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DIAGNOSTICS

Dear Customers,

You have chosen a polygraphy or polysomnography device from
Lowenstein Medical. Thank you for your trust in our product!

As a supplement to our briefing at your site or via the Internet, this
guide should help you to analyze the poly(somno)graphic
measurements with the software delivered with your device.

If you would like to have further consultation, please speak to your
local Lowenstein employee or get in touch with us at
info@loewensteinmedical.com.

Kind regards,

Your LOowenstein Team
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This guide contains step-by-step instructions on how to analyze the
poly(somno)graphic measurements and generate related reports. In
addition, the most important functions in the poly(somno)graphic
analysis of the MSV software are explained.

1. Open the Software

Open the MSV software with a double click on the MSV icon.

2. Working Directory

All previously conducted and stored measurements can be found in the
Working Directory. From there the measurements can be opened.

Open the working directory from the menu under File - Open measurement
or click the symbol for the working directory in the software.

mit MiniScreen Viewer (3.21b R3)

File | Record Measurement Evaluate Report

[] Open measurement... hStrg-i-AIH\l’

The stored measurements can be viewed in the Working Directory.
Information, which can be user-defined, is displayed for each
measurement. In the example below, each recording includes the
patient surname, first name, archive, date of birth, patient number, begin,
validated, comment, measurement time and channel set. The information

is sorted in the basic settings after the start (most recent measurement
shown above).

To open a measurement, click on it and Select it in the footer or double click
on the measurement.

¢
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There are two different ways to select several measurements at once.

- Activate Explorer in the footer.

Explorer

- With the Control key held down, mark individual measurements.

medical

- With the Shift key held down, you can mark an entire range of

measurements.

M Working directory

426 GB of 222,330 GE frec I — |

O X

Comment

File Options Measurement
C\A_Hubert\B_Kunden\Z_MiniScreen_Daten\PG_Fallbeispielel
Surname First name  Arch. Date of Birth Patient Number Begin N Val.,

1 PATIENT 12 12.07.1983 08.06.2021 22:30:01 X
2, PATIENT 14 18.07.1972 17.05.2021 23:50:02

3, PATIENT 15 11.11.1962 20.04.2021 22:18:33 -
4, PATIENT 16 01.08.1949 19.07.2020 22:00:02 X
5. PATIENT 13 17.08.1956 17.07.2020 22:00:02 X
6. PATIENT 17 25.03.2020 22:27:25 X
7 PATIENT 20 17.12.1975 10.03.2020 23:00:02 X
8, PATIENT 19 25.03.1947 09.03.2020 21:30:39 X
9. PATIENT 9 16.07.1975 21,11.2019 2Z:10:58 X
10. PATIENT 3 13.05.1967 26.09.2019 22:00:04 X
11. PATIENT 4 01.12.1973 29.08.2019 22:00:03 X
12 PATIENT 2 04.01.1933 25.07.2017 22:00:03 X
13 PATIENT ] 01.06.1951 14.02.2017 22:14:22 X
14. PATIENT 5 03.10.1956 12.01.2017 22:00:03 X
15. Patient 10 13.07.1983 29.09.2016 22:00:03 X
16. PATIENT 18 28.09.1961 29.08.2016 22:30:02 -
17 PATIENT 7 18.12.1950 12.01.2016 22:00:03 X
18. PATIENT 8 02.09.1979 26.11.2015 22:00:03 X
18. PATIENT 1 09.03.1965 02.07.2011 23:00:03

Diagnostik / Hypo / RERA

Diagnostik / O5AS / Schnarchen / Flattening

Diagnostik / OSAS

Diagnostik / schweres OSAS
Diagnostik / Mundatmung / ZA / OSAS
Diagnostik / GAs / O5A5

Diagnostik / POSA
Diagnostik / Z4 / C5A

Diagnostik / Schnarchen / Mundatmung
Diagnostik / COPD

Diagnostik / Mundatmung / POSA
Diag mit Sauerstoff / C5A

Diagnostik / UARS

Diagnostik / POSA /REM

Diagnostik / UARS

Therapie / RERA / UARS

Diagnostik / Schnarchen

Diagnostik / Mundatmung / POSA
Diagnostik

Meas, Time
08:00:00
07:59:58
07:59:59
07:52:58
03:00:00
07:59:59
07:06:52
07:52:59
13:46:36
07:59:59
07:59:59
07:52:59
07:52:59
07:59:59
07:59:59
08:59:59
07:52:59
07:59:59
06:59:59

Channel set
PG-5tandard

PG Standard

PG Standard
PG_Standard

PG Standard

PG Therapie

PG Therapie

PG Therapie

Hul Default M5 8/12
Hul Default MS 8/12
Hul Default MS 8/12
Hul Default MS 8/12
Hul Default P7

Hul Default M5 8/12
Hul Default MS 8/12

Video

Surname First name

Select

v

Cancel

Backup

-1

Help

Samoa

19 (0)

20210609153815162_189254125.0hd

You can change the sorting settings under Options - Sorted by.

msy Working directory

File  Options  Measurement

CWA, Sorted by Surname

Columns 4 First name

il
;' Show validated measurements ks
4+ Show archive measurements LlatelHiBull
5. .
6. Show content of backup in working directory batiestRUEEY
7 N
8 Show backup recordings . 2
9. Val.
10, Backup-DB 4
1. FArTENT 5 = OTTETITT Comment
12, PATIENT 2 - 04.01.1933
13, PATENT 6 - 01.06.1951 Lz
14, PATIENT 5 - 03.10,1956 Channel set
15, Patient 10 - 13.07.1983
16,  PATIENT 18 - 28.00.1961 Video
17. PATIENT 7 - 18.12.1950

You can change the columns to be displayed under Options - Columns. With
the Drag-and-Drop function, you can change the position of the column
headings as you like.



LOWENSTEIN

mse Werking directory
File QOptions Measurement
CivA, Sorted by » i
] i
Columns v Sumame o
1 iagn|
2 [~ show validated measurements | (A iagn
3. iagn)
4 Show archive measurements _ ) e iagn
5. . iagn)
6 Show content of backup in working directory . TraiEr I} iagn|
7 . iagn
3 Show backup recordings Pl iagn!
9, ~  Begin iagn
10. Backup-DB r iagn
1 ey e - vz vVl agn
12, PATIENT 2 - 04.01.1933 iag
13, PATIENT & - 01.06.1951 ¥ Comment iagn
14, PATIENT 5 - 03101956 B Mieas. Time iagn)
15, Patient 10 - 13.07.1983 iagn)
16.  PATIENT 18 - 28.09.1961 | Channel set hera
17. PATIENT 7 - 18.12.1950 iagn|
18, PATIENT 8 - 02.03.1979 v Video iagn|
19, PATIENT 1 - 09.03.1965 ) iagn|
File
NHS No. e
Height |
Select Cancel Backup E Weight
19 (0) Samoa o 5381

Specific measurements can be retrieved via the Search function in the
footer.

Surname First name
Surname

First name

Patient Mumber
MHS Mo, 20210609153815162_1892)
Comment

Serial number

Serial number Neurolog

y I - [
~

Explorer

The Explorer function has to be activated in order to copy, move or delete
measurements. Click the Explorer button in the footer.

Explorer

With a click of the right mouse key on the selected measurement, you can
copy, move or delete the measurement.

3 PATIEMNT 15 = 11.11.1967 0.0
4 PATIENT 16 - o v I
5. PATIEMT 13 - q
6. PATIEMT 17 - Copy (without video) Lo 0
T PATIEMT 20 - q
8. PATIENT 19 . Move i
?{: :I:E:I : Edit quick access ;
11, PATIEMT 4 - x Delete q
12, PATIENT 2 - qd
13 PATIENT & ) Delete raw video(s) q
14, PATIEMT 5 - q
15, Patient 10 - Use patient data L
16. PATIEMT 18 - q
17.  PATIENT 7 - Combine measurements a
18, PATIENT L] - TEATITET 1
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Displaying Measurements

The desired measurement opens in a preset view at the start of the
measurement.

51 Nimiscreen Viewer (3216 3] -~ o x
Fle Record Messremert Eusie Beport Vi Vidso Optons Hilp
I\@ﬁ@ldi'k |.li| um\mme,v?ﬂ "B PG standard - @@ x
T T [T 1 i ll
= . MWMMWU"‘W"HHHWI Ll gt llﬂNlllﬂfﬂlllﬂ"'m||ll||||"'\i|ﬁlllﬂﬂmlllﬂmml l | NII'IIHW'IN llI'IﬂllﬂTH\llI'll'lﬂﬂ i Ll
= _.m||LumMmm.|m|..u.J|.mm ..l MM‘M 'MWW“‘I‘ s el s m.u.d.ml.\kwln i il 1|\ ..Jmu.m I ..M.ul.J.h.. i Jlml_.lll.l. I
Flow | | J J
= -l fww wwmwww wuwww v viﬂ)\ﬂﬂf&
Thorax ; \
WM AA AR AAR IRAVANITIT \ \Jl AR ARAN] J 4\,\ AP AP U ".f\"f‘d VAN "J"\,N”
Abdomen T " s
B \HH‘ il n A Y i YT Y Al A e W aVa
IW"’ M A jl IJMJ Mfmh\p !JJ fw J AV 1w..’l..L\u_¢\|J’ l‘lllﬁ VAN WL’”“ "M A M,._w -.,.,,W
»f ! L
e :92 92 92 92 93 M 5191 9 94 93 93 S 53 %55 FEl 54793 94 94 94 94 94 94 93 57 o1 90 53 9 P 9% 95 80 g7 92 § kG % R R 905
0 I I I |
Pulse
90 89 87 88 87 8 87 86 85 83 84 86 B7 87 85 84 B3 90"V94 92 87 87 87 8 85 85 86 86 B8 BB 86 86 91 BY 86 75 go 83 85 85 87 57 84 85 86 87 82 80 79 7o/
Lage Pro
o
R[Sup  SUp. Sup.._ SUp. SUP .. SUP . SUP . SUP . SUP . SUP.. SUP . SUP . SUP. . SUP . SUP . SUP . Sup. . 5UP . SUp . Sup . SUp. . 5Up . Sup . Sup . 5Up . Sup. . 5up . Sup . SUp . 5up. 5up
o
Snoring ‘
| I . } d ; e PR | 4 4 L
+ T T [ q -t At
Pressure
2 22222222222222222222222222222233333333333333333333333333333334444444444444434
23:00:03 23:00:33 23:01:03 23:01:33 23:02:03 23:02:33 23:03:03 23:03:33 23:04:03 23:04:33 23:05:03

The view consists of two separate windows. The upper window is an
overview based on the entire measurement time.

In this example the results are displayed for channels Flow, SpO2, snoring
and position in relation to each other.

\or T |H VIR

- TWFHWMWWWMN HH\MMTMMWMMMMM ilillfﬂllilllllllﬁ IWITMFMMMI’[MW WVI RIHAI \ilil!WWWIITIIIFWI\HFIIIHIIVIIWM L

i Y A A il 1f
T g o o g R S O W -

The channel names Flow, SpO2 and Snoring are shown on the left side,
starting with the initial M.

In this case, M stands for Marking or Event. In this example, M-Flow means
that all the analyzed respiratory events in the flow channel are entered
vertically according to their event color.

hd-Flow

Q
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The lower main window is displayed with 5-minute intervals. The time basis
can be changed with a mouse click on the turquoise Zoom field.

Loom: 5 min

Sp02
OD[: 82,0

r.hnl—’—E

Center

General view

Pulse

30 Sec

1 Min

2 Min

Lage

¥ 5Min

10 Min

20 Min

Snoring

30 Min

1Hrs

2Hrs

4 Hrs

Pressure

6 Hrs

B Hrs

12 Hrs

e

The channel names are shown on the left-hand side of the screen. In the
channels Flow and SpO, we can see a live calculation of the AHI and EI

indices.

Flow

AHI: 66,0

Thorax

Abdomen

Sp02

OpDF:Sz,O o2 92 92 92 93 94 91 91 94 9

75

DS

The footer contains the information Patient name, measurement Date,
Channel set and File.

Patient: PG_Schulung_obstr,,

Date: 01.07.200% Channel set:

File: demodl4. ahd

Q



LOWENSTEIN

medical

When you click on the channel name with the right mouse key, the following
menu opens up. Here the channels can be hidden, the range automatically
adapted to the channel borders (best-fit function) and grids, numerics and
colors changed. These changes apply for as long as the measurement is
open. The changes are not stored.

i1

Sng
+ |||

—|([=]]4

Pressure

Hide channel
Range...

Adapt range to current section

Mumeric cutput...
Grid

Celours L4

When you position the mouse cursor on the channel name, an interactive

menu appears.

47]

The following settings can be made in this menu:

=+

Y

: Optical zoom function of the curves.

- : Channel can be spread out to its full height.

v
T
L

: Shift the base line upwards and downwards.

- E : Reset function

Each channel can be moved in its position with the drag-and-drop function.
To do so, click the channel name with the left mouse key and, holding down
the mouse key, move to the desired position and let go of the mouse key.

b
aQ
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The two windows are separated from each other by a variable bar. The size
of the windows can be varied as described below.
The cursor is positioned on the bar until it changes to a black block with two
files pointing upwards and downwards. Press down and hold the left mouse

key. Move the cursor vertically to resize the window.

The two blue arrows show the displayed area in the main window.

Position B o T

Fre
S,TE Sop s Sap s S0 s Sop s Sop s Sep s Sop s Sop s Sep S s Sop s Sop s Sop s Sop

I_?thm-ﬁ- 0100
Flow *
AHI: 66,0 M M

The preset view is shown in the menu. Other stored views can be retrieved
via the dropdown menu function.

PG_Standard gt PG_Standard e
- Strg=5 Trend A
All Data
Cardio-View

PG _Advanced

Print
Respiration
Tablet hal

With a click of the right mouse key you can open the following menu in the
large main window. There you can select and de-select channels in a list
under Channel selection.

Light off

<) -

Light on
Zoom 4
Channel selection...

‘J: Set evaluation period...

Log pressure setting...

T Set comment...
E Insert Biosignal Calibration L

Edit text events...

o
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If views have been changed individually, (hiding, adding or moving
channels, changing colors), these changes can be saved in the menu under
View - View - Save current screen as view.

‘u’iew| Opticns  Help

View

Configuration of

Marking size larg

Vertical Grid...

H Cursor

Battery level
Online

Visual Filter

View Settings
rmarkings... Load view r
e Select as default »

Save current screen as view

Show channel only in channel range * I

Murneric curve values L3

The existing flow can be overwritten or a new view can be created by

changing the file name.

Dateiname: | (SR EG R

Datertyp: | View (*.view)

After restarting the software, a newly created view is listed in the drop-
down menu and is therefore available for selection

PG_Standard ~
5trg+4 Rohdaten |
Strg+5Trend
HDrucken
Kardio-Wiew

[|PG&_Standard

Tablet
test h

aQ
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If a certain view shall always be loaded directly when opening a recording,
this can be set as a default. To do this select in the menu bar the point View
- View - Select as default and choose the desired function (Evaluation PG,
Evaluation PSG, Sleep stage validation, Online recording) and then activate
the corresponding view.

View| Options  Help
‘ View View Settings F ‘ E % | |§Ctr|+1 Splitscreen PSG v|
i i i i 3
Configuration of markings... Load view W L. | IR 'IL'I_I ...............
Marking size large Select as default ‘ * Evaluation Polygraphie SplitScreen PSG
Vertical Grid... Save current screen as view IE‘ Evaluation Polysomnographie » Preumo-View
Show channel enly in channel range * I -i Sleeping stage validation 4 Meuro-View
Mumeric curve values y o E Online recording 4 Rohdaten
E Cursor 3 Trend
Battery level Drucken
Online v w PG_Erweitert
_____________________________________________________________________________________________________________________________________ Tablet
s b AR Ao o b e PP, el W sy AP e ot sty oy o

To set view settings for specific channels such as colors, area to be
displayed, curve values etc. globally for all views, select in the menu bar
View - View - View settings and then Basic view settings. These settings can
be made for each channel in this menu. Changes must be confirmed with
Save and are applied to all views directly

L

View Editor | View group editor | Basicview settings | General Settings

Channel settings Colour settings Grid
Channel colour

All channels ~ [T auto. grids
= o e
AbdomenRIP

. = o 0O |
Actimeter 1 Background colour
Actimeter 2 0o 0 s(Dats)
Anslag E 0 0 0
Apneas
0 0 [
Autom. Hypnogram Line Scale
ER-Abdomen
Breathing Height
BR-E-Flow Height units
BR-Flow
ER-Therm. Display area
BR-Tharax
3, = 100%(Dgts)

M2 B =
C4/m
Central Apnea
Central Hypopnea 15 %
CsB 0%(Dgts)
ECG
ECG1
ECG2
Erca > | Save

oK | | Cancel | | Help |

o
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In all channels in which events can be assigned, these can be automatically
hidden from a self-selected zoom level in order to have a better overview at
larger zoom levels.

This can be set in the menu under View - View - View settings - Basic View
settings under Show markings up to.

In the example shown below, markers (events) are no longer displayed in
the channel at a zoom level greater than 4 hours.

This is displayed in the channel designation with a gray square crossed out
in red.

Markings Flow
Show markings up to AHI 30
- r
|4 Hrs ~q"'| E

The time and epoch bar displayed at the bottom of the data window can be
hidden or shown using the keyboard shortcut Ctrl +Y.

This can be an advantage for better clarity, especially when using the
SplitScreen View.

ECGE AJF\/“—%\/“'V_\/%V‘
Foom: 30 Sec 359
01:28:17 {
£
G | b e s s
H S e o
P e Mg
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The so-called value cursor can be called up using the key combination
Ctrl +V, or alternatively via the menu item View - Cursor - Value cursor.

This displays all numerical values at the cursor position in a vertical
reference and changes them automatically when the cursor position
changes horizontally.

Yiow | Optons Help A
View v ‘O’| DR 2N
Configuration of markings... . \N\\W\J\J\W
Marking size large . . Ll Hypnogr. HZ ]
Flow -6 UI'm
Vertical Grid... ::;;’;e B 959%
= Pulse 57 imin
Show channel only in channel range * Position Ri
= L 5 95 95 95 9p| PTT 242msec| 95 ¢
MNurmeric cunve values L o= HF Cent. 59
Druck & cmH20
Cursor .\/ Standard Lockage e
| ] 7 57 57 57 syl A%V == ] 57 o
Battery level Vertical Line
Online b Crosslines
Visual Filter 4 | Value cursor Crl+V hl‘
T

It is possible to move curves beyond their channel bounderies, e.g. to place
the Thorax and Abdomen curve on top of each other to better detect
paradoxical or opposing breathing efforts.

The basic requirement for this is that under View - Show channel only in
channel range - All channels except EEG/EOG is deactivated. By means of the

-r 0 . . .
function to move channels vertically (function via channel name, See

page 9) or to move the channel vertically using the key function Ctrl + Shift +
pressed left mouse button.

View | Options Help

-

View

Coenfiguration of markings...

Marking size large

Vertical Grid...

Show channel enly in channel range EEG /EQG =

Numeric curve values » | All channels except EEG / EOG |

Thorax

Abdomen
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There is the possibility to open a List of events. Select therefore
Measurement - List of events in the menu bar. In this, all the events that
have occurred are listed chronologically by type. By double-clicking on an
event, the software automatically jumps to the corresponding event in the
measurement.

List of events

File

Cptions

Measurement| Evaluate Report View Opti

Patient dat

Measurement Validated

-

Measurement beginning...
Measurement Information...

List of Cornments

3

List of events
[

Ctrl+F11

9“ Impedance

TypTe

Event

Mixed Apnea
Mixed Apnea
Mixed Apnea
Mixed Apnea
Mixed Apnea
Obstructive &pnea
RERA

Irregular Snaring
Irregular Snoring
Irregular Snoring
Irregular Snoring
Irregular Snoring
Irregular Snoring
Irregular Snaring
Snaring

snaring

Snaring

Time

11.10.2022 01:38:36
11.10.2022 02:44:41
11.10.2022 03:08:31
11.10.2022 04:44:29
11.10.2022 04:45:54
11.10.2022 04:22:43
10.10.2022 23:04:06
11.10.2022 02:43:33
11.10.2022 03:2&:16
11.10.2022 03:26:27
11.10.2022 03:26:41
11.10.2022 03:26:43
11.10.2022 03:26:51
11.10.2022 04:46:50
10,10.2022 21:50:38
10,10.2022 21:50:44
10,10.2022 21:51:46

Duration
26,6
17,6
13,0
10,7
287
19,5
13,4

08
04
04
02
0,5
6,2
03
03
06
11

Position
Position Supine
Position Supine
Position Supine
Pasition Supine
Pasition Supine
Paosition Right
Paosition Supine
Position Supine
Position Supine
Paosition Supine
Pasition Supine
Pasition Supine
Pasition Supine
Paosition Supine
Position Supine
Position Supine
Paosition Supine

| | Refresh

| | Print / PDF...

Double-click on list entry:
Launch “Confirm Events”

The positioning of the event list window can be selected under Options -
Arrangements.

The list can be exported to an Excel-format under File - Export list (cvs).

!‘m;mea
Obstructive Apnea

Options | File | Options
Selection of events... e Time
- : 11.10.2022 01:38:3 Refresh
ummarize e s
| Arrangement Left Print / PDF...
Key index [V | Above Ag Export list (csv) b
Cowvering
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4. Analysis of a Measurement (PG)

Right after a measurement has been read from the poly(somno)graph device,
it will be pre-analyzed by the software. Then the software makes suggestions
for events in the channels Flow, SpO, Snoring, Pulse and, if applicable, pulse
wave.

The following respiratory events in the Flow channel are pre-analyzed.

- Central, Obstructive and Mixed Apnea

MWW@V

- Hypopnea (settable: distinction between Central and Obstructive)

- (settable) RERA

Wﬂ/ﬂwﬁuﬁuﬁﬁﬁh W

- Cheyne-Stokes Respiration

A ey Iy Y

The analysis of desaturation is made in the SpO2 channel.

97
9 917 g9 9% gs 86 59 9 9 97739 33 89 88 88 84

o
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Snoring events are detected in the Snoring channel.

TP""

An analysis of Pulse variances is made in the Pulse channel.

88 86 89 90 89 gg9~\00
T |

Pre-analyzed events can be processed as follows:
Events can be deleted.

- Click the event with the right mouse key and select Delete.

i Eﬁ-flﬁg [« W L E I W A ]

l; Desaturation

Artifact

88 92 Analysis exclusion
Zoom In
B s
Sup------5L Cancel

- Position the mouse cursor on the event and press the DEL key on the
keyboard.

o
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Events which have been assigned by the automatic analysis can be
distinguished from those that are assigned manually. In the example below, the |
eft event was marked by the automatic analysis and the one on the right by a
manual process. In the manual event, you can see a small square in its
complementary color at the end.

]

To mark an event, place the cursor at the beginning of the event and hold
down the left mouse key. Now the cursor can be drawn over the event to
the end.

TrannK
Channel: Flow
Time: 01:06:14
Length of Marking: 16,2 Sec |J

YT

When you let go of the mouse key, a context menu opens up. The content of
the menu depends on the channel in which the event was marked. In the
example below, the flow channel is selected. The context menu contains a
list of events that can be marked in the channel.

(L1 PP

Central Apnea

Obstructive Apnea

N

Mixed Apnea I|Y

Hypopnea

Central Hypopnea

BN B O

Obstructive Hypopnea

A/

Here the desired event can be clicked and it will be marked in the
corresponding channel. In the context menu the shortcut key associated
with the event is marked on the keyboard.

o
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When the corresponding letter is part of the event name, that letter is
underlined. Example: O in Obstructive Apnea.

When the corresponding letter is not part of the event name, that letter is
displayed and underlined after the event name. Example: K after Central
Apnea.

Central Apnea K

Obstructive Apnea

Mixed Apnea

Hypopnea

Central Hypopnea

BN B N

Obstructive Hypopnea

Use the Page up and Page down keys on the keyboard to leaf through the
measurement. Each press of the key moves one zoom step forwards or
backwards. Example: when the zoom is set to 5 (five) minutes, the
measurement moves in five-minute increments.

Page Page
up down

You can use the left and right cursor keys to move the measurement one-
half the width of the screen.

To go to the start of the measurement, press the home key. With the end
key, you can jump to the end of the measurement.

home end

o
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The Quick Mode can be used to make the analysis faster and easier. Select
the following symbol from the menu to activate it.

‘v

With Quick Mode activated, the following can be done more quickly.
- Delete events simply with the right mouse key.

- When you are marking events, no context menu appears when only one
event can be entered in the selected channel.

- Quick Scoring function for respiratory events over the Thorax and
Abdomen channels. Respiratory events occurring in the Flow channel can be
marked in parallel in the Thorax and Abdomen channel for the marked
period. In the default setting, events are marked directly in Thorax
(hypopnea) and Abdomen (obstructive apnea) for occurrences in the Flow
channel.

The default setting can be changed in the One-Click-Mode.

Flow
AHI: 65,7

Channel: Thorax
Thorax Time: 01:03:13

T

In One-Click-Mode you can set the length and type for pre-defined events in
the corresponding channel with a mouse click.

3

=
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The length and type of an event, which depend on the channel in question,
can be defined in the interaction panel on the right edge of the screen. With
the right mouse key, click on the field at the end of the channel and then
define length and type.

Desaturation
B 5sek
One Click Editor B [
Settings for: SpO2 Position (general valid) Pulse variani
{®) start 10 Sek
o B U
() Middle
B T (JEnd :
Artifact
B 1 sek
i 0K Cancel
P .

A black marking appears on the cursor that depicts the length of the event.
With a click of the left mouse key, you can set the event directly in the

relevant channel.
o/
8ds 85

The Quick mode and the One-Click mode can be used together.

You can set a comment with the right mouse key in the main window. Select
Set comment in the context menu or by pressing the Ctrl key + Space bar at
the same time. In the Set comment window you can define text blocks to be
stored.

' Light off Set comment w
'Q' Light on Attributes: Text storage
Time: 01:04:31 O O F1:  TextBaustein 1
Zoom 4 F2:  TextBaustein 2
fadtinaci b F3: TextBaustein 3
F4:  TewtBaustein 4
i Pressure up
Channel selection... | e —
Fo:  TewtBaustein &
‘J: Set evaluation period... s Fi:  TextBaustein 7
Existing evaluation periods and comments F8&  TextBaustein &
Log pressure setting... can be edited or deleted by clicking the F9:  TextBaustein 9@
....... coloured triangle or ellipse in the general view F10:  TextBaustein 10
T, Setcomment.. of the raw data screen F11: TextBaustein 11
|} F12: TewtBaustein 12
E Insert Biosignal Calibration L4
Edit text events... QK Cancel Edit the text storage

o
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It can happen that the flow signal gets lost (e.g., patient movement) during
a recording even in the case of unattended studies. MSV offers a feature
to recalculate the flow signal for those cases. The E-Flow can be recalculated
in the following way.

1. Open the dedicated measurement in MSV.

2. Choose Evaluate - New creation of channels in the menu bar.

Evaluate| Report View Options Help

15

Reanalysis
Manual Sleeping Stage Validation
Confirm events

Goto..

Ctrl+M

Ctrl+G

Mew creation of channels

Evaluation Pulse
Pressure analysis
Define Evaluation Type
Special Evaluations

Define "Light off" / "Light on"...

Breathing Rate

Phase shift (Thorax/Abdomen)

E-Flow M

g
Central heart frequency

Rsys

4

T

The software creates the channels E-Flow and shows it in the recording
automatically. This channel can be used for manual scoring directly. If there
shall be a Reanalysis (automatic analysis) done, the following steps are

mandatory.

E-Flow
AHE00 LA AANAANNNAS
Flow
AHI: 00
Thorax

L AN AN
odemen ANAAAAANNN

3. Choose Evaluate - Define Evaluation Type - E-Flow from menu bar.

Evaluate‘ Report  View Options Help

Reanalysis

18

Confirm events

Go to..

Mew creation of channels
Evaluation Pulse

Pressure analysis

Manual Sleeping Stage Validation

Ctrl+M

Ctrl+G

Define Evaluation Type

| E-Flow |
I

Special Evaluations

Define "Light off" / "Light on"...

83

L4 Flow

prisma Resp. flow
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Select all events in the appearing window, which shall be analyzed in the

channel E-Flow and confirm with OK.

Define Evaluation Type

Channel E-Flow

Following events should be detected during
automatic event detection

(Settings only for actual measurement}:

M Apnea

¥ Hypopnea
 [ECR

W RERA

Attention:
Changes will be not affected until selection of menu item
“Evaluate / Reanalysis™

OK | | Cancel

4. Choose Evaluate - Reanalysis - E-Flow form menu bar.

An automatic reanalysis is done in E-Flow. All detected events are scored in

the channel and are used for reporting.

E'.raluate| Report View Video Options Help
Reanalysis All
-—_* Manual Sleeping Stage Validation Ctrl+PA E-Flow l\r\-
B — e

Thorax

Abdomen
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If a certain area in a measurement is to be completely excluded from the
analysis (consideration in the report as well), this can be done using Analysis
exclusion.

To do this, mark the desired area in any channel with the left mouse button
pressed completely and when you release the mouse button select Analysis
exclusion in the apearing context menu.

=3

arousal

kit 279

| Thorax

Abdomen

5p02 —— L ——
oﬁw “95955594 93 94 93 92 93 93 91 91 o0 g g0 92 92 91 AW ag BSB9 B9 89 69 49 83 gomp B9 91 92 01 op 92 92 93 94 94 93 92 97 gy pg 93 &
= % —— =
|

o]

The marked, selected area is shaded in gray. All events within the gray
marking area and the marked period are ignored for the anaysis (not
considered in the report).

i

AW

94 93 92 92

g

N

s
848

64 64

65 71
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In order to exclude a certain period of time from the analysis at the
beginning and/or at the end of the measurement, the markers Light off and
Light on can be set. This can be done in PG as in PSG measurements. The
analysis time period will be specified as real patient recording time.

To select Light off or Light on, click with the right mouse button in one of
the raw data windows and choose Light off or Light on from the context
menu.

Hypnogr.
N2

EOG i

F3/Az

F4/A1

382+
06

c4/Al

o setting...
o WWWWWWVWW’\/\MM Ml st
37, B insert Biosignal Calibration  »

o1/42 Edit text events
82 Lt S O - il I SRS

o2/m1

The defined , Light on” periods are shaded in gray. All events within the gray
marking area and the marked period are ignored for the anaysis (not
considered in the report). The period between Light off and Light on is
defined as “Time in Bed” in MSV.

File Record Measurement Evaluate Report View Video Options Help

B @M a8 8 -u S e e WME o 2p 0N =

Hypnogr.

Hypnogr‘

..

EOQG li

EQG re

F3/A2
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5. Analysis of Sleep Stages and Arousal (PSG)

It is necessary to activate the Manual Sleeping Stage Validation to score
sleep stages manually. Choose this from menu bar Evaluate - Manual
Sleeping Stage Validation or directly in the icon bar.

E*.raluate| Report View Video Opticns Help

¥

Reanalysis »

-_* Manual Sleeping Stage Validation I Ctrl+ M
by

Confirm events k

The menu bar changes the look-and-feel to the needs of sleep stage scoring
automatically. Recognizable by the red STOP sign in the left upper corner.
The visualization changes to the Neuro-View automatically too.

B MiniScreen Viewer (5.23)

File Record Measurement Evaluate Report View Video Options Help

© %D [E@E - nememun b= wap oy 0 B [ ]

Clicking on the icon keyboard layout (2nd icon from left) opens a window in
which an overview of the assigned sleep stages for the current period is
displayed. In addition, the assignment of the shortcut keys for the sleep
stage evaluation can be viewed.

Sleeping stage analysis

._‘L'_. EEEEEEEaEEEaEAREEEE
202 204 205 206 207 208

203 209 210 211 212 213 214 215 216 217 218

‘ Key index << | ‘ Continue at epoch 42 |

wom [ ]2 owe | zn [
R rem [0 | w0 avake [l | A& atrac [ | E: Bat

In the window shown above, epoch 66 in the middle is the one that
currently can be edited in the software. The epoch bar shows eight epochs
each in the previous and subsequent time history.

By selecting a shortcut on the keyboard for assigning sleep stages, the
software automatically jumps on epoch forward and classifies the current
one depending on selection. The software remembers the epoch in which
the last manual selection was made. With the button Continue at epoch, it is
possible to jump to this epoch later in a targeted manner.

o
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The neurological window can be compressed individually using the third
symbol from the left, 30 seconds = 30 cm. This is an advantage when using
very wide monitors, so that an epoch isn‘t displayed too stretched out. With
a click of the right mouse button, the set width can be saved permanently.

0

Save manual width

’ Automatic width

1,
=~
oxBEE A-HwHAM OME e 20N " ioiven
TN
“"?| N2 N2

Pty 0 A oA o P Pt 5 AN bl ot i NS P s

Pt o g e A | i o N ARt e 0 05 ol

T ]"”‘WA."W-'WVu\\lf\-,\rwwu”ww.ﬂvﬂww-fﬂ

A AN N A

B CaaYac) M-'fw'y!V#M,,\W\w\mmmww./wm!-.f-w

T i o A N gy

’wwm_trw\!k/’*,bﬁwmw\ f’r Y Mﬁ""’bw‘mwvm."u‘m-‘xmvwfkr. et

KR e VA, A s
ittt lhgs i o s

s | ﬂ,w.wrmw
,.1',‘wuu.x‘,p.’-w"‘A-‘Mu"r\«‘\v

oA

* i'iw’fwwﬂw‘v"*vm«mw‘\m T P S PR TR

A A b

m
4 s

B T WP et

(33

an

o b 4L

Ll 015504 529

The 75V reference lines can be shown and hidden using the fourth symbol
from the left. These can be seen as dashed lines in the EEG channels.

75

F3/A2

F4/A1

€3/A2¢

C4/A1

O1/A2

02/A1 375

375
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EEG frequencies can be shown as a Frequency Spectrum. To do this, mark
the desired EEG area with the left mouse button pressed and than select
Frequency Spectrum from the popping up menu.

Arousal (automatic differentiated)
Arousal (spontaneous) 3

Arousal (respiratory)

Arousal (movement)

Arousal (snoring)

Artifact

Analysis exclusion

Zoom In

Erequency Spectrum... I ‘|

Delete

Cancel

In the window that appears, a distribution of the frequency of frequencies
in the selected area is shown.

Delta Theta Alpha Beta
10
a
6
ES
4
LN \
2 =
[T
0 ‘““w——’ﬁ"—h‘“-u..v,.a—h_

|:| Transparency E Use Visual Filter

7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

Hz

Close
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When drawing in arousal, you have the following options to choose from.

Arpusal (automatic differentiated)

---------------- . Arousal (spontaneous) 3

Arousal (respiratorny)
e g . Arousal (movernent)

. Arcusal (snoring)

M Artifact

Analysis exclusion

Zoom In

Erequency Spectrum...

i

Delete

LYAVAVAY &\ Cancel !

Arousal (automatic differentiated). The software analysis whether a
respiratory, movement or snoring event occurs in temporal relation to the
arousal. If this is the case, the software automatically classifies the arousal
as a respiratory, movement or snoring arousal. The temporal relation can
be influenced via analysis criteria. If no associated event is apparent, the
arousal is considered spontaneous.

Alternatively, the four arousal types can be selected manually in the menu.

To exit the manual sleep stage mode, either press the Stop icon in the top
left corner or press the key E on the keyboard. The menu bar switches back
to the normal display mode automatically and the previously selected view

is loaded.
@ E: Exit
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6. Report Generation

To generate a report for analyzed measurements, select Report - Report in
the menu or click on the following symbol in the menu.

Report  View Video Options

[

1.l Repor

Report MSLT

Report MWT

Report (partial) »
&)  Direct Export (GDT)

Protocel heading

The list that opens contains a variety of report templates. Open the
template you want to use with a double click.

Open template

D™ Choemd=erd lespes 4 00

=0 ma e

Gt | Commere..| Upde repon | Show messurement cuves

—F T T B R R R S T I R TN TR
| Ausgewertet mit Version 5.21bPrev. 10 20210930

Polygraphy Report
Findings

Findings: Severe sleep apnea syndrome
et b (AT

5-15: Slight sieep apnea syndrame:
15-30: Moderate sieep apnea syndrome:
> 30: Severe sleep apnea syndrome

AHI: 65,7 Per hour

AHT 10 20 30 40 50 60 70

1.) Respiratory evaluation (Apneas/Hypopneas

Respiratory evaluation Findings JlPhase shift (Thorax/Abdomen) Findings
AHI (Desat.-Cor.)[Per hour] 65,7 (63,6) Number [n] 813
RDI (Desat.-Cor.) [Per hour] 65,7 (63,6) [Time Share [%] 55,0
Apnea Index Al (Desat.-Cor.) [Per hour] 62,3(60,1), |Index Per hour (Index Des-Correl.) 116,1 (108,9)

Hypopnea Index H| (Desat.-Cor.) [Per hour] 3.4 (3.4}|

No. of Apnea [n] 438 Ph: hift distribution (Thorax/Abdom

Of them Central: [n] 1 o

Mean duration of apneas [Sec] 28 | g Fvaluation time

No. of Hypopnea [n] 24| 8-

Total Apnea/ Hypopnea time (RDT) [Hrs] 3:30:51 73

hpnea ! Hypopnea time per hour [Min Per hour] 30:07| g

Longest Apnea [Min] (=04:26:59) 1:48| 4 /
1 annest Hunannea [Seel (1=03-04-400 agl 3

Changed Einfugen Page1/2
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A user-defined text can be added to the menu with use of the Comment
field. Text blocks can be stored in the comment window.

Comment...

nit Comment -

; Findings

: Patient has a sleep apnea syndrome.

O

*

24—‘ Text storage

7

Patient has a sleep apnea syndrome.

Valuation basis (AHI):
5-15: Slight sleep apnea syndrome:
15-30: Moderate sleep apnea syndrome
> 30: Severe sleep apnea syndrome

Findings: Severe sleep apnea syndrome

AHI 10

20

oK Cancel

A generated report can be sent by e-mail. From the menu select File - Send
by E-Mail and then choose the document file format.

4 07TMB
Choose Fileformats

File  View

) RTF

In ! Open template...

% Save as...
& Send by E-Mail..

(®) POF
QO pocx
(C) RTF and FDF

(C) DOCX and PDF

h oK

Cancel

msu Send E-Mail with... - O

Select File - Print Dialog to print the report or to save it as a PDF.

File View

!! Open template...

Save as...

Send by E-Mail...

i & &

Create GDT-Report

Page Layout...
P Print-Preview...

&2, Print Dialog [, Strg+P
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In the Print Dialog that opens choose Print or PDF from the footer.

Print / PDF
Elements to print:
Entire curve
[ Report u
@aAllP. Page Orientation
€L= Partrait Landscape
Orur -]
selection Printout markings
on Off
D Screen printout of curve
Page Orientation 2-Row curve
Partrait Landscape Print Profil: Time resolution per side:
Printout markings <current> 7 8 Hrs ~
On Off
Print resolution (dpi):
2-Row curve <Printer setting> ~
‘. Print ‘ ! PDF ‘ ‘ Cancel | ‘ Help || Printer Setup | Copies: %

A customized protocol heading can be entered in the header of the Report
template. It also is possible to add a logo (JPG) to the header.

The protocol heading can be
shown in the heading.
This can be entered in the

menu under "Report/Protocol heading”.

PG_Schulung_obstr.

\Height cm

|Begin

To edit the protocol heading, select Report - Protocol heading from the

software menu.

Report View Video Options
1 ! Report

Report MSLT

Report MWT

Report (partial) »

%)  Direct Export (GDT)

Protocol heading l}

o
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7. Other Functions

To make a screenshot of the current screen, select the fifth symbol from the
left in the menu. The screenshot can be printed right away or saved as a
PDF file.

Dl B | e e ol

F
P Screenshot (Printer) Strg+Alt+P

@ Screenshot (POF)

Changes can be made to patient data in the menu under Measurement -
Patient data. This data can also be changed after the recording has
terminated.

Measurement Evaluate Report View Video O

Meazurerment Validated L4
Patient data... h

Measurement beginning...

Surname ‘Test |

First name ‘test |

Date of birth 07.07.1990
Height (cm)
‘Weight (kg)

Sex

Pat. Mumber

NHS Na.

Comment

IBDDI

Patient type Adult

‘ oK | | Cancel | | Help | Insurance card

An automatic Reanalysis of the entire measurement or individual
parameters can be selected from the menu Evaluate - Reanalysis.

Evaluate Report View Videco Options Help

Reanalysis All

E Manual 5leeping Stage Validation Strg+M Flow h
Confirm events * Sp02
B Snoring
RRsys * Pulse

o
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To jump to a certain point in the measurement, use the function Go to,
which can be called up from the menu under Evaluate - Go to. It also can be
called up with the key combination Ctrl + G.

Evaluate Report View Video Options Help Goto b
Reanalysis r
Epoch Time
- . . . T q | Al -
i Manual Sleeping Stage Validation Strg+M |1 = | = . = . =
Confirm events r
| Time | Cancel
Goto.., I}

Changes can be made to the event colors and shortcut keys under View -
Configuration of markings in the menu.

Configuration of markings

Flow

B central Apnea

[o] @ ovstructive Apnea

[M] G Mixed Apnea

[ @ #pnea

[T central Hypopnea

[ obstructive Hypopnea
B Hypopnea

[ | (D rera

0 cheyne-Stokes:

User Defined

-
=

View Video Options Help

WView

Configuration of markings... l}

Sleeping stages Leg
[[] show Markings of Sleeping Stages E . PLM

[:] N1 C] Transitional E - LM
- M2 - NREM EMG
. N3 - Bruxism

RRsys
= e E - S IE - Hypotension
W Awake
| - Not classified

- Hypertension
Arousal (automatic differentiated)

HF Cent.
EBrad: i
- Arousal [spontaneous) - Favearda
E - Arousal (respiratory)

- Tachycardia
E . Arousal (movement}

|E| C] Extrasystole
E - Arousal (snoring)

C] User defined 3
=
=

Breathing motion

[P | D Prase shirt

Snoring

. Snoring
- Irregular Snaoring

Eye movements
Show autom. Hypnogram

E 0 rem

B sem
[) Autem. Hypnogram External / PCO2
[ Below threshald
IE - Above threshold

Artifact

Position

D Position Prone
. Position Left
- Position Supine - Artifact
[r | @ Pesition Right o | () vignt ot
. Pasition Upright Delete

I ok 1| canea ||

Help ‘ | QOriginal values

5p02
IE - Desaturation

Pulse

- Pulse variance
Pulse wave
IE - PWArousal (spontaneous)
E - PWArousal (respiratory)
IE - PWArousal (movement)
E - PWArousal (snoring)
Bi-Level

e

) eme

Video

- Video cutting
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Under View - Marking size large you can select a large or small display of
the event.

View Video Options Help

View 3

Configuration of markings...

Marking size large l}

94

% 91 91 90 89 90 95 92 92 504
g/

83 85
|

Changes to the analysis parameters can be made under Options - Evaluate
criteria.

Options  Help

Evaluate criteria... Ib
Edit channel sets...

General Settings...
Device Settings...

Service 4
Configuration of Report Export...
Insurance card...

E Configuration Biosignal Calibration...

Language L4

In the window that opens up, items are divided up by topic on the left-hand
side. Below the corresponding section, thresholds and individual functions
can affect the automatic analysis. Changes made first go into effect at the
next automatic analysis or reanalysis.

Patient type: | Adult W

Setting parameters Threshold value of Sp02

() Evaluation period Desaturation decrease[2] 3 %

) Flow Upper Threshold [2]
Lower Artifakt threshold 2] -

(®) spo2 m
Minimum [see] 10 %

e

o
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Evaluate criteria can be set for three different patient types.

Adult, Child, Infant.

Patient type:

Child

Setting param Infant

If changes were made to the evaluate criteria and these are to be applied
permanently, it is necessary to apply the changes with Save. Any changes
made will only take effect during the next automatic analysis or Reanalysis.

Save

Individual analysis settings can be exported as an analysis profile and
imported again at a given point in time. Analysis profiles are saved in Profile
folder as .acp files.

Export Import

o
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The most important point under Options - General Settings is the setting
for the Working Directory. All measurements are stored and retrieved from
there. The directory can be maintained on a local computer or on a network
drive (Server/NAS).

It is possible to set up a Dynamic working directory, which will be modified
per year/quarter/month. The software will add a new subdirectory
automatically at the interval selected.

Options | Help General Settings
Evaluate criteria... Program settings
Save export paths
Edit channel sets... [Jreconnect network drives
General Settings... b Open PDF after PDF-Export
|:| Printout: Confirm number of pages

Standard printer
[:ﬂ Change working directory... <Standard printer= ~

Dynamic working directory:

[] Change working directory...

<nonex o
<none: Dynamic warking directory:
Year <nonex w

Year / Maonth
Year / Quarter / Month

Settings can be made under Options - Device Settings for the devices used
and the time and duration for the time-controlled start of a measurement.

Device Settings x

Disposed Interfaces Recording start:

[t | switch-
DMSpIus!premium!MSPRO O anual switch-on

@ Timer-controlled switch-on

Begin (hh:mm:ss) Duration (hh:mm)
4] sonata/Scala/Samoa (with USE) |22:00:00 = | |3 s | |O s |
Sonata/Scala/Samoa (with Sonata Base)
Sonata/Scala (with WiFi) Minimum duration for measureme (Min)
Configuration Sonata Base Configuration WiFi Impedance measurement Sonata

@ continuous

[ 'ser. ES / MS (com1) |%| Card reader (O discontinuous
Enable initializing Immediately Printing
[] Begin printing Instantly after reading measurement / Online me:
Com port:
Report Report (form
Entire curve Short form Standard
Cancel Help Original values

G
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Information about programmed measurements and device-internal
firmware status and serial numbers, etc., can be called up via Options -
Service - Device information.

Options = Help

Evaluate criteria... | | | PG_Standard

Edit channel zets... - il

General Settings...

Device Settings... M'W

Service Device information... h

If you need help from Remote Support with questions of any kind, gain
access to TeamViewer under Help - Start Remote Support. The computer in
use needs an Internet connection for Remote Support.

Help

Start Remote Support h

Device-specific instructions are stored under Help - Short manual and can
be called up as PDF files.

Help
Start Remote Support Uy | ‘ ‘ PG_Standard w IZ E
Help llllllmlllll[uh ol Ll 1L Il .|I||I“|I“l|l[||l l
Short manual General 4 mMﬁn‘“‘mmi"lmummm'l"m“ﬁ
Device manuals... MiniScreen plus / premium » MMMIMMM
Ii' Info... Miniscreen PRO r——
Samoa Short manual Patient
Scala » Initialization Samoa h
ﬂ ﬂ n f] ﬂ A Sonata » List of accessories Samoa

o



8. Key Combinations

Ctrl+ G

Ctrl+P

Ctrl+ M

Ctrl+1

Ctrl+Y

Ctrl+V

Ctrl + Alt +V
Ctrl + Alt + P
Ctrl + Space bar
Ctrl + F11

Ctrl + Shift + A

LOWENSTEIN
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Goto...

Print

Manual Sleep Stage Validation
List of Impedance

Hide Time/Epoch bar

Value cursor

Working Directory

Print Screenshot

Set a Comment

List of events

Show used Evaluate criteria

Ctrl + Shift + Space bar Set Evaluation period

F2 + Left mouse button Individual screenshot to insert it in the report

Ctrl + Shift + pressed
left mouse button

Moving channels outside of channel boundaries

o
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