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ISOKINETIC STRENGTH AND MUSCLE ACTIVATION (SEMG)
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ISOKINETIC STRENGTH and MUSCLE ACTIVATION (SEMG)

1. Background and rationale

In MOST we will assess concentric isokinetic strength of the knee extensor (quadriceps) and knee
flexor (hamstring) muscles. Concentric refers to contraction of the muscle as it shortens and eccentric to
contractions of the muscle as it lengthens. Standing up from a chair requires concentric contractions of
the knee extensors and eccentric contractions of the hamstrings. Sitting down slowly requires eccentric
contraction of the knee extensors and concentric contraction of the hamstring respectively. Both types
of contractions are important to function. However, in MOST only concentric contraction will be tested
because eccentric motions produced by active dynamometers are not considered to be like those seen
during functional activities. Short and rapid eccentric motions are normally produced during daily and
sporting activities; isokinetically, this is not seen as the isokinetic movements are usually long and through

full range of motion.™

A Cybex 350 isokinetic dynamometer will be used to evaluate the concentric strength of the knee
extensors and flexors. Isokinetic dynamometers test muscle performance as the participant applies force
against a continuously moving mechanical arm. This is in contrast to isometric tests, which require
application of force against an immovable mechanical arm or lever. The Cybex is capable of testing a
variety of muscle groups while the mechanical arm is moving at a wide range of speeds. However,
studies have found that muscle performance at one speed is highly correlated with performance at other
speeds. We will test the performance of the right and left knee extensors and flexors at 60° per second.

We will simultaneously measure muscle co-activation during isokinetic strength testing using measure of
muscle surface electromyography (SEMG). This test will enable measurement of co-activation during a
challenging task (done at maximal effort), while capturing the period of maximal co-activation, ~10° to
40° from full extension. Using the following methods, we will measure muscle activity over both the
medial and lateral quadriceps and hamstrings.

2. Equipment and supplies

2.1 Isokinetic testing

e Cybex 350 Isokinetic Test and Exercise System and HUMAC 2008 Windows Software

e Johnson anti-shear attachment

e Certified weights (two 2.5 Ib, two 5 Ib, one 10 Ib, and two 25 Ib) that have a hole in the center
and fit on the T-bar for calibration

e Step stool with a handrail

* Chan, K M and Maffulli, N (1996) Principles and practice of isokinetics in sports medicine and
rehabilitation. Williams & Wilkins, Hong Kong
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2.2 Muscle sEMG

o Delsys Bagnoli 4-channel muscle surface electromyography (SEMG) system, including
fitter/amplifier unit, National Instruments USB DAQ card, 4-channel portable EMG pack, and
five Delsys 2.1 surface electrodes (sensors)

e EMGDAQ, a custom Labview software application for data collection/analysis interface (4-
channel EMG)

e Dell laptop (Vostro™ 1710) with Windows Vista

e Supplies: four each - Delsys 2-slot medical-grade, double-sided adhesives per limb (eight per
participant), one each - 2” round reference pad (one per participant) (Dermatrode, American
Imex)

e ~ 1 cmwide Medical grade tape x ~ 32” per participant (e.g., Micropore or Transpore skin
tape), alcohol swabs (~ two per participant)

2.3 Service and maintenance

The Cybex 350 is a low maintenance machine. There are three areas which should be lubricated every
two months with a dab of lithium grease (one on each seat back and one on each pedestal clamp). It is
recommended that every three months the steel shaft of the dynamometer be wiped with a rubbing
alcohol pad.

The sSEMG equipment requires minimal maintenance. The sensor wires should not be wound tight as that
can cause internal damage. The sensors should be stored carefully in their packages between use. The
silver bars should be gently wiped with isopropyl alcohol between participants. A new ground electrode
should be used for each new participant.

Repair of the Cybex dynamometer is covered under the Computer Sports Medicine, Inc. (CSMI) one-
year warranty and extended service contract (48 hours after call in to CSMI).

Rob and Rich Potash: Computer Sports Medicine, Inc.
101 Tosca Drive
Stoughton, MA 02072-1505
Phone: 781-297-2034, Ext. 106
Fax: 781-297-2039

Problems with the Delsys equipment will be addressed by Delsys. Initial contact can be made to:
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Devi Bheemappa
Manager, Sales and Marketing
Delsys Inc.

Phone: 617 236 0599 xt.231
Fax: 617 236 0549
devi@delsys.com

Any computer problems are covered by Dell's next day service.

2.4 Preferences set during installation of Isokinetic Testing software

Preferences will be set by head technician or clinic coordinator using the file preference on the pull down

window.

Tab 1 General

Language

Language English -
Display

[~ Touch Screen
Machine

Machine CYBEX 300 -

Interface
& Seri
" None, run program in Demo mode. Serial Port COM1.

" Serial Port COM2.

oK ‘ Cancel Help

Tab 2 Feedback — be sure there is no check mark next to "use sound to count repetitions."
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[ General [IERE0 m Reporting
ri ns:

™ Reset torque scales for each set.

e

oK | Cancel | Help
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Tab 3 Data Analysis - check "Highest value from all repetitions,” “Work per repetition,” "Window back
pattern torque data," “Adjust calibration for nput adapter torque,” “Zero torque at ROM stop,” and
“Accept variations in ROM.” Make sure that the "Gravity correct torque data” is NOT checked.

reeence:

Torque Parameters |

" Average value of all repetitions.

& Highest value from all repetitions.
Strength Test Work Parameters

& Work per Repetition

" Total Work

Fatigue Parameters
& Fatigue Index based on Torque.

" Endurance Ratio based on Work.
W Window back pattern torque data
[™ Gravity correct torque data.
W Adjust calibration for input adapter torque.
W Zero Torque at ROM stop.

W Accept variations in ROM.

oK ‘ Cancel ‘ Help

Tab 4 Reporting - check "Plot all repetitions,” “Highlight deficits greater than or equal to 10,” “Highlight
CV values greater than 10.0,” and "Metric Units (nm, kilograms, centimeters)." Enter the customized
report heading in the appropriate box (e.g., “Multicenter Knee Osteoarthritis Study”).

Torque vs. Position Plots

" Plot repetition with highest torque_
& Plot all repetitions.
[v Highlight deficits greater than or equal to W ﬂ
[+ Highlight CV values greater than 100 ﬂ
J

[ Default Torque Scale 400

[ Display BiPolar Torque Plots

Report Heading

Multicenter Knee Osteoarthritis Study (lowa) AZ
Units
 US Units (ft-Ibs, pounds, inches)
& Metric Units (nm, kilograms, centimeters)
oK ‘ Cancel ‘ Help

When the machine is turned on each day, preference settings should be checked. Notify the study
coordinator if the preferences have been changed.
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2.5 Calibration

See Appendix 1 for step by step dynamometer calibration instructions. Each clinic has certified weights
for calibration. These procedures should be followed once a week. A reading of 178 to 182 ft-Ibs is
acceptable. High or low values may indicate bouncing of weights during calibration while the arm is
moving. If out of range, repeat calibration once, making sure weights fall smoothly, followed by
verification. If the calibration and verification range is still not correct, call CSMI (781-297-2034).

The EMG does not require calibration as each muscle signal will be normalized to its own maximum
during the maximum testing protocol.

3. Safety issues and exclusions

Both the quadriceps test using the Cybex and the surface electromyography (SEMG) are generally safe
and well tolerated. However, injury during strength testing may occur in participants with knee joint
pathology or if the machine is operated incorrectly.

Participants should not be tested on the dynamometer if they have any of the following conditions (see
data collection form for specific questions corresponding to each exclusion):

Participant exclusions:
e Blood pressure, defined as >199 / 109 mm Hg
e History of cerebral aneurysm

o Cerebral bleeding within the past six months

e Back surgery within the previous three-month period

e Myocardial infarction in previous six-week period

e Cataract surgery within the previous six-week period

e Untreated inguinal hernia

e Participant develops chest pain or dizziness while at the clinic or during test
e Thigh strap cannot be tightened because thigh is too large

Side-specific exclusions — test can be performed on unaffected side:

e Joint replacement surgery (hip/knee) within the previous three-month period.

e Extreme knee pain that would make it uncomfortable to test that leg and would invalidate the
examination result.

e Extreme pain in other lower extremity joints that would be aggravated by testing.
e Amputation, prosthetic device, cast or brace.
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Stopping rules:
o Ifthe participant develops chest pain or dizziness during the test, do not complete the test.

e Participant says they cannot continue with test due to knee or back pain. Test other side if possible.

SEMG exclusions:

e Pacemaker or other implanted cardiac device, infusion pump or stimulator
e Allergy to adhesive or allergy to silver
e Skinirritation, rash or wound in the area of sensor placement

4. Participant preparation

Ideally, this test should be performed after a short period of warm-up exercise. The
20-meter walk and chair stand tests are well suited to this purpose and should be performed just before
the isokinetic strength test.

Ask the participant to remove their shoes. Participants should be wearing shorts or other loose fitting
clothing that allows access to the anterior and posterior thigh muscles for SEMG sensor application. The
SEMG reference pad will be placed on the lateral malleolus of the ankle. Socks may be worn if desired,
but should allow for access to this lateral bony prominence.

Prior to seating the participant on the Cybex chair, clean and apply the four SEMG sensors to the left
thigh (see section 5.2.4 for details). (Note that during some study years testing is performed on one leg
only with the right leg preferred, with the exception that participants who had knee replacements will be
eligible for testing in both legs.) Once applied, seat participant so that you can test their left leg first
(unless contraindicated or not required). To test the left leg, seat the participant on the right-hand chair
(your left as you face the two Cybex chairs). Ensure that the SEMG wires will not get in the path of the
moving dynamometer arm, and secure the portable SEMG connector box to the waist strap.
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See picture below.

5. Detailed measurement procedures

5.1 Record keeping

The Cybex 350 dynamometer has an automatic positioning feature that stores and recalls a participant’s
exact positioning and testing protocol from one examination to the next. It is important for longitudinal
evaluations that the methods of strength testing and the participant positioning be consistent throughout
the study.

In addition, participant identifiers and test data are entered into the HUMAC database via the keyboard
(see Section 5.2.2, below). It is important to complete all of the required fields to allow the participant
to be positively identified in the data sent to the Coordinating Center for analysis.

The custom SEMG interface (EMGDAQ) on the Dell Laptop computer will be used to store and
analyze the muscle activity signals. It is important to enter the test location, test limb, and MOST ID
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number to ensure the file names can be accurately identified in the data files sent to the Coordinating
Center for analysis.

Data are also recorded on a data collection form as a backup to the computer storage of participant
positioning and for a tracking record of isokinetic dynamometry testing performed on each participant.
Additionally, SEMG parameters must be recorded on the data collection form.

The following dynamometer and strength parameters are recorded:
Chair back angle: 85° (default)
e Chair seat fore/aft position

e Chair back translation

e Dynamometer tilt: 0° (default)

e Dynamometer height

e Knee/hip adapter

e Inner tube

e Outer tube

e Whether test was performed and reason if not
e Number of trials completed

e Highest four torques (flexion and extension)

The following SEMG parameters are recorded:

e Check that channel number and applied muscle locations are correct
o Lateral hamstring (channel 1)
o Medial hamstring (channel 2)
o Lateral quadriceps (channel 3)
o Medial quadriceps (channel 4)
e Channel gain settings
e Whether SEMG amplifier signaled high noise or signal clipping with an audible beep

Important: A two page printout of the MOST report should also be printed immediately after the testing
session and kept in the participant’s record in case of computer failure (see Appendix 3).
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5.2 Administration

5.2.1 Determine contraindications

Use the questions and other criterion on the data collection form to determine if the participant is eligible
for the test.

5.2.2 Getting started:

5.2.2.1 Preparing SEMG sensors
Apply the double-sided SEMG adhesive (lift up on the green tag) to each of four SEMG sensors with

the green tags directed away from the sensor wires. Carefully align the holes with the silver bars. Press
firmly to ensure good contact between the adhesive and the plastic sensor.

e

Delsys SEMG 2.1 sensors and the
double-sided adhesives

SEMG reference pad.

Attach the 2” round disposable pad to the small reference wire.

Set aside until you are ready to apply to the participant. Be careful not to damage the wires by getting
them tangled or wrapping them too tightly.

5.2.2.2 HUMAC computer screen

Before opening the HUMAC program, make sure the dynamometer is turned on. The switch is behind
the dynamometer. Double click on the HUMAC icon on your computer screen. When you begin, the
HUMAC computer screen will look like this:
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Reading tarque baseline: 0O HOT MOWE THE CYBEX ARK.

7%

and then like this:

ot Database Group Summary  Utilities  Help

L od = N (9 Mode gyt i
q

....... Tes Exercise  Report Dashboard  Help

Click on “Patient” on upper left part of window.

5.2.2.3 EMGDAQ computer screen

Open the SEMG data acquisition software icon (EMGDAQ) on the laptop screen. You should see an
interface with two options to continue:

e Data Acquisition (used to collect SEMG data during testing) and

e Data Analysis (used by the Coordinating Center for later post-processing)
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Click on the red Data Acquisition button (see below).

5 EMG_DAQ_ANA.vi
[Fle Edt Operate Took window Help

Click one button below to select
either Data Acquisition (EMG test)
or Data Analysis mode

- Acq OFF

Note: the program should open in “run”” mode, meaning you can begin to use the program immediately.
This is indicated by a black arrow above the white text in the left upper corner. To stop the program
from this screen, click on the yellow Stop Program button. If you click the yellow Stop Program button,
the arrow becomes white. To restart, you will need to click on the white arrow.
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Important: Enter the participant information on the Data Acquisition screen (see below) including test
location, test limb and five digit MOST ID number. This information is used to create the filename to
store the SEMG test results.

i DataAcq_4_Channels.vi = =] |
File Edit Operate Tools MWindow Help
- ==

Enter
participant

2
10:0:5‘:27 10:0’6:30 10:0‘6:33 10:0:‘.;:35 10:0’6:33 10:0‘6:40 10:0‘6:43 10:0‘6:45 10:0‘6:48 10:0‘6:50 IU:U|6:53 10:0:5:55 10:0‘6:57 inforrna‘tion
here.

Location: 5 digit Sub #: Test Limb:

View Only (s = V) BIEHEE
(5)) @Right Leg

Output file: data will be saved to the following file
CLOSE PANEL i \EmGdataiMIi2a4sLhm |

Default is append mode, unless you change subject information in view mode

5.2.2.4 Delsys Amplifier Channel Settings

On the main Delsys amplifier unit, turn the gain on each SEMG channel
to 1k. (The exception to this is that during some years the gain for all
women should be turned to 10k. During these times, indicate that the
gain was set to 10k on the data collection form. Be sure to return the gain to 1k for men). With this
exception, 1Kk is the standard gain setting (see Section 5.2.4.d testing SEMG signals).

Isokinetic Strength (Cybex) & SEMG Version 1.0p
Sept 2021



Isokinetic Strength and Muscle Activation (SEMG)

MOST

Operations Manual Chapter 3G, page 15

5.2.3 Isokinetic Test parameters

a. The next screen will include a list of participants who have had tests. You may search for participant
in the search field (‘“Search for”) using the participant’s acrostic. Then click on the correct participant

from the list displayed.

b. Choose "Edit" at right side of screen.

c. Review information on screen:

Make sure that the following information shows up on the screen. Be sure to update the MOST

staff ID number.
Last, First, Ml

ID

Birth date
Height:
Weight:

Sex:
Preferred Side:

Involved Side:
Tester

Participant’s acrostic should be in the Last name field (leave the
First and M1 fields blank)

MOST seven-digit 1D#

Do not record

Do not record

Enter current body weight in kgs recorded from the scale (see
page 33 of Clinic Visit Workbook)

Male or Female

Right or Left (Ask, “Which foot do you or did you prefer to
kick a ball with?”” whichever foot they kick with is their
preferred side. If they don’t know, leave this blank).

Do not record

Enter MOST staff ID from the list
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[y sii51416
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0 9‘

[ 0 9| Centimeters

[-}3 " g9 | Kilograms
Aaad|

& Male © Female

¥ Right

SearchLength 3 Nunber of Records 2

Click on the Injury/Group tab. Add site, year, and week under grp 1 (e.g., MI12009w1) to identify
participant as being testing during each week for weekly download and back-up.

When finished, click “OK.”

d. You will then be at the main screen, which will look like this:

Click on “Test.”

Gy -l b
Y n @
»

sf  Report Dashbosrd  Help
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e. The next screen that will appear allows you to choose which test to do:
Highlight Knee Extension/ Flexion and click “OK.”
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f. The next screen that will appear is for selecting the Speed Protocol:

- v -
: 4y O ©O
ad: olete Up Dowa
Mace. Setting Temnation Set Re:
Y -4 i Con/Con 50- 50 dsg/sec 3 Repetiione 500

4 HUMAC2008 [MNEV,] - [Protocol Selection]
File Run Report Database Group Summary Utilities Help

Mode  [lsokinetic Right Torque [y
y Extensofy2 4/s Con Ande |13
Help Fleors [12 d/s Con Speed g
Protocol
Select [MOST Protocal (60/50) B
Rename [MOST Protocol (60/60)
Set
5y oy B0
Add Edi Delte  Dupicale Up Dowin
Mode Setting Termination Set Rest
[ |sokinetic Con/Con 60 - 60 deg/sec 4 Repetitions

Choose the protocol (see example above: choose MOST Protocol (60/60)).

The screen will display the preset protocol (see inset: Isokinetic Con/Con; 60 — 60 deg/sec; 4
Repetitions, 5 sec). Click “OK.”
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g. The next screen that will come up will be the “Test Status” screen.

‘§: HUMAC2008 [MNEV] - [Status]

File Run Report Database Group Surnmary Utilities Help
—
Help
Run Test Utilities
g 8
@ Leff
Single Set Al Sets Set A7
Mode

Click in the bubble that corresponds to the side being tested. Then choose “Single Set” by clicking on
the yellow “stop light.”
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5.2.4 Applying the SEMG sensors

EMG sensor placement will follow the SENTAM recommendations for Surface ElectroMyoGraphy for
the Non-Invasive Assessment of Muscles (http://www.seniam.org), avoiding known innervation zones.

Script: “We will be applying these sensors (examiner shows participant a SEMG sensor) to the
skin on the front and back of your thigh to monitor the muscle activity while you perform the
strength test. They cannot stimulate or shock you, but only measure your muscle activation, similar
to having an electrocardiogram (EKG). We will attach the sensors with double-sided tape. They
shouldn’t bother you during the test, however if it hurts to sit on them, please let me know. One
additional disposable pad will be placed on your ankle as a reference, it also cannot stimulate or
shock you.”

a. First vigorously clean the skin with rubbing alcohol pads in the region of the expected electrode
placement. After the skin is dry (no longer wet/shiny appearance) apply the surface SEMG electrodes as
indicated below to the leg to be tested (1% left) while participant is standing. Apply in the order (1
through 4) listed: 1% lateral posterior thigh (biceps femoris), 2" medial posterior thigh (semitendinosis
and semimembranosis), 3" lateral anterior thigh (vastus lateralis), and 4" medial anterior thigh (vastus

medialis).
lateral «——+—— medial lateral +—+— medial
—> ; ¢
Gluteal fold
Long and short
head of the
Biceps Femoris
#1
#2
Semitendinosis
Semimembranosus
—_—

Knee crease

Sensor #1: Lateral Hamstring. Apply the sensor mid-way on the posterior thigh — approximately
centered medial to lateral and proximal to distal, directed vertically. The biceps femoris runs from the
ischial tuberosity proximally to the lateral tibial plateau distally at the knee. Be careful not to place this
sensor too far laterally as it will pick up signals from the quadriceps muscles from the front of the thigh
more easily.
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Sensor #2: Medial Hamstring. Apply the sensor mid-way on the posterior thigh — approximately
centered proximal to distal and between sensor #1 and the most medial aspect of the thigh, directed
vertically. The semitendinosis and semimembranosus muscles run from the ischial tuberosity proximally
to the medial tibial plateau distally at the knee.

lateral +«—+— medial lateral «—+—— medial

m. pectineus
m. adductor longus

m. gracilis

#3 #4

m. rectus femaoris m. sartorius

m. vastus lateralis m. vastus medialis

——

Patella

Sensor #3: Lateral Quadriceps. On the lateral anterior thigh, apply the sensor approximately 1/3 of the
distance between the lateral femoral condyle and the anterior superior iliac spine (ASIS). The sensor
should be placed at an angle of approximately 30° to the line of the femur, centered on the lateral thigh
approximately mid-way between the line of the femur and the iliotibial band (IT band) on the lateral
thigh. The vastus lateralis runs from the proximal femur to the lateral patella distally at the knee.

Sensor #4: Medial Quadriceps. On the anterior medial thigh, apply the sensor approximately 1/4 of the
distance between the medial patella and the anterior hip. The sensor should be placed at an angle of
approximately 30° to the line of the femur (creating a “V”” with respect to the lateral SEMG sensor (#3).
The sensor should be approximately centered on the medial thigh between the line of the femur and the
medial mid-line of the thigh. The vastus medialis runs from the proximal femur to the medial patella
distally at the knee.

b. Place the disposable gel reference pad on the lateral malleolus of the ankle of the same limb.
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c. As you apply each sensor, attach the corresponding wire to the appropriate connector on the
portable SEMG pack.

d. Test SEMG signals by asking the participant to bend and straighten their knee or perform small
standing knee bends. Watch the EMGDAQ screen to visualize bursts of activity in each of the four
sensor channels.

If a sensor is not used, indicate “Not placed” on the data collection form OR if the gain of a
sensor is set > 1K, please write in “10k” in the “Comments” section of the data collection
form. (For those years where the gain is set for 10k for women, the 10k setting must also be
noted on the data collection form.)
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sEMG Signal Quality Checklist:

o Adhesives firmly attached to SEMG sensors (rub with your fingers to ensure good
attachment)

e Vigorously scrub skin in region of the sensors with 70% rubbing alcohol.

¢ Firmly attach all sensors and reference pads to skin with adhesives and tape.

e Check that SEMG placement is as directed; for example, check that the lateral
hamstring sensor is placed relatively close to the thigh midline as it can pick up
guadriceps activity too easily if placed laterally.

e KeepsEMG wires as far from electrical sources of noise (the Cybex, outlets, etc.) as
possible.

e Encourage participants to apply their best efforts to the strength testing.

e Remind participants to FULLY relax after completing the strength test before stopping
the SEMG data collection.

e Remember to stop data collection.

Troubleshooting:

No apparent signal: If nothing appears to happen, check that the SEMG device is turned on and the
gains are set to at least 1K on each channel. Note that the screen is set to “autoscale” so if you recently
turned on the system or had the reference pad unattached, it may be merely autoscaling to a large burst
of noise. Wait approximately 10 seconds and ask participant to repeat some knee activity (e.g., kicking
their lower limb forward and back).

If only select channels appear to remain unchanged, check that those sensors are well attached. If for
any reason a sensor is removed (e.g., loose, incorrect placement, etc.), remove the double-sided tape
and replace with a new adhesive. Once the tape has touched skin it will not provide a good connection
a second time. If a participant has particularly hairy skin, you may not be able to get a good connection
between the sensors and the skin. We are not shaving for this study; the connection may improve once
they are sitting on the sensors (for the posterior thigh sensors) or when strapped in for the testing
(anterior thigh sensors). You may choose to proceed despite a non-ideal signal quality; if this is the case
enter the reason the signal was not ideal in 1egible writing in the “Comment” section of the data
collection form.

Very small signals: If during the signal checking or warm-up contractions, the signals are there but very
small (< 0.5 v), you may consider increasing the gain to 10k. This may be necessary for individuals who
have higher skin resistance, are older, or weaker. For females, the standard for a particular test visit
(e.g., a portion of the 60 month follow-up visit) may be to set the gain to 10k. On the data collection
form, indicate gains other than 1k (e.g., “10K”), and explain reasons if not due to standard protocol for
that visit (e.g. “small signals™).

Signals appear “squared off” or “maxed out™ If the gain is set too high, or the reference pad or one of
the sensors is not attached, the SEMG signals can exceed the level the laptop is able to read in (e.g.,
5v). Inthis case, the signals will appear to have a squared-off and flat shape rather than the more
typical activation spikes that should occur during muscle activity. If this occurs check 1) that all sensors
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and reference pads are firmly attached, and 2) consider reducing the gain to 1k if set higher for that
individual. Gain settings can be adjusted for each muscle channel individually if necessary, as they are
each standardized by their own maximum value. However, try NOT to change the gain during the 4 test
contractions when possible, but between the practice and test contractions.

5.2.5 Positioning the participant on the Cybex

The settings that were entered for the baseline exam should be used for the follow-up exam unless the
participant has experienced some significant change in body size or anatomy that results in those settings
now being inaccurate. These setting are on the MOST Data from Prior Visits Report.

Important! After the settings have been set and the participant is sitting in the chair, if you think that the
chair seat should be set differently, or any other setting just doesn't seem right, see if you think that the
participant can do the measurement without discomfort as it is, even though the setup doesn't look
perfect to you. It is preferable that the baseline settings are used. However, if any setting has to be
adjusted for participant safety or comfort, or is obviously so far wrong that it is most likely that the
setting was incorrectly recorded at the previous visit, make the adjustment and record the new setting
on the data collection form. Even if you use the exact settings that were used at baseline, you should still
record the settings on the data collection form.

5.2.5.1 Johnson anti-shear accessory fitting

Position the participant in the chair and set the dynamometer settings. To adjust the Johnson anti-sheer
accessory, place the lower pad of the anti-sheer device above the ankle and place the upper pad just
below the knee. These settings correspond to the inner tube (range 27 to 41) and outer tube (range A
to K) settings of the Johnson anti-sheer accessory (see Appendix 2 for instructions).

5.2.5.2 Setup parameters to be entered on computer

After Pressing Single Set Button the following two screens will appear:
e Dynamometer Settings
e Set Anatomical Zero
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The Dynamometer Settings screen will allow entry of the dynamometer settings as the participant is
positioned on the Cybex chair.

Dynamometer Settings

Diynarnometer Chair

B - Long input adapter Bechiinct s
R - Shin pad with Welcro st Fare/Aft Pasition |5—
S - Adjustable arm Back Translation IE—
UBKT

Dynamometer

Dipna Tilt 0 Cwf ROM Stop
Dyna Height o CCW ROM Stop

Adapters
Knee/Hip Adapter

Length ,T

Inter 29

Ouster C

0k ‘ Cancel ‘ Help ‘

This screen requires entry of the:

FIXED PARAMETERS VARIABLE PARAMETERS
Chair: Chair:
Back angle 85° Chair Seat Fore/Aft Position (range 0-8)
Dynamometer: Back Translation (range is A-P).
Dyna Tilt 0
Dynamometer:
CW ROM Stop  leave blank Dyna Height (range 0-10)
CCW ROM Stop leave blank Adapters:
Knee/Hip Adapter Length (range 15-38)
Johnson Anti-Shear (check box)
Inner (range 27-41)
Outer (range A-K)

Script: “To begin, the device will be adjusted to fit your body (examiner adjusts seating and
strap). This strap will be tight, as it should be for testing, however if it hurts please let me know.”
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Check that the seat angle is set to 85°

Ask participant to sit up straight with hips square and backs of knees touching front of seat.
Make sure that their shoes are removed.

Adjust seat back (back translation) to participant.

Ask participant to move heel back to the cushion under the seat.

Adjust the fore/aft chair position so that the participant's knee axis corresponds to the
dynamometer axis. The axis of the dynamometer should line-up with the lateral epicondyle.
(Lateral epicondyle)

Lateral epicondyle(outside) of knee
Adjust dynamometer height by loosening the large handle underneath the dynamometer; push
the dynamometer up or down to center the dynamometer axis along the participant's knee axis.
Tighten the handle. Record the dynamometer height.
Have the participant place the nontesting leg behind the contra limb stabilizer.
Use Johnson Anti-Shear accessory to position and stabilize participant's knee (see Appendix 2
for instructions). Note: the knee/hip adapter length setting (figure 21 in Appendix 2), the inner
tube setting, and the outer tube setting (figures 14 and 15 in Appendix 2) should be recorded.
Be sure all positioning parameters are recorded on screen.
Tighten ankle strap. Fasten thigh strap as far above the knee as possible, if not able to fasten,
participant is not tested on that side. Fasten shoulder belt snugly. If participant is uncomfortable,
a small pillow can be placed between the shoulder belt and the chest.
Click “OK” on the patient set up screen.

5.2.6 Set anatomical zero with participant's leg in full flexion

Position participant in full flexion

The participant's leg should be flexed to about 90 degrees. When the "Set Anatomical Zero" screen
comes up, enter "90" and click "OK."
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Meve Linb to Anatomical Zera

Enter offzet [if needed) Sb 0.4 deg

0k ‘ Cancel ‘ Help

The next screen to appear is below:

Move to Next Position

Mave to: Flexion

Cancel

5.2.7 Explanation, demonstration and practice trials

The participant should now be ready to begin testing. The examiner has chosen one speed, knee
extension/flexion conc/conc at 60 degrees per second (see section 5.2.3.e).

Just prior to starting the Cybex testing protocol (including the practice trials), toggle the red “Saving
Data” switch to begin collecting the SEMG data (see arrow below).
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i DataAcg_4_Channels.vi o

dit Operate Tools Window Help

Toggle
switch to
begin data
collection

A 5 digit Sub #: Test Limb:
View Only @ 5 ) gleft Leg
® MB) @Right Leg

e saved the following file
CLOSE PANEL 5 ]
Default is append

ge subject information in view mode

Explain the test procedure to the participant and have them perform the practice trial on the first side to
be tested. Have the participant push and pull the resistance arm at 50% effort for the three practice
trials. Encourage them with each push and pull.

Script: “During this test you will start with your leg bent at a right angle and then kick up, pushing as
hard and fast as you can, and then pull your leg back down, again as hard and fast as you can. You
will continue to push up and pull down as hard as you can, repeating this several times all in one
smooth motion. (Examiner demonstrates leg motion. To get the machine to start recording
pull all the way back first and then push out; demonstrate.) First you’ll do three repetitions, at
50% effort for practice so you get the feel of it. There will be 5 seconds of rest and then you will do
four repetitions for the actual test, pushing as far as you comfortably can. You need to push and pull
as hard and fast as you can.”

“Hold onto the handles firmly with both hands during testing. Do not hold your breath during the
test. I’1l tell you when to begin and end the test. If you experience any pain, tell me and we will
adjust or stop the machine.”

“Do you have any questions?”
IMPORTANT: Examiner toggles SEMG switch on laptop just prior to starting test.

“OK. Now let’s do three practice pushes and pulls. Ready, begin. Push. Pull. Push. Pull. Push.
Pull. Great. Good effort.”
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If the participant complains of pain during the practice, ask: “Does it hurt enough that you want to
stop?”

If the participant complains of pain during the practice trials, determine how severe the pain is and
whether testing should continue. If necessary, discontinue testing that leg and go on to test the other leg.
If pain or discomfort is due to SEMG sensors, you may determine whether adding the foam cut-out
would be helpful. If not, you may need to remove the problematic sensor(s). If a sensor is removed, turn
the gain on the corresponding SEMG amplifier channel to 0.

5.2.8 Isokinetic test at 60° per second

Once the participant has practiced and is comfortable with the testing procedure, tell them they are now
ready for the actual testing. Encourage the participant to “push, pull, push, pull, push, pull’ as hard as
they can on all four contractions. That concludes one set.

Script: “OK. Now we’re ready for the actual test. This time you will do four repetitions.
Remember that it is important for you to push and pull as hard as you can on each repetition.

“Are you ready for the four pushes and pulls? Begin. Push....... Pull! Push ....... Pull!
Push....... Pull! Push ....... Pull! Great! Good effort! After you rest a moment we’ll test the other
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The testing screen will look like
this:
SR S . e o . e

Peak Torgue/Total Work Done Reps/Set
EXT [ o[ o0 Reps:[ 0 [ 3 Set 1 [ 1
FLX 070 | Reps

EXTENSORS/FLEXORS

Set ROM Limits

Feedback

2.0
EXTS o Ine | Dec (ffpavs ;wme CoTeets | 2
1qs. Pas
FLXS o Ine | Dec © Velvs Tme |00 Cancel |

After the test, ask the participant to completely relax for 3 to 5 seconds:

Script
“Please completely relax.”

After 3 to 5 seconds, toggle the EMGDAQ switch to stop data collection on the laptop.

Record on the data collection form whether the participant completed at least 90% of the expected
range of motion (81 to 90 degrees) for all tests, based on your observation. That is, while you observed
the participant performing the test, did they appear to use > 80 degrees range of motion (ROM), or did
they appear to change direction early for some or all of the repetitions?
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Script

“During this test did you experience any pain in your joints or muscles?”

Record participant’s answer on the data collection form.

Script
If“Yes” ask:
“Where was the pain located?”

Record location on the data collection form. Indicate if pain reported in either knee. If yes, ask
participant to rate the pain.

Script
If the participant reported pain in either knee, ask:

“Did this pain prevent you from pushing or pulling as hard as you can?”
Record the participant’s answer on the data collection form.
Unfasten straps, including Delsys SEMG portable pack from the waist strap, and carefully assist
participant in rising from the Cybex seat without catching sensor wires on equipment. Remove SEMG
sensors and reapply new double-sided tapes to the sensors. Reposition SEMG sensors on right limb
using the same procedure outlined above. Remove reference pad from left ankle and apply similarly to
the right ankle (re-using the pad).
Reposition the participant on the Cybex to test the other leg using the same procedure.
Click on Right Leg on the EMGDAQ laptop interface and on the Cybex computer interface. Just prior
to starting the test, toggle the EMGDAQ switch to start SEMG data collection for the right leg. Continue
with the strength protocol: three practice trials at 50% effort and four test trials at 100% effort.

When completed, complete the test in the same manner as described for the left leg.

Click on “OK” and return to Preview Humac Report.
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% HUMAC2008 [MNEV] - [Preview HUMAC Report] Y
File Run Report Database Group Summary Utilities Help
Mode  [isokinetic Left Torque [p
Ly EXTS [12 d/s Con Angle |13
/\ Help FLS |12 dés Con Speed o
Annotations Print/Preview\Yeport
L
¥ i
- —| — Delets,
Notes Angle Nanative Preview Print File
Dptions
Units Torque [ Gravity correct torque data, Multi-Session Report
o @ o (o
s At ¥ Zero Torque at ROM stop Right Left
@ @ Hi " Fis -
< Metiic Highest Fiep Fied |400 % Window back patiem torque data |sokinetic
' Accept variations in ROM. ConfCon o
Test FData LData

Date Fattemn Description

<)<
<
<7

1/28/2009 11:46:39 8M Knee Extension/Flexion 1 Speed Protocal (50/60]
1/28/200311:33:47 AM Knee Extension/Flexion 1 Speed Protocol [BO0/E0]

<
-
<l

oK Help

EPROM=v2.0, LocalD=409 Units: nm, deg, degs

Knee Extension/Flexion

Highlight the test that was just performed. Click on “Metric” units and ‘“Highest Rep” for torque.

Record the four maximum Peak Torques (repetition 0, 1, 2 and 3) for both extension and flexion of
both the left and right side on the data collection form.

5.2.9 Results print out, data transfer, data backup

a. Print final isokinetic strength results

Print the MOST report, go to the Humac Preview Report screen and highlight *MOST on the pull
down report menu. Click on the “Preview” button. Print the two page report using the arrow button in
the upper left hand corner to move from one report page to the other. Place the report in the
participant’s study record (see Appendix 3 to view a sample of the complete report).

There are no SEMG results to print.
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b. Back-up

Operators will back-up isokinetic and SEMG data weekly (see Appendix 6 Cybex and SEMG Back-up
Procedures). Once per week, the contents of the database will be uploaded to the Coordinating Center
using a Secure Data Gateway (see Secure Data Gateway operations manual).

c. Data Transfer

Follow instructions in Secure Data Gateway operations manual.

6. Alert values/Reporting to participants

There are no alert values. When the testing is completed, thank the participant.

7. Quality assurance

7.1 Training and certification

At baseline, the Cybex vendor, CSMI, provided on-site training at both field centers, covering basic
machine operation and the fundamentals of testing, as well as study-specific procedures for the
isokinetic testing. On-site training at both field centers for the SEMG operations will be provided by a
“master” examiner. Operators will be retrained and recertified midway through each examination cycle.
Operators should practice on volunteers until reliable measurements are achieved. It is especially useful
to practice on volunteers who are not knowledgeable about what to expect.

The examiner requires no special qualifications or experience to perform this assessment.
Training should include:

» Attend the training session
« Observe measurement by experienced examiner
* Read Cybex and Delsys manufacturer’s user’s guide and MOST operations manual with goal
of understanding
- the proper use of Cybex and Delsys equipment
- the proper operation of the HUMAC and EMGDAQ software
- the proper calibration and adjustment of equipment
- exclusions and safety considerations
- detailed testing procedures
* Practice on colleagues and “naive” volunteers
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7.2 Certification requirements

Complete training requirements

Recite exclusion criteria

Demonstrate calibration and adjustment of Cybex

Demonstrate appropriate application of SEMG sensors and reference pad

Perform test on two volunteers under the observation of clinic QC officer or designated Cybex
and SEMG expert(s)

7.3 Quality assurance checklist

OOodbdoooooboooooooooooboooa

Know frequency of calibration and verification

Exclusion questions asked from data collection form

Blood pressure form checked to determine if testing contraindicated
Recite two stopping rules

Participant information correctly entered on computer screen

Correct test pattern and protocol entered on computer screen

Identify warm-up exercises

Locates femoral lateral epicondyle

Cleans sSEMG locations for medial and lateral quadriceps and hamstring muscles
Applies SEMG sensors and reference pad correctly

Participant positioning correctly determined

Positioning parameters correctly entered on screen

Correct placement of Johnson anti-sheer device

Correct instructions given while demonstrating procedure

Correct instructions given for three practice trials

SEMG data collection is begun starting with three practice trials
Correct instructions given for four test trials

Standard level of encouragement (motivation and feedback) offered to participant
Key points from script stated and clearly delivered

Correctly uses EMGDAQ software interface for SEMG data collection
Results for extension and flexion correctly recorded on data form
Records whether SEMG test was done and if not, why not

Two page MOST report printed and placed in participant’s file
Reviews form for completeness

Form correctly filled out

Isokinetic Strength (Cybex) & SEMG Version 1.0p

Sept 2021



MOST

Isokinetic Strength and Muscle Activation (SEMG)

Operations Manual

Chapter 3G, page 35

8. Data collection form

Isokinetic Strength - sEMG

Visit

MOST ID #

Acrostic

Staff ID#

3405
C 60-month
O 84-month

Exclusion criteria

1.

Is the participant's blood pressure greater than 199 mm Hg (systolic)
or greater than 109 mm Hg (diastolic)?

(Examiner Note: Refer to Blood Pressure form, Clinic Visit Workbook, page 32.)

OYes

O No

|Do NOT test. STOP. Go to next exam. |

O Don't know/Refused

Script: "First | need to ask you a few guestions to see if you should do this test."

2. Has a doctor ever told you that you had an aneurysm in the brain?
Yes C No O Don't know/Refused
| Do NOT test. STOP. Go to next exam. |
3. Has a doctor told you that you had a cerebral hemorrhage (bleeding in the brain)
in the last six months?
(j Yes C No C© Don't know/Refused
|Do NOT test. STOP. Go to next exam. |
4. Have you had either of your knees replaced in the past 3 months?
iYeS O No O Don't know/Refused
Which knee was replaced?
O Right O Left O Both knees
I 9 + L
Do NOT test Right leg. If no Do NOT test Left leg. If no Da NOT test. STOP. Gao ta next test.
other exclusions test left leg. other exclusions test right leg.
5. Have you had either of your hips replaced in the past 3 months?

OYes
L

O No

O Don't know/Refused

O Right
s g

Which hip was replaced?

C Left
4

© Both hips
1

Do NOT test Right leg. If no
other exclusions test left leg.

Do NOT test Left leg. If no
other exclusions test right leg.

Do NOT test. STOP. Go to next test.

+Page 39+

3405
MOST Follow-up
|sokinetic Strength

Cips
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Isokinetic Strength - sEMG

. . Visit MOST ID # Acrostic

51250 O 60-month
O 84-month

6.  Within the past 3 months, have you had back surgery?
ers O No O Don't know/Refused

| Do NOT test. STOP. Go to next exam. |

7. Within the past 6 weeks, have you had a heart attack?
Yes O No © Don't know/Refused

‘ Do NOT test. STOP. Go to next exam.

8. Within the past 6 weeks, have you had cataract surgery?
Yes C No O Don't know/Refused

[ Do NOT test. STOP. Go to next exam. |

9. Do you have a hernia in your groin that has not been operated on?
Yes O No O Don't know/Refused

| Do NOT test. STOP. Go to next exam. |

10. Do you have a pacemaker or other implanted device, infusion pump or stimulator?
ers O No O Don't know/Refused

Do NOT administer sSEMG test.

11. Do you have an allergy to adhesive or allergy to silver?
ers O No © Don't know/Refused

Do NOT administer sEMG test.

Examiner Note: Do not ask this question.
12. Does participant have a skin irritation or wound in the area that the electrodes will be placed?

ers O No O Don't know/Refused
Which thigh has a skin irritation?
f Right O Left j)'Both thighs
If no other exclusions If no other exclusions Do NOT administer sSEMG test.
administer sE_MG test administer sEMG test )
on left thigh. on right thigh.
51250

*Page 40+ WMOST Fallow-up
. Isokinetic Strength .
HP
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Isokinetic Strength - sEMG

- l Visit MOST ID # Acrostic
8832 @650-month #36
O 84-month
Record Staff ID# of examiner administering this exam:
13. Was the flexion/extension test performed on the left leg?
OYes O No
< L

8 Yes

a. Was the entire set completed?

O No

O Yes

Did participant achieve at least 81-90
degrees range of motion for all tests?

O No

were completed?

How many extension/flexion sets O Other (Please specify:

O Participant refused

O Equipment problems

C. Why wasn't the test done?
(Examiner Note: Mark all that apply.)

O Stopped test due to participant discomfort

)
b. What were the highest four torques?
Flexion Extension
Nm Nm
Nm Nm
Nm Nm
Nm Nm
14. Were any sSEMG sensors placed on the left leg?
OYes O No
+
. 1 i i 1 o
a.  Channel 1 - Lateral hamstring Examiner note: comment if >1K gain used.
OYes O Notplaced [Comment:
b. Channel 2 - Medial hamstring
O Yes O Notplaced |Comment;
c. Channel 3 - Lateral quadriceps
OYes O Notplaced [Comment:
d. Channel 4 - Medial quadriceps
OYes O Notplaced  |comment;
* Page 41e MOST Follow-up 8382
Clinic Visit Wokrbook
m c M.
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42476

Isokinetic Strength - sEMG
Visit MOST ID # Acrostic
O 60-month
© 84-month

15. Was the sEMG test performed on the leftleg?

i

Yes

ENO

OYes

a. Was the entire set completed?

O No

O Participant refused

c.\Why wasn't the test done?
{Examiner Note: Mark all that apply.)

How many sEMG sets were

completed? D

b. Did sEMG amplifier signal high noise or
signal clipping with an audible beep?

OYes O No

O Other

{Please specify:

O Stopped test due to participant discomfort

C Equipment problems

16. During this test, did you experience any pain in your joints or muscles?

O Yes O No

C Refused or unable to answer

a. Where was the pain located? (Examiner Note: Mark all that apply.)

Left side Right side
O Buttock O Buttock
O Hip O Hip
O Thigh O Thigh
O Knee O Knee
O Leg OLeg
O Ankle O Ankle
O Foot O Foot
O Other (Please specify: O Other (Please specify:

3 Yes

b. Did participant report pain in either knee?

O No

Examiner Note: REQUIRED: Show Card #27 and ask participant to . . .

i. Please rate the knee pain that you had by pointing to the number on this card.

|sokinetic Strength
HT

o0 o1 02 03 04 o5 06 o7 O8 9 10
¢. Did this pain prevent you from pushing or pulling as hard as you can?
OYes O No © Don't know
42476
OPage il MOST Follow-up

1.0
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Isokinetic Strength

- sEMG

. [ . Visit MOST ID # Acrostic
18045 .60—month
O 84-month
17. Was the flexion/extension test performed on the right leg?
OYes O No
4 £
a. Was the entire set completed? C. Why wasn't the test done?
E Yes O No (Examiner Note: Mark all that apply.)

Did participant achieve at least 81-90
degrees range of motion for all tests?

O Yes O No

How many extension/fflexion sets
were completed?

O Participant refused

O Stopped test due to participant discomfort
O Equipment problems

O Other (Please specify:

)
b. What were the highest four torques?
Flexion Extension
Nm Nm
Nm Nm
Nm Nm
Nm Nm
18. Were any SEMG sensors placed on the right leg?
O Yes O No
e
: Exami ote: comiment if >1K gai d.
a. Channel 1 - Lateral hamstring Xalnerfiote; co _— afiyse
OYes ONot placed |Comment:
b. Channel 2 - Medial hamstring
OYes O Not placed  |Comment:
c. Channel 3 - Lateral quadriceps
OYes O Not placed  [Comment:
d.  Channel 4 - Medial quadriceps
OYes O Not placed |Comment:
18045
OPage 43¢ ~ MOST Follow-up
. Clinic Visit \f\»orkbti)_r'_ﬁ -.- I .
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H i Isokinetic Strength - SEMG

34319 Visit MOST ID # Acrostic

© 60-month
C 84-month

19. Was the sSEMG test performed on the right leg?

f Yes f No

a. Was the entire set completed? ¢.Why wasn't the test done?
O Yes T No (Examiner Note: Mark all that apply.)

C Participant refused

?:r\;]vprlr::tagg?sEMG sets were O Stopped test due to participant discomfort

C Equipment problems

b. Did sSEMG amplifier signal high noise or C Other  (Please specify:
signal clipping with an audible beep? )
O Yes C No

20. During this test, did you experience any pain in your joints or muscles?
CYes O No O Refused or unable to answer

a. Where was the pain located? {(Examiner Note: Mark all that apply.)

Left side Right side
C Buttock O Buttock
O Hip O Hip
C Thigh O Thigh
O Knee O Knee
O Leg OLeg
C Ankle O Ankle
C Foot O Foot
C Other (Please specify: ) O Other (Please specify:
b. Did participant report pain in either knee?
OYes O No
L

Examiner Note: REQUIRED: Show Card #27 and ask participantto .. .

i. Please rate the knee pain that you had by pointing to the number on this card.
00 O1 02 O3 o4 o5 06 o7 08 09 010

¢. Did this pain prevent you from pushing or pulling as hard as you can?
CYes O No C Don't know

34319
*Page 44 MOST Follow-up

. |sokinetic Strength .
HY
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Appendix 1 Cybex Calibration Procedure

To begin the HUMAC calibration procedure, see menu at top of screen:

# HUMAC for Windows [1 1S [=]
File Eum Hegort [Databzse: Ulilities  Help
7 u “ N Mode  [jsokinetic Right Torque [105
= - ) 12 d/s Con Angle |15
Patient  Test  Excrcise Heport Speed  Help 12 d/z Con Speed |-3

| EPROM=+1.5, LocallD=403

N

Pull down "Calibration" from the Utilities menu.
Type in the Staff ID# in the space labeled "Therapist.” You'll have to edit the Therapist list.

: HUMAC for Windows [] _ IO
Filer B Bepert Datatisse Wit Help
] “ B Made [isokinetic Right Torque [i
% Y \) 12 d/s Con Andle o
Batients  Test  Epercise Feport Speed Help 12 d/s Con Speed |7?

Calibration Menu

1. Therapist

MATZ 'I =

2.
Calibrate Position | 12/30/33 ﬂ
nyz

“Wiew Log

Werify Pasition

4
Calibrate Speed 12430799

5.
Calibrate Toique | 12/30/99

E.
Werify Torgque

EPROM=+1.8, LocallD =403
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The HUMAC Calibration menu allows you to calibrate and verify the CYBEX Position, Speed, and
Torque.

Position calibration
Position verification
Speed calibration
Torque calibration
Torque verification

Position Calibration

The Position Channel Calibration procedure assures the HUMAC correctly converts the signal from the
CYBEX position transducer to the correct degree values for the reports.

To calibrate position, click on item #2: Calibrate Position

‘¢ HUMALC for Windows [] =[O
Files Eur Hegort: Database Ukities) Help:
. “ = m Mode [isokinetic Right Toique IEI
= HE ) G0 dfs Con Angle |0
Fatient,  Test Erecise FHepoit Speed Help B0 df's Con Speed IT?

Calibrate Position

X

[~ Allove the CYBEX arm to hang straight dovn

I~ Move the CYBEX am so it is pointed straight up.

|EPROM=41.6, LacallD=403 | A

Follow the instructions: "Allow the CYBEX arm to hang straight down." and click.
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# HUMAC for Windows [1 I8 [=]

Eles Eun Hepart Matabaze Wiites: Help
m “ s Mode [|sokinetic Right Torque [o
% . \) B0 d/z Con Angle |U

Eatients liest Execize Heport Speed) Help B0 d#s Con Speed |??

Calibrate Position

Ok

X

Cancel

[ Alow the CYBEX am to hang straight dovin,

[~ Movethe CYBEX am s it is pointed straight up

‘EPRDM:\H.B, Localll =409 4

Move the CYBEX arm so it is pointed straight up — click

F HUMAC for Windows [] =] E3
File B Besorl) Datatiases Wifites Help
. “ m: m Made  [isokinelic Right Tarque IU
= ¥\ ) 50 d/s Can Angle o
Batients Test Exercisel Bepot Speedl Help B0 d/s Con Speed |7T
Calibrate Position
Ok,

X

Cancel

Al the CYBEX aim to hang straight down.

¥ Move the CYBE= arm o it is pointed straight up

EPROM=v1.E, LocalD=403

Then click "OK."
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You will then be back at the original screen. You are now ready to Verify Position. Click on Verify
Position.

# HUMAC for Windows [] Jo[=] E3
File Eur Begor Datatase: WEites Help
- “ H: m Mode  [1zokinetic Fiight Torque IU
% B ) 60 d/s Con Angle o
Fatient  Test Ezercise Hepoits Speedl Help 60 d/s Can Speed |7?

Calibration Menu

1. Therapist

MATZ M -
2 |

3 Wiew Log
Werify Pagition

alibrate Position 12430493

4
Calibrate Speed 12430499

2 12430493

Calibrate Tarque

Werify Torque

| EPROM=v1.E, LocalD=403 &

Position Verification

The Position Channel Verification checks the calibration results.

# HUMAC for Windows [] =[O
Eiler Eur Heport Datatase Ubities: Help:

= Mode  [|sokinetic Right Tarque [g
[ B = sokingl
‘ N % Lk W) B0 s Con Angle |o

FEfieRt Test Exercise Bepsit Speedl Help B0 dfs Con Speed |77

Verily Position

X

I Movethe CYEEX am so it is pointed straight up. 176~
182

I~ Alow the CYBEX arm to hang straight down.

| EPROM=+1.E, LocallD=403

Follow instructions on the screen. Allow the CYBEX arm to hang straight down — then click.
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# HUMACL for Windows [] [=]E3
Eile BEom Regert Database Wifites Help

= Mode  [lsokinetic Right Terque o
| E = sokinet
‘ [ % o) 50 ds Con sngle o

Fafiert Test  Ererciee Hepom  Speedl Help E0 dv's Con Speed |77

¥ Allovs the CYBEX arm to hang straight down

™ Move the CYBEX am 0 it is pointed straight up,

‘EPHUM=V1 6, LocallD=403 y

Move the CYBEX arm so it is pointed straight up — then click.

When the arm is pointed straight up, the position value displayed on the right of the screen should be
180 degrees.

Click OK or hit spacebar.

Again, you'll be at the main screen.

§ HUMAC for Windows [] =] 3
e Eor Beport - Detatigses (kiitiess Help
] “ B Mods [lsokinetic Right Torque [o
=| 3 ) B0 d/s Con findle [0
Fatient.  Test Erercise Hepo Speed. Help E0 d/s Con Speed |77

Calibration Menu

1. Therapist

MATZ 'I

2
Caltrste Position | 12/30/59
3

Wiew Log

12/30/99

Calibrate Speed | 12/30/33

Calbrats Torque

Verify Torque

4
5
E

‘ EPROM=15, LocalD=403 7

Choose Calibrate Speed

Speed Calibration
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The Speed Calibration procedure assures the HUMAC sets the speed of the CYBEX accurately.

Eil= B Feport Detabase Ufifies. Help

= Mode [isokinetic Right Toique o
“ | B ﬂ”‘ zol ol
‘ . % R 150 d/s Con Angls |o

FElEn Jest Eresise Hepot Speed. Help 150 d/s Con Speed |77

Calibrate Speed

. Set the CYBEX with the dunamometer facing away from the seats.
. Place the long input adapter on the input shaft.

Push the arm around in a circle, keeping slight pressure to assure
the arm is moving &t the dynamometer speed.

. Use the faster/slower keys sa the dpnamaometer maves at 150
deg/sec.

150 °/s

‘ EPROM=v1E. LocallD=403

Follow the instructions on the screen. Click on Faster or Slower to get to the correct speed,
which is 150 deg/sec. Click OK or hit spacebar.

Again, you'll be at the main screen:

i HUMAC for Windows [1 o[ x]
Fl= Run Report Detsbzse: Utiies. Help
m “ CE Mods [|sokinetic Right Torque [o
= E ) 60 d/s Con éngle o
PEfERt.  Dest Eperciie Heport Speed) Help 50 d/s Con Speed |77

Calibration Menu

1. Therapist

MAT2 2

2
Calibrate Position | 12730433
2 s

. i Werily Position

4
5

Callrate Torgue | 12/30/39
E

Werity Torque

| EPFOM=v1 5, LocallD=40 [ 4

1. Position the dynamometer with the shaft facing away from the CYBEX and the ROM blocks

removed so you can rotate the arm in a full circle.

Place the long input adapter on the CYBEX.

3. The HUMAC will send a command to set the CYBEX speed to 150 deg/sec. Push the arm around
a circle being sure to keep pressure against the arm so it is moving at the set speed.

N
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4. Use the Faster and Slower keys to adjust the HUMAC speed command so the displayed speed is
150 deg/sec as you push the arm.

Choose Calibrate Torque

The Torque Channel Calibration procedure assures the HUMAC correctly converts the voltage from
the CYBEX torque transducer to the correct Newton-meter values for the reports.

1. Setup the Dynamometer with the shaft facing away from the CYBEX and the input adapter pointed
straight up. When you check this box, the HUMAC wiill set the speed to 0 deg/sec to hold the adapter
in the vertical position.

‘¢ HUMAC for Windows [1 I8 [=] B
Files Hon Hegot Batabiase Ubites: Help
. “ B m Mode [isckinetic Right Torque IEI
= E ] 80 d/z Con Anglz o
Fatient  Test Exercige Fepor Speedl Help B0 d/s Con Speed |7T

Calibrate Torque

I~ Face Dpnamometer forward. Tilk should be 0 degrees.
Raise Dynamometer to a pedestal marking of 10,
Move ROM stops ta the bottom of the ring.

Altach long input adapter, fold up limb stabilizer
Move input adapter ta vertical on dynamometer.

7
)

T Insert calibration T-har inta long input adapter.
Set the effective arm length ta the ‘C' pozition.
Place 70 Ibs of weight onto the T-Bar.

Cancel

dait ar the: armn to reach the floor

Firgt paint complete, Remove weight.
Maove T-Bar back to wertical position.

Change T-Bar length to &',
Place 5 |bs on weight an T-Bar,

dait ar the: armn to reach the floor

|EPROM=v1.5, LocalD=405 | /

2. Insert the calibration bar into the adapter at the C setting and place 70 pounds to the bar. When you check
this box, the HUMAC wiill set the CYBEX speed to 12 deg/sec and the weight will begin to fall. Place about
20 Ibs of resistance on the bar to prevent bouncing through the first third of descent.
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# HUMAC for Windows []

Filer Bun Bepor

Dietatiaze: [iiies: Help

(O] x]

B e

EatEn Tiest

Evercise) Hepor

&7y

Speedl Help 0 dés Con

Calibrate Torque

¥ Face Dynamometer fonward. Tilt should be 0 degrees.
Raise: Dyramometer b & pedzstal marking of 10
Itoeve ROM stops to the bottom of the ring,
Attach long input sdapter, fold up limb stabiizer
Move input adapter ta vertical on dynamometer.

Inssit callbration T-bar inta long input adapte:.
Set the effective am length ta the 'C position.
Flace 70 Ibs of weight onto the T-Bar

“wéait for the am to reach the floor,

First point camplete. Remave weight.
Moeve T-Bar back to wertical position,

Change T-Bar length to '&".
Flace 5 lbs on weight on T-Bar

“wéait for the am to reach the floor,

Mode [isokinetic Right
0 d/s Con

Torque [
Angls [
Sped (77

| EPROM=v1.6, LocalD=409

7

3. The weight should be falling smoothly. After the weight reaches the floor and stdps falling, check this
box. The HUMAC will set the speed back to 60 deg/sec.

“ HUMAL for Windows []
Eiler Eom Resort Diatabase Wtities: Help

9 [=] Y

i e

FatiEnt Tiest Erercis:

Mode  [|sokinetic Hight
12 dfs Con
12 d/s Con

n

Speed Help

£ Fenart

Torque IU_

Angle |U
Speed |77

Calibrate Torque

i

Face Dynamometer forward. Tilt should be 0 degrees.
Fiaize Dunamometer ta a pedestal marking of 10.
Mave ROM stops to the battom of the ring.

Attach long input adapter, fold up limb stabilizer,
Move input adapter to vertical on dynamometer.

4
>

Inzert calibration T-bar inta lang input adapter.

Set the effective arm length to the 'C' position.
Place 70 |bs of weight onto the T-Bar,

Wit for the arm to reach the flaor,

First point complete. Remove veight.
Move T-Bar back ta vertical position.

Change T-Bar length ta ‘A
Place & lbs on weight on T-Bar,

it for the: arm to reach the floor

‘ EPROM=v1.6, Local D=403

4. Return the T-Bar to the vertical position. After you check this box the HUMAC will set the speed to
0 deg/sec to hold the adapter in the vertical position.
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# HUMAC for Windows []
File: Eor Beport Matatiaser Whlites Help

h E s =

Patient.  Test  Exercee Beport Spesd Help

Mode

- [Of x|
|sokinetic Right Torgue IU
B0 dfs Con Angle Jo
B0 d/z Con Spesd |77

Calibrate Torque

I

Face Dynamometer forward. Tilk should be 0 degrees.
Raise Dynamometer to a pedestal marking of 10.

tove ROM stops to the bottom of the ring.
Attach long input adapter, fold up limb stabilizer.
Mave input adapter to vertical on dynamometer.

Inzert calibration T-bar into long input adapter
Set the effective am length to the 'C' position.
Place 70 bz of weight anto the T-Bar.

W ait For the: arm to reach the floor.

First point complete. Remove weight.
Move T-Bar back to vertical position.

Change T-Bar length o4
Flace 5 lbs on weight on T-Bar

“w/ait for the arm to reach the floor.

V]

[k

X

Cancel

‘ EFFOM=v1.6, LocallD =409

| /

5. Insert the calibration bar into the adapter at the A setting and place 5 pounds to the bar. When you
check this box, the HUMAC will set the CYBEX speed to 12 deg/sec and the weight will begin to fall.

t, HUMALC for Windows []
Filer Bur Heport Datatases [hities Help

d Ee =,

Fatients  Testt  Exercise. Beporlh Speed) Help

Mode

19 [=] E3
Isokinetic Right Torque |n
0d/s Con Angle IU
0d/s Con Speed |77

F

Face Dynamometer forward. Tilk should be 0 degress

Fizize Dynamometer to a pedestal marking of 10
kdove RO stops to the bottom of the ring

Attach long input adapter. fold up imb stabilizer.
Mave input adapter to vertical on dynamometer.

Inzert calibration T-bar inta long input adapter,
Set the effective arm length to the 'C' pozition,
Flace 70 bs of weight onto the T-Bar

“wait fir the arm ko reach the floor,

First point complete. Remaove weight.
ove T-Bar back to vertical pozition,

Change T-Bar length to ‘A"
Place 5 Ibs on weight on T-Bar,

Wait for the arm to reach e Hoor.

Calibrate Toique

°
0

Cancel

‘ EFROM=v1.6, LocallD=403

6. The weight should be falling smoothly. After the weight reaches the floor and stops falling, check this

box. The HUMAC will set the speed back to 60 deg/sec.

Isokinetic Strength (Cybex) & SEM G

Version 1.0p
Sept 2021



Isokinetic Strength and Muscle Activation (SEMG)
MOST Operations Manual Chapter 3G, page 50

¥ HUMAC for Windows []

brate Torque

: HUMAC for Windows []

Click OK or hit spacebar.

You'll be back at the original screen:
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# HUMAC for Windows [1 (o] x|
e Hons Heport atatiEse s Wkitess Help
] “ [ Mode [lsokinetic Right Torque [o
% ERR 50 d/s Con fngle |

PafiEni  Test Erercisel REpmt Speed Help 60 dvs Con Speed |77

Calibration Menu
1. Therapist o
MAT2 =
0K
2
Calirate Position | 12/30/33 ﬂ
vz
3

View Log
+ Weily Posiion -

4

Calbrate Speed | 12/30/98
5

Calibrate Torque | 12¢30493
3

Veify Torque:

EPROM=v1., LocallD=403 4

Choose Verify Torque
The Torque Channel Verification procedure checks the calibration results.

1. Setup the Dynamometer with the shaft facing away from the CYBEX and the input adapter pointed
straight up. When you check this box, the HUMAC will set the speed to 0 deg/sec to hold the adapter
in the vertical position.

“# HUMAL for Windows [] = [O] ]
Eile BEon Repor Database: [tities: Help

= tode  [lsokinetic Right Torque: o
| E = sokinel
‘ H e % o) 50 ds Con Begle o

Fafiert Test  Erercice. Hepot Speed Help B0 d/s Con Speed |77

Verily Torque

[~ Face Dynamometer forward, Tilt should be O degrees. Q

Raise Dynamometer to a pedestal marking of 10.
Move ROM stops ta the bottom of the ring.
Attach long input adapter, fold up limb stabilizer
Mawe input adapter to wertical on dynamometer. e

0K

Inzert calibration T-bar inta lohg input adapter.
Set the effective arm length to the 'C' position.
Place 70 |bs of weight onta the T-Bar,

Cancel

W ait For th h the fl 176
it Fior { i 8
it for the: arm to reach the floor, 182

First point complete. Remaowe weight.
Mave T-Bar back to wertical position.

Change T-Bar length ta ‘A
Place 5 Ibs on weight on T-Bar.

it for the amm to reach the floor.

‘ EPROM=v1.E, Local =403

2. Insert the calibration bar into the adapter at the C setting and place 70 pounds to the bar. When you
check this box, the HUMAC wiill set the CYBEX speed to 12 deg/sec and the weight will begin to fall.
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3 HUMAC for Windows [] _ O] x|
File Run Besoi: Detsbese: Uiliies: Help
= Made [isokinetic Right Torque o
m= . sokinetic R
‘ | e % iy J 0 d/s Con Angls o
Patiert  Test Ewercise Fepot  Gpeed  Help |0 drs Con Spesd |77

Verify Torque

Face Dynamometer forvward. Tilt should be 0 dearees.
Raige Dynamameter ta a pedestal marking of 10,
Move ROM stops to the bottom of the ring.

Attach long input sdapter, fald up limb stabiizer
tove input adapter to vertical on dynamometer.

Insert calibration T-bar into long input adapter.
Set the effective am lenath ta the 'C' position.
Place 70 Ibs of weight onto the T-Bar

“iait for the arm to reach the floor

First point camplete. Remave weight.
Maove T-Bar back to vertical position.

Change T-Bar length to ‘4’
Flace 5 Ibs on weight on T-Bar.

“fait for the arm to reach the floor.

‘ EPROM=v1B, LocalD=403

3. The weight should be falling smoothly. After the weight reaches the floor and stops falling, check this
box. The HUMAC will set the speed back to 60 deg/sec. The number to the right of the screen shows
the peak torque. This should be 178 to 182 ft-Ibs. High or low values may indicate bouncing of weights
during calibration while arm is moving. If out of range, repeat calibration once, making sure weights fall
smoothly, followed by verification. If the calibration and verifications range is still not correct, call CSMI

(781-255-1292).

i HUMAC for Windows [1 =] E3
Eile BEur Heporh Watatase: [iites: Help
= “ _E Mode  [|sokinetic Right Torque [g
= L ) 12 dés Con fndle o
FEfERt Test Epeseel Hepoi Speedl Help 12d/sCon Speed |77

Verify Torque

[¥  Face Dynamometer farward. Tilt should be 0 deagrees.
Raise Dynamomeler to a pedestal marking of 10
Mave ROM stops ta the battom of the ring.

Attach long input adapter, fald up limb stabilizer,
Mave input adapter to wertical on dynamameter.

[ Inzert calibration T-bar into long input adapter.
Set the effective arm length to the 'C' pasition.
Flace 70 |bs of weight onto the T-Bar.
[~ wait for the arm to reach the floor. 179

[~ First point complete. Remove weight
Move T-Bar back to vertical position.

Change T-Bar length to Al
Place 5 Ibs an weight on T-Bar.

“wait for the aim to reach the floor.

2
o

Cancel

178~
182

| EPROM=v16, LocallD=403

4. Return the T-Bar to the vertical position. After you check this box the HUMAC will set the speed to

0 deg/sec to hold the adapter in the vertical position.
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# HUMAC for Windows [] 9 [=] E3
Eile Hun Hepert Datatase Whites: Help:

= Mode  [|sokinetic Right Torque o
| E = 30l
‘ H e &, e 50 d/s Con snge o

Eatient est Brereeel Hepori Speed) Help 60 d/s Con Speed |77

Yerify Torque

¥ Face Dynamometer fonsard. Tilk should be 0 degrees.
Raise Dynamometer to & pedestal marking of 10,
Move ROM stops to the bottom of the ring.
Attach long input adapter. fold up limb stabilizer.
Move input adapter to vertical on dynamometer,

@
?

[ Insert calibration T-bar into long input adapter.
Set the effective am length to the T position.
Place 70 |bs of weight anto the T-Bar,

Cancel

Wait for the arm to reach the oo

[~ First point complete. Remove weight.
Move T-Bar back ta vertical position.

Change T-Bar length to &'
Place 5 Ibs on weight on T-Bar.

“wait for the arm to reach the floor.

‘ EFROM=v1.6, LocalD=403

5. Insert the calibration bar into the adapter at the A setting and place 5 pounds to the bar. When you
check this box, the HUMAC wiill set the CYBEX speed to 12 deg/sec and the weight will begin to fall.

# HUMAC for Windows [] _ O] x|
Eiles Hum Heport Batatase [iites Help
- “ T E m Made  [isokinetic Right Torque [0
= E ) Od/s Con éngle o
BatEnt Test Ererceel BHeport Speed Help Od/s Con Speed |TT

Verify Torque

¥ Face Dynamometer forvward, Tilt should be 0 degrees,
Raize Dynamometer to a pedestal marking of 10
Maove ROM stops ta the bottam of the ring.
Attach long input adapter, fold up limb stabilizer.
Mave input adapter ta vertical on dynamaometer.

9
5

[ Insert calibration T-bar inta long input adapter
Set the effective arm length ta the T pasition.
Place 70 |bs of weight onta the T-Bar

Cancel

[# ‘Wait for the am ko reach the floar. 179

[¥  First point complete. FRemove weight.
Mave T-Bar back to vertical position.

Change T-Bar length to A"
Place 5 Ibs on weight on T-Bar.

"/t for the arm o reach the: floor

‘ EPROM=v1.6, LocalD=409

6. The weight should be falling smoothly. After the weight reaches the floor and stops falling, check this
box. The HUMAC will set the speed back to 60 deg/sec. The number to the right of the screen shows
the peak torque. This should be 18 to 22 ft-Ibs.
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Click OK or hit spacebar.

You've completed the calibrations. These will automatically be recorded on the Calibration Log.
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Appendix 2 Johnson Anti-shear Accessory Set-up

JOHNSON ANTI-SHEAR ACCESSORY*

User's Guide

*Patent No. 4407496

Copyright 1991 CYBEX Division of LUMEX, Inc.
Renkonkoma, New York
All righis reserved

Disclaimer:

CYBEX makes no representations or warfanties regarding the contents ef this manual. We reserve the right to revise this document at any
time of te make changes to the product described within it without notice ot obligation to notify any person of such revisions or changes.

Printed in the United States of America
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INTRODUCTION TO THE

JOHNSON ANTI-SHEAR ACCESSORY

What is Shear?

During knee extcnsion/flexion, the quadriceps
tendon acts over the patella, which serves as a
fulcrum, and exerts tremendous forces on the tibia.
In addition to extending the lower leg, the pull of
the tendon attempts to move the tibia up and
forward of the tibiofemoral joint. This tibiofemoral
translocation sliding is called shear. The femur and
the tibia are sliding against one another. During this
process, the normally functioning anterior cruciate
ligament {ACL) restrains the tibia and limits its
forward travel. Similarly, the hamstrings cause
posterior shear during forceful knee flexion,

When is Shear a Problem?

Although shearing forces are normal during exercise
and activity, under certain conditions there is a
potential for damage from excessive tibial
translocation. For instance, if the ACL has recently
been damaged or repaired, it may not be capable of
performing properly. In these circumstances the
ACL may be injured further or a surgical repair
damaged. Also, the secondary restraints, such as the
collateral lipaments, may be placed under greater
stress 10 compensate for the insufficient or lacking
primary restraint. ‘These secondary restraints may
stretch beyond their normal limits over the course of
a rehabilitation and exercise program causing further
laxity and allowing the articular surfaces of the tibia
and the femur to come into abnormal contact. This
can result in unnecessary wear of the articular
surfaces, causing crepitus and pain during exercise
and normal daily activities.

Without proper precautions, exercising a knee that
does not have a fully functicnal ACL may result in

further damage to the ACL and place other joint
structures at risk. A repaired ACL may not be
capable of handling the anterior shearing forces
generated during uncontrolled exercise and
functional movements for many months following
surgery.

Shear can be Controlied While

Strengthening the Knee:

The Johnson Anti-Shear Accessory was first
described by Dave! Johnson in 1982, This device
makes it possible for patients and athletes with
diagnosed or suspected injuries to the ACL and
other ligaments of the knee 1o perform knee
extension/flexion just weeks after sustaining the
injury and without over stressing the ligaments. It
also allows earlier exercise rchabilitation afier
surgical repair or reconstruction. The dual-pad
accessory counteracts anterior shear, controls
subluxation of the tibia and allows the
compression-loaded articular surfaces to resume a
more normal roll-and-glide relationship during
terminal extension. It protects the knee while
permitiing full and efficient development of
strength, power and endurance.

The twin tibial contour pads and fulcrum can be
adjusted to provide an amount of shearing
counterforce appropriate to the individual case, from
virmally total control of tibial translocation to a
degree of control only slightly greater that provided
by the standard CYBEX shin pad, Shearing
counterforce can also be progressively decreased
during the advanced stages of longer term
rehabilitation so that the ACL and other joint
structures can gradually adapt to the stresses that
will be encountered during the return to full activity.
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The Johnson Anti-Shear Accessory
Can Help Solve Many Knee Problems

Acule injury to the Amterior Cruciate Ligament:

The accessory’s unique counterforce mechanism
prevents the tibia from being pulled forward by the
quadriceps. With limited stress on the ACL itself,
the healing ligament can remodel aleng the lines of
stress without elongating.

Repaired or Reconsiructed ACL:

Counterforce mechanism also allows earlier exercise
and rehabilitation after surgical repair or
reconstruction.

Injury to Postertor Cruciate Ligament:

By limiting posterior shear during flexion, the
accessory promotes healing of an injured posterior
cruciate ligament.

Chronic Laxity That Hasn't Been Repaired:

Individuals with chrenic laxity can strengthen
hamstrings and quadriceps to increase functional
vontrol with eliminating or reducing tibiofemoral
crepitus and pain that may have previously
accompanied knee extension.

Post Meniscectomy:

Because the meniscus acts as a secondary stabilizer
during knee extension, removal of meniscus,
especially a large portion, often results in increased
anterior laxity.

Any Significarit Knee ln[ury That Might Involve
or Compromise the ACL:

Because the ligaments, capsule and cartilage of the
knee have overlapping functions and multiple
movement, injuries are common. The accessory
should be used as a precautionary measure until
ACL involvement or compromise has been ruled
Qut,

Adjusts for Any Patient

As explained in the following operating instructions,
the shin pads of the anti—shear accessory can easily
be adjusted to accommodate varying leg lengths and
secured in place. The amount of counterforce to
anterior shear is selected by adjusting the fulerum
position. The molded polyurethane pads surround
the tibia, distributing force over a large area with
minimum pressure. This helps reassure clients and
makes leg extensions more comfortable, providing
further motivation. Extra—long Velcro® straps can
even fit around a knee orthodic.

Clinical Guidelines

Both testing and exercise of any knee with
significant joint laxity (particularly injured or
surgically repaired anterior cruciate ligaments) have
always been cause for concern. The Johnson
Anti-Shear Accessory is designed to help clinicians
deal with many of these probiems. One study by
Timm? has demonstrated its validity as a
shear-restricting tool.

The position of the fulcrum assembly determines the
amount of counterforce to shearing forces. Moving
the fulcrum assembly distally (away from the knee)
decreases the force applied to counteract tibial
translocation. Moving the fulerum assembly
proximally (toward the knee) increases the force
applied to counteract tibial translocation. Malone2
recommends that the pivot position be initially set
midway , and then adjusted proximally if more
counterforce is required. Once properly set for the
client, the distance between the two pads generally
does not have to be changed. However, in the final
stages of rehabilitation, it may be desirable to
progressively increase shearing stresses on joint
structures. In this case, the fulcrum may be
progressively moved distally.
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Certain surgical procedures (particularly, most
intra—articular ACL repairs) warrant exiremely
conservative treatment with long term use of the
Anti-Shear Accessory and appropriate limitation of
range of motion. Malone? also recommends using
the Anti-Shear Accessory only for
extension(quadriceps) exercise for clients with a
large amount of instability and/or secondary
capsular involvement. During hamstring exercise
(flexion), an anterior shifting force is placed on the
proximal pad. For extremely lax clients, it may
therefore be desirable to use the standard single
tibial contour pad for flexion exercise.

fe Exerci nd Testing Is th jpician’
Responsibili

The Johnson Anti-Shear Accessory is an extremely
useful tool for earlier rehabilative exercise of
diagnosed ACL injuries, surgical repairs and
reconstructions, chronic anterior laxity and a number
of injuries to other joint structures that can cause

increased stresses on the ACL. However, it is the
clinician’s responsibility to ascertain when a
patient is ready for resistive exercise. Experienced
users recommend careful evaluation of the patient’s
statys before prescribing exercise, submaximal
exercise programs with controlled progression
towards maximal exercise, range limiting depending
on injury or surgical procedure, and use of the
Johnson Anti-Shear Accessory on all as-risk
patients.

Testing with the
hngon Anti-Shear Accessor

The use of this accessory for testing has been
documented in only one study3, in which no
significant difference was found in toxjue curves
whether testing was performed with the Accessory
or the tibial contour pad. Further research on normal
knee quantifying differences in torque
measurements and torque curve shapes is necessary
and would be welcomed.
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PART DESCRIPTION PART NUMBER
A Locking Knob (aluminum) ................... ... ....... 260AK039
B. Insidetube assembly ......... ... .. ... . ... L 26008030
C.  Locking knob, 3/s-24x3u ... .. ... PP460011
D. Fulcrum assembly .......... . ... . 26005004
E.  Upperand lowermoldedpad ............................. PRO10002
FoooOutsidetube .. .oo oo o 2600P020
G.  Padded Velero strap forupperpad ........... .. ... ... 26005047
H.  Padded Velcro strap forlowerpad .......... . ...l 26005046
I. Pivottubcassembly .. ... ... ... . ... 26008010
J. Orthotron II Anti—Shecar Accessory input adapter ............. 2610P001*
K.  Straight input adaptcr (CYBEX 300 Scrics

and Orthotron KTS) .. ... .. . . i, 2600P0O01

* The Johnson Anti Shear Accessory does not require and additional input adapter when used with the old style

Orthotron. The accessory attaches directly to cither of the actuator arms on the Orthotron.
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Operating Instructions

s

Measure the distance in centimeters (one inch =
2.54 centimeters) from the inferior border of the
tibia tubercle to the superior border of the
medial malleolus. See Fig. 13.

Figure 13

The distance from the top edge of the upper pad
to the bottom edge of the lower pad must be set
to match this measurement. The white numbers
on the black inside tube assembly (B) are used
to set this distance.

To set this overall pad—to—pad distance, loosen
the knurled aluminum locking knob (A) on the
top of the black inside tube assembly (B) by
turning the knob counterclockwise (CCW). Slide
the tube assembly up or down as necessary, until
the correct distance marking appears at the top
edge of the chrome outside tube (F). See Fig. 14.

Figure 14

3. Tighten the knurled aluminum locking(A) by
turning it clockwise(CW).

The distance from the top edge of the upper pad

to the bottom edge of the lower pad now

matches the distance from the tibial tubercle to

the medial malleolus measured in step 1. See

Fig. 15. M

Figure 15

4. Attach the appropriate input adapter (determined

by the CYBEX equipment being used) to the
input shaft of the dynamometer of actuator being
used. See Figs. 16A and 16B. -~
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Figure 16A - Orthotron Il Figure 16B - Straight input

Anti-Shear Accessory input adapter for CYBEX Il/l+,

adapter CYBEX 300 Series and Or- Figure 17
thotron KTs

Note: When using the Johnson Anti-Shear Accessory - Fi8. 18 shows the accessory and pivot tube

on the Orthotron Il or the Orthotron KTs, be assembly ready for use on a right knee.
sure to attach the input adapter to the actuator
according to the instructions in their
respective User’s Guides making certain to
align the engraved dot on the input shaft with
the correct marking on the input adapter.

~5. Position and stabilize the client for knee
extension/flexion according to the guidelines in
appropriate User’s Guide.

Careful alignment of the knee’s axis of rotation
is essential when using the Johnson Anti-Shear
Accessory.

6. The removable pivot tube assembly (I) allows Figure 18
the anti—shear accessory to be in an upright
position (knurled aluminum knob on top) when
exercising the left or the right knee.

Fig. 19 shows the accessory and pivot tube
assembly ready for use on a left knee. Note that
locking knob Ci on the pivot tube assembly (I)
To remove the pivot tube assembly (I), press in always the front of the accessory.

the push button (J) on the end of the tube. Slide

the tube out of the fulcrum assembly (D). See Assemble the anti—shear accessory and pivot
Fig. 17 tube assembly for the leg to be tested by

pressing in the push button (J) and slipping the
fulcrum assembly over the tube.
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Figure 19

8. Loosen the large black locking knob (C) on the
fulcrum assembly (D) by turning the knob CCW.
Pull open both Velcro straps. Loosen the large

black locking knob (C1) on the pivot tube
assembly (I) by turning the knob CCW.

9. Holding the accessory upright, slip the pivot

shaft assembly (I) onto the input adapter of the
dynamometer or actuator. See Fig. 20. Do not

tighten the two black locking knobs.

Figure 20

10. Hold the accessory on the adapter and position

11.

12.

the accessory so the top edge of the upper
molded pad (E) rests at the inferior border of the
tibial tubercle. Tighten both black locking knobs™
enough to hold the accessory in place. Secure
both Velcro straps around the leg as tight as
client comfort permits. Loosen the locking knobs
completely.

Have the client extend the leg. Lock the limb in
place by setting the unit speed to 0. See Fig. 21.

Figure 21

Tightening the locking knobs with the leg
extended helps prevent the the clients tendency
to slide forward on the table when exercising.

Position the fulcrum assembly (D) just above the
mid—point between the two pads. This places
slightly more force on the upper pad (E).

Clinical evaluation indicates that splitting
contact force 60% upper pad/40% lower pad
neutralizes tibial translocation forces during
forceful extension. Most clients with significant
joint laxity will find this more comfortable. See
Fig. 22.
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13. When the fulcrum assembly is properly
positioned, securely tighten both locking knobs.

14. The engraved numbers on the accessory and
chrome input adapters should be noted on the
client’s record to allow quick and accurate
positioning of the anti—shear accessory in future
exercise or testing sessions.

When used on the old style Orthotron, the
anti-shear accessory attaches directly to either
input arm of the actuator; an extra adapter is not
necessary. In this case, count the number of
holes exposed on the input arm to record the

Figure 22 location of the accessory.

The fulcrum position may be adjusted for the 15. The client is now ready to begin. Perform the
greatest patient comfort during exercise and for test or exercise in the normal fashion for the
the degree of shearing counterforce desired. system used. Refer to the appropriate User’s

Guide for complete details.
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Appendix 3 MOST Report

Use File, Praferences command to set report heading
MOST Knee Extension/Flexion Protocol (Page 1 of 2)

MOST ID: MB000O1 ACROSTIC: GWAS Date: 1/7/03
Birth date: 1/1/50 Welght: 81 Kilograms Sex: True
Pref Side: Right Tester: BOS :
Protocol: 1 Speed Protocol (60/60)
Isokinetic Con/Con
Speed 60/60 Repetitions 4
Manual Position Setting
Chair Back Angle: 85
Chair Back Translalion: M
IChair Seat Fore/Aft Position: 6
Dynamometer Tilt: 0
Dynamometer Height: 3
CW ROM Stop: -
ICCW ROM Stop: -
traight Input Adapter: 22
Upper Tube: 31
Lower Tube: J
B.IGHI_SJD_E
Extensors Flexors
Repetion Peak Torque Angle at Peak Peak Torque Angle at Peak
0 360.15 459 35.12 69.3
1 355.14 384 33.22 69.3
2 350.39 38.4 31.32 69.3
3 34564 38.4 29.56 69.3
Coell Var 0.02 0.09 0.1 0.
LEFT SIDE
Extensors Flexors
Repetion Peak Torque Angle at Peak Peak Torque Angle at Peak
0 331.14 38.4 24.27 §
1 327.07 38.4 22.51 69.3
2 323, 38.4 20.88 69.3
3 318,93 38.4 19.39 69.3
Coeff Var 0.02 0. 0.13 0.
HUMAC for Windows Vession: 4.2.4 Copyright Computer Sports Medicine, Inc., 1982-2002.
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Use File, Preferences command to set report heading
MOST Knee Extension/Flexion Protocol (Page 2 of 2)

MOST ID: MBOD001 ACROSTIC: GWAS Date: 1/7/03
Birth date: 1/1/50 Weight: 81 Kilograms Sex: True
Pref Side: Right Tester: BO5 .
Rige - Extavars Fight - Flaxors
o |

]
b
4

i N1 T
= \ ’ ~ i
2o A : ~

>
]
S~

FEETS IR ITRTe PTes I ITHERTTE SURT] NS RUPRE NETRY BTTT

40 0 &0 7o @ @« w 2 e & =
Angle (Degrees) . Argie (Bepees)
Laft - Bctenson: i Left - Flincors

»0 | | 0

200

> 0

g \ -
/ \ ;
$xo .l Vi g

s : / ‘ e
51 A H

¥ \ g a0

Em 2

3
3

2
"~

3
[~

ITLENTTE FTTWE IR TL FETTE FETwY Freed Feees revet TR FERTE FEETE FTre

o 0 bl © 0 0w @ c 6 »n

g
E

i
9 L] 0

© o w 4O = -
Argie (Begreesy Anale (Deareesh

HUMAC for Windows Version: 4.2.4 Copyright Computer Sports Medicine, Inc., 1882-2002,

Isokinetic Strength (Cybex) & SEM G Version 1.0p
Sept 2021



Isokinetic Strength and Muscle Activation (SEMG)
MOST Operations Manual Chapter 3G, page 67

Appendix 4 Setting the Computer for the MOST Report

s

We're Your Solution.
Y ——

Setting the Computer for the MOST Report

The MOST report 1s enabled by setting a registry key on the computer. This prevents the report
from appearing for standard HUMAC users.

Select Start, Run.

Enter REGEDIT in the Open box and click OK.

From the registry editor, open the HKEY_CURRENT_USER folder.
Open the SOFTWARE folder.

Open the VB and VBA Program Settings folder.

Open the HUMAC folder.

Click on the Options folder.

From the menu, select Edit, New, String Value.

Enter MOST as the New Value #1.

10. Double click the MOST name and enter True as the Value data.

X NN RWN 2

11. Click OK to save the value.
12. Select Registry, Exit to save your changes.

Registry Editor =10 x|
Reqistry Edit  Yiew Faworites Help
1w SiverLake :_j | Mame |_T pe | Data *l
grrantae [=B]1Emargin_right REG 57 0.50000
e 2] tEmargin_top REG_SZ 0.25000
Leghi’“:;ht_ [ab]importsource REG_57 CUHUMAS
=3 \-'é .;ndDVBD.ﬂ:E:rn ram S5 E}j[nterface REG 9
Er e dg [ab]Machine REG_57 CVEEX 3010
q
L {0 HUMAC ‘_@MaxTquep REG_SZ True
s > [ab] REG_5Z Trus
i Options = . =
(3 Infragistics [@aB]prowiderID REG_SZ 00-0000
{1 INRTEK | @ReportPeak REG_SZ False
Microsoft Wisual B= ?h ROMMIN REG_3£ 50
o (3 Physiovideo [ab]RptHeader REG_5Z Use File, F
¢ @0 popupldier (8] ShowstringID REG_SZ False
P pTA PowprTop GetSitred | [aBl TestRars RFG 57 ] bt
KX 4r 4 1] | >
My ComputeriHKEY _CLIRRENT _LISER}SaftwareiE and ¥E4 Program SettingstHLMAC Dptions Z

Figure 1 - Registry with MOST Key

File: |'\Humac\WindowsiSetting the Computer for a MOST Report.doc
CSMI » 57 Providence Hwy -#5 ¢ Norwood, MA 02062 « 781-255-1292 « 781-255-1293-Fax

Home Page: www.csmisolutions_com « e-mail: info@csmisolutions
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Appendix 5 Error Year Changes to 2000 When Entering Data

csmi

We're Your Solution.
——

Error Year Changes to 2000 When Entering Dates

PREB: You enter a date and the year changes to 2000 when you leave the field

SYMPTOMS
You enter a date, e.g. 10/16/2002 and leave the date field. The year then changes to 2000.

CAUSE
This is caused by a problem in the Date control.

RESOLUTION

. Select Start, Search.

Seledt the All Files and Folders.

Enter PVDATEEDIT.OCX as the file to search for.

Start the search. It should find the file iIn C:\Windows\System32.

Delete the PVDATEEDIT.OCX file.

Place the HUMAC CD in the computer. When the setup program starts, select the Repair
option.

@Ok wWwh =2

STATUS
This corrects the problem.

File: I'Humac\Windows\Errars\Errar Year Changes to 2000 Yhen Entering Dates doc
CSMI « 57 Providence Hwy ¢ Norwood, MA 02062 « 781-255-1292 « 781-255-1293Fax

Home Page: www csmisolutions.com ¢ e-mail: info@csmisolutions.com
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Appendix 6 Cybex and SEMG Back-up Procedures

HUMAC (Cybex) Data Backup

A backup of the HUMAC data needs to be created weekly and uploaded to the Coordinating Center.
Check to ensure that the C:\HUMACBackup folder exists on the computer. If not, then create it before
you run the HUMAC program. Run the HUMAC program, and using the menu bar at the top of the
screen, chose File->Database->Backup to get this screen:

Destination Files to Backup
D@ M HUMAC Database 8

Start
Browse W Calibration Data
AHUMAC Backup ZIP
W ErrarLog
W RealTime Data Files

0%

Ok, ‘ Help ‘

Click “Browse” and set the destination folder to be C:A\HUMACBackup and the filename for the
backup should be named either:

MB_Cyyyymmdd.ZIP (at Alabama)

MI_Cyyyymmdd.ZIP (at lowa)
where yyyymmdd represents today’s date (e.g., 3 April 2009 would be entered as 20090403).

If you cannot name the file using the above convention at this point, let the HUMAC software name the
file as “HUMAC Backup.ZIP”

Ensure that all 4 types of files listed under “Files to Backup” have checks in the boxes (as shown
above). Start the backup by clicking the “Start” button. The progress meter will move from 0% to
100%. Once the backup is 100% complete, click “OK” and exit the HUMAC software.

Check the CAHUMACBackup folder (using “My Computer” in Windows XP, or “Computer” in Vista)
and if the backup file created has the name “HUMAC Backup.ZIP” then rename it to the correct name
using the MB_Cyyyymmdd.ZIP or MI_Cyyyymmdd.zip format described above.

Transferring Data to the SF Coordinating Center
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Follow instructions in Secure Data Gateway operations manual.
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Surface EMG (sEMG) Data Backup

The sSEMG data will also be uploaded once per week to the Coordinating Center using the Secure Data
Gateway.

Labview data files (.lvm) are stored in the C:\EMGdata folder. Open that folder:
in Windows XP: use “My Computer” and click on the C: drive and then the EMGdata
n Vista: use “Start”, then “Computer” and click on the C: drive and then the EMGdata

Then in the C:\EMGdata folder, create a new folder named:
MB_Eyyyymmdd (at Alabama)
MI_Eyyyymmdd (at lowa)
where yyyymmdd represents today’s date (e.g., 3 April 2009 would be entered as 20090403).

Move any Labview (.lvm) files created in the week since the last backup into the newly created folder.
Then “right-click” the mouse button on the folder name and select “Send to-> Compressed (zipped)
folder”. This will create a zip file which then needs to be uploaded to the Coordinating Center. Do not
delete any of these zip files from your computer until you get confirmation from the Coordinating Center

Transferring Data to the SF Coordinating Center

Follow instructions in Secure Data Gateway operations manual.
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