ALL of the following criteria are met mecoMvERDE

a, The peak signal excursions drop by 230% of pre-event baseline wsing nasal pressure (diagnostic study), PAP
device flow {tration study), or an alternative hypopnea sensor {diagnostic study)

b. The duration of the 230% drop in signal excursion s 210 seconds.

. There Is 2 23% oxygen dewaturation from pre-event baseline or the event s associated with an arousal, (24%
oxygen desaturation | =ccz e

Score 2 hypopnea
a5 obstructive ; if ANY of the following criteria are mat:

a5 central if NONE of the following crieria are mat.

a. Enaring during the event

b. Increased mspiratory Rattening of the nasal pressure of PAP device flow signal
compared to bassling breathing

even! breathing
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Hypopnea [obstructive)

Seoring respiratory effor-related arousats s optional

‘Score a respiratory event as a respiratory effort-refated arousal (RERA) if there is
a sequence of breaths lasting 210 seconds characterized by Increaging
respiratory effort or by flattening of the inspiratary porton of the nasal pressure
{diagnostic study) or PAP device flow (tiration study) waveform leading to
argusal from sheep when the sequence of breaths does not mest criteria for an
apnes or hypopnaa. | i S i

Monitoring nypoventi@tion is optional

If electing to score hyp ilation, score a respil v event as
hypoventilation during sleep if EITHER of the below occur

a. Thera ig an increzse in the arterial PCO, (or surrogate) 1o a value =55 mmHg for
210 minutes

. There is 210 mmHg increase in arterial PCO,y (or sumogate) during sleep (n
comparizen to an awske supine value} to a value = 50 mmHg for 210 minules
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Siokes breathl

H BOTH of the

Score a y event as Chey

following are met
& There are episodes of =3 conseculive central apneas andlor central hypopneas
o change in breathing ampiiude with 2

p by & crascends and decrescend
cycle length of 240 seconds
b. There are 25 cantral anssae sndiar sankesl bunsnnsss see hae af claan
asgociated with the
hours of monitoring|

22

e-Stokes Respiration

= Ages for Which Pediatric Respiratory Scoring Rules Apply

- Criteria for respiratory events during sleep for infants and children
can be used for children <18 years, but an individual sleep specialist
can choose to score children =13 years using adult criteria.

a

A, Technical Specifications
Far identification of an apeea during a disgnastic study, use an aronasal thermal
alrflow sensor to mondtor airflow, AECOMMENDED
Far identification of an apnis dusing o disgnostic study when the oronasal therm
airflow sensor is ngt functioning or the signal is not reliabée, use one of the foliowing
FECOMMENDED

{ahternative apnea sensors)

RECOMMENDED

a. nasal prossure transducer (with or without square root transformation)

atod ar

b. RIPsum |
c. RIPficw (calibrated ar uncallbrated|
4 end-tidal PCO,

ACCEPTABLE

pecifications

For identification of 3 hypopnea during a diagnostic study, use a nasal pressure

transducer ar withowt square root transformation of the signal] to monitor  AECOMMWENDED
For identification of 4 hypepnes during a diagnostic study when the nasal pressure
transdicer is not functioning or the signal is not reliable, use one of the following

(altemative hypopnea sensars)

RECOMMENDED

@, aronasal thermal airflow
. RIPsum {caliorated or uncalibrated] - -optional

. RIPRow {1 or i

d. dual thoraceabdeminal RIP bedts {calibeated or uncalibrated)

coring of Apneas

Score a respiratory event as an apnea when ALL of the following
criteria are met:
& There is a drop in the peak signal excursion by 290% of pre-event
baseline using an oronasal thermal sensor (diagnostic study), PAP
davice flow (titration study) or an altemative apnea sensor
(diagnostic study).
b. The duration of the 290% drop at least the minimum duration as
specified by abstructive, mixed, or central apnea duration criteria wo
c. The event meets respiratory effort criteria for obstructive, central A
of mixed apnaa,
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Scoring of Apneds

Seore an apnea 85 ohstrs T

at least the duration of 2 brealhs duniag &
respratory effart throughout the entire per

chated with the presence of

it AN i 5
lJ:” V.

Score an apnea as central  ssowssec
ahsant Inapirat throughout the entwe duration of the 2vent AND at least one of the folio
a The event lasts 220 saconds.

v il

ng is mat

o. The evant |asts at least the dul
.

1 of two breaths duning baseling braathing and is associated with an
arousal or 3 23% arteria i

sath and wilh @ decoease 0 heart rae
menuta for 15 seconds (i

1 0f thi event AR
comes first

Central apnea (children)

ing of Hypopneas

Scorea fFALL of the

met

i y event as a hypop ing criteria are
a. The peak =ignal excursions drop by 230% of pre-event baseline using
nasal pressure (disgnostic study). PAP device flow (fitrafion study) or an
alternalive hypopnea sensor [disgnostic study)

b, The duration of the 230% drop in signal excursion lasts for 22 breaths

. There is a 23% oxygen desaturation from pre-event basefine or the event is
associated with an arousal

sCofe 8 hypopnes as obstructive or ceniral ; opbional

- b, " ‘- fastt iy
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ing Hypoventilation

Secoring respiratory effort-related arousals s optional,

Seore a respiratory evenl as a respiratory effon-related arousal (RERA) if there is
a sequence of breaths |asting lasting =2 breaths (or the duration of fwo breaths
dumng baseling breathing) when he breathing sequence is charactenized by
increasing respiratory effort or by flattening of the inspiratory portion of the nasal
pressure (diagnostic study) or PAP device flow (lration st waveform leading
to arcusal from sleep when the sequence of breaths dusa i ileel criteria for an
apnea or hypopnea.

Monitoring nypoventi@tion is optional

Score a v event as hyp during sleep when >25% of the
total sleep time as measured by either the arterial PCO, or surrogate is
spent with a PCO, =50 mm Hyg
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