
Standard HRiM  
Editing Techniques
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High Resolution Impedance Manometry

Opening the Study:

Temperature Compensation

LES Profile: Gastric Baseline, Distal, PIP, Proximal

Click 'Select Patient': The 
path to find the patient file 
is: C:\Sandhill\Patients\EFT

Change Time to 1 minute. 
Scroll to the end of the 
study. Click once just 
after the probe was 
removed from the patient. 
A flashing reference line 
will appear. Click 'Edit' on 
the Toolbar. Click 'Create 
Compensation. This will 
adjust the ClouseVIEW 
colors based on patient 
body temperature.

Click 'OK' .

Click 'Ranges' on the 
Toolbar. Select '0 LES
Profile'. Turn off the 
ClouseVIEW.

Double click on the Sandhill 
Applications icon on the desktop. 
Click 'Analysis'.
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High Resolution Impedance Manometry

Correct the Gastric Baseline 
Measurement: *Zero all 
channels so that each 
waveform is positioned on the 
zero axis: Click and drag the 
zero axis to the waveform.                                                 
**Adjust the measurement 
box size to avoid any areas of 
contraction: Click and drag the 
side of the box to adjust box

Scroll to the next visible yellow 
box in order to be positioned at 
the proper probe depth: Distal, 
PIP and Proximal should be  
annotated after the probe depth 
mark in the study.

PIP: Starting from the distal 
waveforms, identify a positive 
pressure wave with respiration by 
clicking once on a peak wave. 
A flashing reference line will 
appear. Follow the reference line 
proximally until a negative wave 
is identified with respiration. (the 
waves will invert at the point of 
the diaphragm.)

Right Click and select 'Create 
Event', Name the event PIP. 
Choose the channel where the 
wave has inverted. Click OK

Turn on ClouseVIEW and  
turn off waveforms.
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High Resolution Impedance Manometry

Click and drag the dotted 
reference bar to the bottom of 
the LES color band. Right Click 
and select 'Create Event', Name 
the event 'Distal'. The channel 
and location will automatically be 
identified by the software when in 
the ClouseVIEW mode. Click OK.

Click and drag the dotted 
reference bar to the top of the 
LES color band. Right Click and 
select 'Create Event', Name the 
event Proximal. The channel and 
location will automatically be 
identified by the software when in 
the ClouseVIEW mode. Click OK.

Click 'Ranges' on the Toolbar.  
Select '1 Lower Body-LES'  
Turn off the ClouseVIEW.

Lower Body/LES: MII Swallow, Swallow-Relax

Esophageal Baseline: The Esophageal 
Baseline and the LESP are both acquired  
at the same time. The Esophageal Channels 
are the 4 proximal pressure channels. 
The Esophageal Baseline measurement 
is located directly above the LESP.                                                           
Correct the Esophageal Baseline 
Measurement. Activate the Esophageal 
box by clicking anywhere within 
the measurement box. A black 
dashed line will always indicate the 
active measurement box: **Zero all 
channels so that each waveform is 
positioned on the zero axis: Click and 
drag the zero axis to the waveform.                                                 
**Adjust the measurement box size to  
avoid any areas of contraction: Click and 
drag the side of the box to adjust box.
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High Resolution Impedance Manometry

Open the Analysis Tool  
and click on the LESP measurement 
directly below the Esophageal 
Baseline. The LES channels are 
the distal 5 pressure channels.                                                 
**Adjust the measurement box 
size to avoid any areas where 
a swallow or peristaltic wave is 
present: Click and drag the side of 
the box to adjust the measurement 
box. Observe the LESP data in the 
analysis box. The number displayed 
in bold is the high pressure zone 
and will be the reported value.   

****IMPORTANT: Once the 
Baselines and LESP have been 
edited, the software must re-
analyze all measurements based  
on these corrections. Click 'Analyze' 
in the Toolbar and select 'Analyze 
All measurements'. Do Not  
Re-Analyze again.

MII Swallow:  Impedance rules 
for Complete Bolus Transit:                                                              
1. The bolus must have entry in 
the proximal impedance channel... 
wave drops below 50% threshold 
(dotted line) of the baseline.                                                                    
2.  The bolus must exit in 
the distal 3 channels... wave 
rises above 50% threshold 
(dotted line) of the baseline.                                                                     
3. The bolus must accomplish  
Complete Bolus Transit within 15 
seconds and remain complete for 
at least 5 seconds. 
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High Resolution Impedance Manometry

Evaluate each impedance 
measurement (Liquid and Viscous):                                                                

Complete BT: Yes: No editing is 
required.

Complete BT: No (Time): No 
editing is required.

Complete BT: No (Exit): Verify. IF 
Exit is not observed, no editing is 
required. 

Complete BT: No (Exit): Verify. IF 
Exit is observed, edit as follows: 
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High Resolution Impedance Manometry

Expand the right side of the 
measurement box so that all 
exits and a 5 second recovery  
is included.

If Analysis still does not correct 
the measurement, right click in 
the missing channel and add 
the bolus exit.

These measurements measure 
the pressures in the esophagus 
and lower esophageal 
sphincter during a swallow. 
The proximal 4 pressure 
channels are designated to 
measure the esophageal 
activity. These channels will 
have 2 vertical lines indicating 
begin and end of contraction 
and an 'X' indicating the peak 
of contraction. The distal 5 
channels are designated to 
calculate the relaxation of the 
sphincter. Note: All 5 channels 
may not be in the sphincter 
depending on the patient's LES 
length. The LES channels will 
have an 'X' indicating the point 
of relaxation during the swallow.

Swallow-Relax Measurements
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High Resolution Impedance Manometry

Relaxation Editing: First look in 
the Analysis box and find the 
channel labeled LES that has 
the Black bold number. This is 
the channel the software has 
selected as the highest residual 
pressure in the measured area 
and will be the reported value.

Verify the position of the 'X' so 
that it is within the peristaltic 
wave and that this channel is 
within the true sphincter. (Use 
Clouse VIEW to verify.) Ignore 
any respiration changes when 
identifying LES relaxation. The 
basal pressure should decrease. 

Clouse VIEW: The five closely 
spaced waves should be at the 
level of the LES.
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High Resolution Impedance Manometry

If the 'X' is not in the correct 
position, click and drag the 'X' 
to the correct position. ***Note: 
At times, you may need to use 
a different channel than the 
software identifies.

Corrected : The 'X' was moved 
to the correct position and the 
relaxation data is now correct.

Esophageal Body Editing: The 
proximal 4 pressure channels 
are positioned 5,10,15 and 20 
cm above the LES. The vertical 
lines identify the onset and 
completion of the contraction at 
each level. The 'X' identifies the 
Peak or highest pressure within 
the contraction. 

The onset and end of 
contraction lines should be 
positioned at the main upstroke 
and downstroke of the 
contraction waves.
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High Resolution Impedance Manometry

If needed, Click and drag the 
vertical line to the correct 
position: At times, the software 
will incorrectly identify intrabolus 
pressure as the onset point.

Corrected Contraction Onset:                          
**Note it is very important to 
accurately identify onset points 
in the distal 2 channels when 
evaluating Onset Velociy (peristalsis)

Periodically Click the Save button in 
your Tool Bar.

Click 'Ranges' on the Toolbar. Select 
'2 Upper Body- UES'. Scroll back 
to the beginning of the study. The 
upper pressure channels are now 
visible.

UES and Upper Body Study:  
UESOB, UESP, UES Coordination
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High Resolution Impedance Manometry

Correct the Esophageal Baseline 
Measurement for the upper 
body: *Zero all channels so that 
each waveform is positioned 
on the zero axis: Click and drag 
the zero axis to the waveform.                                                 
**Adjust the measurement 
box size to avoid any areas of 
contraction: Click and drag the 
side of the box to adjust box.

Corrected Esophageal Baseline

Create the UESP (Upper 
Esophageal Sphincter Pressure): 
Scroll to the first Liquid Swallow 
marker (LS). Identify a quiet area 
just before the swallow. Click 
and drag across all channels 
where a rise off baseline is 
identified. The rise in pressure 
signifies the Upper Esophageal 
Sphincter. A green box will 
indicate the selected area. 
Right Click and select 'Create 
Measurement'. 

Name the Measurement  'UESP'. 
Click OK
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High Resolution Impedance Manometry

Create the Pharyngeal Baseline:  
Click and drag across all 
channels above the UESP 
measurement. A green box 
will indicate the selected area. 
Right Click and select 'Create 
Measurement'. 

Name the Measurement 
'Pharyngeal Baseline'. Click OK.

Creating UES Coordination 
Measurements: During the 
Liquid Swallow, identify the most 
proximal UES channel. Click and 
drag across and up during the 
UES whole relaxation during the 
swallow to include the proximal 
UES channel and 3 Pharyngeal 
channels. (The UES wave will 
look like a 'J' or 'M' during 
relaxation.) Right click and select 
'Create Measurement'.
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High Resolution Impedance Manometry

First: Name the Measurement  
'UES Coordination'.  Then 
uncheck the 2 middle 
pharyngeal channels. This will 
allow for movement of the 
UES during the swallow. Click 
OK. Create 3-5 Liquid UES 
Coordination measurements. 

Open the Analysis Tool. 
Click on each UES 
Coordination measurement.                
Pharyngeal Channel: Adjust the 
vertical lines  as needed:  The 
onset and end of contraction 
lines should be positioned 
at the main upstroke and 
downstroke of the contraction 
wave. The 'X' is positioned 
at the peak of contraction.                                                             
UES Channel: Adjust the vertical 
lines as needed: The onset and 
end of relaxation lines should 
be positioned at the beginning 
and end of the relaxation.
(Downstroke and upstroke of 
the middle of the 'M' or 'J'.  The 
'X' should be positioned at 
the lowest point of relaxation, 
smoothing out the curve. 
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High Resolution Impedance Manometry

Create Upper Body 
Measurements. Scroll to the first 
Liquid Swallow Measurement. 
Identify the first channel just 
below the UES: During the 
swallow, a contraction will be 
observed. Click and drag across 
the contraction during the Liquid 
Swallow. Only 1 channel should 
be selected. Right click and 
select 'Create Measurement'

Name the Measurement, 
'Swallow UESOB' Click OK. 
Create 3-5 Liquid Upper Body 
Swallow measurements.

Open the Analysis Tool.  
Click on each Swallow UESOB 
measurement and edit: Adjust 
the vertical lines as needed: The 
onset and end of contraction 
lines should be positioned at the 
main upstroke and downstroke 
of the contraction wave. The 
'X' is positioned at the peak of 
contraction.                                              
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High Resolution Impedance Manometry

Once ALL measurements are 
edited, Create the Report: Click 
'Report' in the Toolbar. Click  
'Create Report'

Click 'OK' The Report will then 
start creating the thumbnails 
of the measurements to be 
included in the report. 

A Thumbnails Preview screen will 
open. Unselect All. Review each 
thumbnail and select as many or 
few thumbnails to be included in 
the report. Once all thumbnails 
are selected, click 'OK'

Review the Report data. Print

Procedure Report
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