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General Information 
 
This manual was written to describe the operations of the therapy unit, CPM (Continuous 
Passive Motion), CPM 8000 model. It has general instructions for the operation, precaution 
instructions and maintenance recommendations. 
 
For maximum life and efficiency of the CPM 8000, we recommend that you read and 
understand the whole manual for the due precautions. 
 
Before applying any treatment on a patient, the user must know the operating procedures, 
indications, contraindications, hazards and precautions. 
 
CPM 
 
CPM or Continuous Passive Motion is a postsurgical procedure developed to help in the 
patient’s recovery after a joint surgery. 
 
The CPM 8000 Knee CPM Unit is normally used in the postsurgical period for total 
recovery of the knee and of the Anterior Cross Ligament (ACL). After a joint surgery, 
when a patient cannot move it, the tissue near the joint becomes hard and the tissue has 
scars, resulting in a joint with limited movements. On flexing and stretching the joint with 
controlled and repeated speed, through an arc of motions indicated during a long period of 
time, the CPM 8000 Knee CPM Unit reduces the contrary effects of immobilization and of 
the trauma in the knee joint. 
 
The equipment allows, for example, stimulation of the quadriceps, movement of the foot 
dorsiflexion, monitoring of the speed, among other facilities. 
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Accessories that come with the device 
 

 Power cable. 
 Cable to connect the CPM Unit to CPM 8000. 
 UNIT CONTROL ( CPM Unit 4060 ) 
 Thigh and Leg Support. 
 Foot Support 
 Band to fasten the feet. 
 CPM 8000 User Manual. 
 Program Maker Software User Manual. 
 USB Cable 
 CD with the Program Maker software 

 

    WARNINGS 
 
 Read, understand and practice the precaution and operation instructions of this manual 

before operating or using the unit. 
 Extreme caution when using on or near children. 
 Only use CPM 8000 for the purposes determined, as described in this manual. 
 Shut off the switch before disconnecting the unit from the power source. 
 Do not use the chord to disconnect the unit. Hold the power chord from the base. 
 Take care when carrying, transporting or storing the CPM 8000 unit to prevent damages 

to the unit due to falls, improper transport or storage methods. 
 The sale of this device in Brazil is restricted to doctors or specialized professionals. 
 Ensure that the unit is connected to a suitable power network, according to the national 

and local power standards. 
 Keep the hair, loose clothes, bed linen, fingers and toes away from the unit’s hinged 

components. 
 Always turn off and remove the unit from the socket before performing services or 

cleaning. 
 Take care when using accessories or auxiliary devices like: muscular stimulators, cold 

packs and other modalities. 
 Direct the control wire outside the reach of the CPM 8000 moving mechanism to help 

prevent damages. 
 Inconsistent patients or patients under strong influence of a drug must be constantly 

followed up or monitored when using CPM 8000. 
 The CPM 8000 unit must be fully visible throughout the time of use. Never cover the 

unit with bed linen or any other material that can hide it during the operation. 
 The equipment should not be operated outside the temperature range specified in the 

technical features since there may be overheating and safety hazard. 
 The CPM 8000 must not be operated near (< 5 meters ) any shortwave diathermy 

equipment. 
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       Installing / Connecting to the power network 
 
For perfect operation of your equipment, we suggest that the electrical installations comply 
with the following standards: 
 

  Brazil: 
 NBR 5410/1990 – Low-voltage electrical installations; 
 NBR13534/1995 – Electrical installations in health establishments – Safety 

requirements. 
  Other Countries: 
 IEC 60364-7-7 (10/2002) – Electrical Installations – medical locations; 

 
 Or another listed standard applied in the country of use. 
 Place the CPM 8000 on a firm, smooth and stable surface to assure stability of the unit 

during operation; 
 Connect the power cable to the tripolar connector located in the back panel and connect 

it to the electric power socket; 
 The CPM 8000 uses automatic power source and operates in any supply voltage 

between 100V~ and 230V~ and frequency of 50 or 60 Hz. 
 The power supply voltage must be within the range specified (± 10%),  otherwise, 

there can be equipment breakdown and safety hazard. 
 
 

Changing Fuses 
 
 To change the fuses, turn off the device through the ON/OFF switch and disconnect the 

power cable from the power network. 
 Disconnect power cable from the CPM 8000. 
 Using a screwdriver, place it in the slot of the fuse holder and turn it counterclockwise. 

Remove the protective box of the fuse. 
 Check the burned fuse and change it for one of the same value ( 2 A - 250 V~ ). 
 Replace the fuse box in the CPM 8000. 
 Connect the power cable to the CPM 8000. 
 Connect the power cable to the power network. 
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Display language 
 
The CPM 8000 allows accessing three display languages: 

 Portuguese 
 English 
 Spanish 

 
If you wish to change the current language, follow the steps below: 
 

1. Connect the CPM Unit to the CPM 8000 
2. Connect the tripolar power cable to the power and to the CPM 8000. 
3. Connect the CPM 8000 through the ON/OFF switch. 

4. Press and keep the key pressed  
5. Turn on the device – the equipment will emit a continuous beep, displaying the 

screen: 
 

 
 

6. Followed by the screen 
 

 
 

7. Release the key  

8. Select the language desired through the keys  
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9. Press the key  
10. The equipment will exit the language selection mode, displaying the screen: 

 

 
 

11. Select the desired H, and proceed according to the instructions of the item 
BOOTING, page 14. 

 
12. Or turn off the CPM 8000 

 
 

CPM 8000: 
 

 
Characteristics: 
 
Extension:   - 10º to 120º ( steps of 5º ) 
Flexion:   0º to 120º ( steps of 5º ) 
Extension Delay:  time of rest for extension - 0 to 15 s 
Flexion Delay:  time of rest for flexion - 0 to 15 s 
Speed:   30 % a 100 %. 
Mean time of a complete flexion/extension is 140 seconds ( ± 5% ), at speed of 100%; and 
480 seconds ( ± 5% ) at speed of 30%; 

Select 
 
Remove Patient 
Press SET 



   CPM 8000—Knee CPM Unit 
 

IR9-74    Rev.A_12/11/12                    7 

 

Control Panel: 
 

1. Booting screen: 
 

 
 

2. Main Menu 
 

 
 
3. Programs 
 

  
 
 

Select 
 
 
Remove Patient 
Press SET 

Extension             
Flexion                    
Ext Delay  
Fl Delay 
Speed 

PROGRAMS 
 
 
 
OSCILLATION 
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Display Information: 
 
 

 
 

CHK.: XXXX – Software Registration 
NSB.:: AAAAA – Serial number of the PCB of the CPM Unit Control. 
NS .: BBBBB – Serial number of the CPM 8000 
Rev.: Y.X – version of the CPM Unit Control  Software 
 
 

 

 
 
D – SN.: BBBBB – Serial number of the CPM 8000 PCB 
Rev.: Y.X – Version of the CPM 8000 software 
H = 0 – Thigh height adjustment position. 
OFF 0000 – Indicates communication between the Unit Control and CPM 8000 . 

 

Select 
 
 
Remove Patient 
Press SET 
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Description: 

  
Displays the ROM (Range Of Motion) selected for the cursor. 

 
Extension                           
Flexion                                

30º 
90º 

 

Displays the values selected for Extension and Flexion. 
 
Ext Delay  
Fl Delay     

5 s 
5 s 

 

Displays the times (seconds) selected for rest (Delay) selected for Extension and 
Flexion. 
 
Speed   50%  
Displays the speed selected (in %). 
 
                         ON              0 
Informs that the support is in motion. 
 
                         OFF              0 
Informs that the support is stationary. 
 
                         INI                  0 
Informs that the cursor is in calibration phase 
 
                         WAIT              0 
Informs that the cursor is in direction of Extension = 0º 
 
                         ERROR         0010 
Informs the error code. 
 
 PROG 0                  OFF              0 
Informs that there is selected program. 

Extension             
Flexion     
                

Ext Delay  
Fl Delay 
 

Speed 
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CPM 8000  operation: 
 
Measure the patient 
Measure the patient from the hip joint (greater trochanter) up to the knee in centimeters. 
 

 
This measurement is called Height H. 
 
Adjust the height H according to the scale in the CPM 8000 and table 
 

Height H 
cm

Number 

37 0 
38 1 
39 2 
40 3 
41 4 
42 5 
43 6 
44 7 
45 8 

 

 
Through the handle, fix the adjustment of the height H selected. 
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Position the patient according to the figure. The knee's axis of rotation should coincide with 
the CPM 8000 axis of rotation. As shown below. 
 

 
 

Adjust the support of the Foot and Ankle through the handles, as shown in the 
figure below. 
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The patient must be in a comfortable position for the CPM 8000 to perform the 
movements with the knee, as shown in the sequence below: 
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Booting: 
 

1. Connect the tripolar power cable to the power and to the CPM 8000. 
2. Connect the CPM 8000 through the ON/OFF switch. 
3. The display will show the Start screen: 

 
 

4. Changing to the screen: 

 
 

5. Use the keys  to select the value of H according to the parameters of 
table H (page 11). 
 

6. Press the key to start the calibration. 
 
7. The display will show the following screen when in boot mode: 

 

Select 
 
 
Remove Patient 
Press SET 
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The CPM 8000 moves the support in the direction of maximum flexion up to the 
end of the course. Displaying the screen: 
 

 
 
The CPM 8000 moves the support in the direction of extension. When the angle of 
extension reaches zero degree (0º), the support stops, and the display shows the 
screen: 

 
 

The CPM 8000 is ready for: 
A. Use in Manual Mode 
B. Use in Continuous Mode 
C. Use in Program Mode 

 
 
 

Extension             
Flexion     
Ext Delay  
Fl Delay 
Speed 
 

Select 
 
 
Remove Patient 
Press SET 

Extension             
Flexion     
Ext Delay  
Fl Delay 
Speed 
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8. Use in Manual Mode: 
The manual mode allows selecting the direction (extension or flexion) That is: 

Select the speed, direction and angle and press the key. 
 
Procedure for manual use: 
8.1.  After booting, the display will show the screen: 

  
 

8.2.  Through the  and  keys, select the values of Extension, 
Flexion and Speed desired. 
Example: 
Extension = 30º, Flexion = 90º and Speed = 50% 

 

 

8.3.  Position the cursor in Extension = 30º and press the  key. The support 
will move up to the initial angle selected. The ROM (Range of Motion) 
selected from 30º to 90º and the speed of 50%  in manual mode is ready. 

 

Extension             
Flexion     
                

Ext Delay  
Fl Delay 
 

Speed 
 

Extension             
Flexion      
Ext Delay  
Fl Delay 
Speed 
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8.4.  To move the support up to Flexion = 90º, position the cursor in Flexion = 

90º and press the  key. 
 

  
The support will move up to Flexion angle = 90º 
 
8.5.  In case there is need to increase or reduce the angles of Flexion, Extension 

and speed, position the cursor in Flexion, Extension or speed, select the new 

parameter, position the cursor in the desired direction, press the  key. 
 
9. Use in Continuous Mode 

 
The Continuous mode allows selecting the speed and Extension and Flexion angles; 
and starting the support movement continuously in the direction Extension  
Flexion  Extension. 
That is: 

 
Procedure for continuous use: 
9.1. After booting, the display  will show the screen: 
 

Extension            
Flexion     
                

Ext Delay  
Fl Delay 
 

Speed 
 

Extension             
Flexion     
                

Ext Delay  
Fl Delay 
 

Speed 
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9.2.  Through the   and   keys, select the values of 
Extension, Flexion and Delay (Extension and Flexion) and Speed desired. 
Example: 
Extension = 10º, Flexion = 100º , Extension Delay = 5 s, Flexion Delay = 10 
s, and Speed = 60% 

 

 
 

9.3.  Press the key. The support will go up to the Flexion position = 10º 
selected. 

 
 

Extension             
Flexion     
                

Ext Delay  
Fl Delay 
 

Speed 

Extension             
Flexion     
                

Ext Delay  
Fl Delay 
 

Speed 

Extension             
Flexion     
                

Ext Delay  
Fl Delay 
 

Speed 
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9.4. After the support is positioned in the Flexion position = 10º, press the  
key again. The support will move continuously according to the parameters selected. 
 

 
 

9.5.  There being the need to stop movement, press the  key. 
 

9.6.  To restart movement, press the   key. The support will move up to 
the Extension selected. 

 

 
 

9.7.  Press the  key again. The support will restart the movement. 
 

10. Use in Program Mode 
 

The Program mode allows selecting through the  key the programs 
recorded  in the memory of the CPM Unit, through the Program Maker software. 
 
Procedure for use of the Programs: 

Extension             
Flexion     
                

Ext Delay  
Fl Delay 
 

Speed 

Extension             
Flexion     
                

Ext Delay  
Fl Delay 
 

Speed 
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10.1. To select the desired program, press the  key. The display will show 
the screen: 
 

 

10.2. Through the  keys, select the program desired. 
 

10.3. Press the key. 
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10.4. To start movement, press the  key. 
10.5. The support will start the program’s movement. 
 

 
 
The display informs that the CPM Unit has selected program: 
 
PROG 0                OFF          0      
 

10.6. To disable the selected program, press the  key, and the key 
twice. 
 
10.7. The display will show the screen: 
 

Extension             
Flexion     
                

Ext Delay  
Fl Delay 
 

Speed 

Extension             
Flexion     
                

Ext Delay  
Fl Delay 
 

Speed 
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10.8.  After exiting the selected program, the CPM 8000 can be used in the Manual 

or Continuous modes. 

NOTE: In case of discomfort to the patient, press the  key and remove the 
patient from the CPM 8000. 

 

 Programs 
 
Through the CPM 8000 PROGRAM MAKER software, the user can record and delete 
specific Protocols. 
 
Consult the CPM 8000 PROGRAM MAKER SOFTWARE user manual 
 
The Program Maker software has 5 specific programs that can have the parameters changed 
through the software, and the FREE program, which allows ample programming of the 
parameters desired: 

 
Program 1: LCA 
Description:  Evolves from 5º to 5º, with the programmed pauses 

 Extension = - 5 º 
 Flexion = 100 º 
 Extension Delay = 20 seconds 
 Flexion Delay = 10 seconds 
 Speed = 30% 
 Step = 5 º 

 
Program 2: Total Arthroplasty 
Description:  Evolves from 5º to 5º, with the programmed pauses 
  Extension = - 5 º 
  Flexion = 90 º 
  Extension Delay = 20 seconds 
  Flexion Delay = 20 seconds 
  Speed = 30% 
  Step = 5 º 
Program 3: LCP 

Extension             
Flexion     
                

Ext Delay  
Fl Delay 
 

Speed 
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Description:  Evolves from 5º to 5º, with the programmed pauses 
  Extension = 0 º 
  Flexion = 60 º 
  Extension Delay = 10 seconds 
  Flexion Delay = 10 seconds 
  Speed = 30% 
  Step = 5 º 
 
Program 4: ROM 
Description:  Evolves from 5º to 5º, with the programmed pauses 
  Extension = 0 º 
  Flexion = 90 º 
  Extension Delay = 5 seconds 
  Flexion Delay = 5 seconds 
  Speed = 30% 
  Step = 5 º 
 
Program 5: Oscillation 
Description:  There will be three oscillations in the last 5º to reach the Flexion and 
Extension selected. That is: 
  0º -> 5º -> 0º -> 5º -> 80º -> 85º -> 80º -> 90º 
  Extension = 0 º 
  Flexion = 90 º 
  Extension Delay = 0 seconds 
  Flexion Delay = 0 seconds 
  Speed = 40 % 
  Step = 5 º 
 
Specific programs can be recorded using the Program Maker software. 
 
IMPORTANT: CPM 8000 does not allow functioning of the CPM 8000 Program Maker 
with the CPM Unit connected to the CPM 8000 
 
If the user connects the CPM Unit to the CPM 8000 and also to the CPM 8000 Program 
Maker software, the display will display the message: 

 
 

Application Not  
Allowed  
To Program  
Disconnect CPM 8000  
Consult Manual 
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To use the CPM 8000, disconnect the USB cable from the CPM Unit and press the  
key 
 
The CPM 8000 will enter the boot screen. 
 

Adjusting a New Parameter H : 
 
The CPM 8000 allows selecting a new parameter H without the need to reboot. 
 
Changing parameter H: 
1. To change parameter H, position the cursor in Flexion with angle equal to 45º. 
 

2. Press the  keys at the same time, the parameter H will be enabled to be 
changed. 

 
3. Use the keys to select the new parameter H. 
 

4. Press the  keys at the same time to return to the main menu. 
 

On pressing the  keys and the parameter H is not enabled, the display 
will show the ERROR 0040 message. 

 

On pressing the  keys and the parameter H is not enabled, check if the Flexion 
angle is less than 45º. Proceed according to item 1 
 

            Emergency Stop:  
 
1. In case there is need to stop the therapy, the patient will stop the CPM 8000 immediately 
by pressing one of the switches, as shown in figure A. 
The Unit Control will emit two Beeps, and display the ERROR 020 message. 
 

To restart movement, press the key, and the  key for the support to the 
return to the selected position of the Extension. 



   CPM 8000—Knee CPM Unit 
 

IR9-74    Rev.A_12/11/12                    24 

 

Press the  key again to start the movement again. 
 
2 . If the value of H selected in the UNIT CONTROL is greater than that set in the CPM 
8000 (figure C), the support rod when in Extension direction can activate the emergency 
stop (figure B), stopping the movement. 
 
The UNIT CONTROL will emit two Beeps, and display the ERROR 020 message. Turn 
off the CPM 8000, position H in the value desired, turn on the CPM 8000 and select the 
same value of H in the UNIT CONTROL. 
 
Figures: 
 

 
Figure A    Figure B    Figure C 

 

Indications 
 
The use of CPM 8000 is indicated for rehabilitation of the knee and hip in: 

● Postsurgical recovery from surgeries via laparoscopy 
● Reconstruction of the knee (ligaments and meniscus) 
● Fractures (patellar, femoral, tibial plateau ) 
● Surgeries of the hip 
● Burns 
● Joint mobilization 

 

Contraindications 
 
The use of CPM 8000 must be avoided or suspended definitively or temporarily in 
cases of: 
Relative contraindications: 
 

● Deep venous thrombosis (prevention) 
● Arthritis and arthrosis 
● Lesions of the meniscus, with presence of free intra-articular bodies 
● Degenerative bone diseases 
● Vascular lesions 
● Acute edemas 
● Lesions in conjunctive tissue 
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● People with difficulties to understand should only use the device under 
supervision 

 
Absolute contraindications: 
 

● Lesions with total and/or partial loss of sensitivity 
● Flaccid, spastic phase neurological lesions 
● Lesions in acute phase of evolution 
● Non-consolidated fractures 

 
Preventive maintenance. 
 

● We recommend that the CPM 8000 be inspected and calibrated once a year by the 
factory or authorized technical service. 
● Always check, before use, if there are no damages in the manual control cable and 
in the power cable. 
● This equipment has an estimated service life of 5 years. After this period, we 
recommend subjecting the equipment to a full inspection by METTLER 
ELECTRONICS CORP. in order to continue using it safety and efficiently. 

 
Cleaning. 

● Whenever required, clean the equipment using a cloth wet with water and soap. 
Always ensure that the device is disconnected from the power supply before 
cleaning and avoid wetting the electrical contacts of the wires and connectors. 

 
Important observations: 

● Corrective maintenance of this equipment, in addition to those prescribed above, 
must be conducted by authorized technical assistance from METTLER 
ELECTRONICS CORP. only. 
● Electrical diagrams, circuits and parts lists are not supplied to the end consumers. 
If necessary, contact the Mettler Electronics Corp. Authorized Technical Assistance. 
● Use of parts and accessories not specified by METTLER ELECTRONICS CORP. 
can compromise equipment safety. METTLER ELECTRONICS CORP. will not be 
held liable for such procedure. 
 
 

Corrective maintenance 
 
 

Problem Solutions 
 

The CPM 8000 cannot be turned on 

 Check if the power cable is connected 
to the power network; 

 Check if the ON/OFF switch is in the 
correct position; 

 Check if the protective fuses are not 
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open; 
 Check the integrity of the power cable.

The CPM 8000 displays the main screen, 
the boot set screen, but does not 
boot. 

 Check if the display shows one of the 
ERRORS: 8 or 10. 

 If yes, turn the ON/OFF switch on and 
off and restart the process. 

 If the problem persists, contact the 
technical assistance.

The CPM 8000 displays ERROR 01 or 02 
 Turn the ON/OFF switch off and on and 

restart the process. 
 Contact the technical assistance. 

The CPM 8000 displays ERROR 03  Contact the technical assistance. 

The CPM 8000 displays ERROR 04 

 Press the STOP key of the Unit 
Control, then press the START key 
twice to restart the movement. 

 If the ERROR persists, contact the 
technical assistance.

The CPM 8000 displays ERROR 08 

 Turn the ON/OFF switch off and on and 
restart the process. 

 If the ERROR persists, contact the 
technical assistance. 

The CPM 8000 displays ERROR 10 

 Check the integrity of the UNIT 
CONTROL connection cable. 

 Check connection of the Unit 
Control with the CPM 8000. 

 Turn the ON/OFF switch off and 
on and restart the process. 

 If the ERROR persists, contact 
the technical assistance. 

The CPM 8000 displays ERROR 20 

 Check if the STOP switches 
were not enabled. Figures 1 and 
2. 

 Check if the parameter H is 
correct in the Unit Control and 
in the adjustment. Figure 3. 

 Turn the ON/OFF switch off and 
on and restart the process. 

 If the ERROR persists, contact 
the technical assistance. 

The CPM 8000 displays ERROR 24 

 Turn the ON/OFF switch off and 
on and restart the process. 

 If the ERROR persists, contact 
the technical assistance. 

The CPM 8000 displays ERROR 40 

 Check if the parameter H is 
correct in the Unit Control and 
in the adjustment. Figure 3. 

 Check the ADJUSTMENT OF 
THE PARAMETER H, as 
described in page 28. 



   CPM 8000—Knee CPM Unit 
 

IR9-74    Rev.A_12/11/12                    27 

 

 Turn the ON/OFF switch off and 
on and restart the process. 

 If the ERROR persists, contact 
the technical assistance. 

The CPM 8000 displays ERROR 05 
or 06 

 Turn the ON/OFF switch off and 
on and restart the process. 

 If the ERROR persists, contact 
the technical assistance. 

 
Figures: 

 
                    Figure 1                              Figure 2                             Figure 3 
 
Error Table 
 

Error Code Description
01 Flexion end of course switch enabled 
02 Extension end of course switch enabled 
03 Extension and Flexion end of course switches  enabled 
04 Excess current 
05 Excess current + Flexion end of course switch enabled 
06 Excess current + Extension end of course switch enabled 
08 Failure in Encoder 
10 Communication failure between CPM 8000 and the CPM 

Unit Control. 
20 STOP switches were enabled Figures 1 and 2. 
24 Excess current + STOP switches were enabled 
40 Error in change of parameter H selected value (figure 3) 

different from value H of the Unit Control. 
 
For Technical Assistance: Service Department 
Mettler Electronics Corp., 1333 South Claudina Street, Anaheim, CA 92805, USA 
Phone: (800) 854-9305      email: service@mettlerelectronics.com 
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Technical features 
 
 Origin:     Brazil 
 Model:     CPM 8000 
 Function and application:  Therapy equipment for passive movement 
 Power supply voltage :   100 to 230 V~ automatic 
 Supply frequency:   50/60 Hz 
 Maximum Consumption:  55 VA 
 Fuse:     2.0 A – 250 V ~ 20 AG 
 Dimensions:    120 x 30 x 42 (cm) 
 Weight:     15 Kg 
------------------------------------------------------------------------------------ 
 Classification according to NBR IEC 60601.1 standards 
- Type of protection against electric shock:..................class I 
- Level of protection against electric shock of the applied 
part:………………………………………type BF 
- Level of protection against harmful water penetration:…IPX0 
- Methods of disinfection:……none, only cleaning. See item on preventive maintenance 
- Level of safety of application in the presence of an anesthetic mixture inflammable with 
air, oxygen or nitrous oxide:……not suitable 
- Mode of operation:……………………………continuous 
----------------------------------------------------------------------------------- 
Adjustment parameters: 
 Speeds: 
 Maximum ( 100% )   : 70 s ± 10% (- 10º to 120 º ) 

: 75 s ± 10% (120 º to - 10º ) 
 Mean ( 60%)    : 120 s ± 10% (- 10º to 120 º ) 
     : 120 s ± 10% (120 º to - 10º ) 
 Minimum ( 30%)    : 240 s ± 10% (- 10º to 120 º ) 
     : 250 s ± 10% (120 º to - 10º ) 
 Working angles    : - 10º ( ± 2º ) to 120 º ( ± 2º ) 
 ROM ( Range of Motion )  : For H = 8 from -10º to 120 º 
     : For H = 5 from -10º to 115 º 
     : For H = 0 from -10º to 110 º 
Equipment environmental operating conditions: 
 Room temperature    : +10ºC to +40ºC 
 Relative humidity    : 0% to 80% 
 Atmospheric pressure    : 700 hPa to 1060hPa 
 
Environmental conditions for transport and storage: 
 Room temperature    : -10ºC to 60ºC 
 Relative humidity    : 20% to 90% 
 Atmospheric pressure    : 500hPa to 1060hPa 
Accessories: 
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● Power cable. 
 ● Cable to connect the CPM Unit to CPM 8000. 
 ● UNIT CONTROL ( CPM Unit ) 
 ● Thigh and Leg Support. 
 ● Foot Support 
 ● Band to fasten the feet. 
 ● CPM 8000 User Manual. 
 ● Program Maker Software User Manual. 
 ● USB Cable 
 ● CD with the Program Maker software 
 
Symbols 
 
Equipment symbols 
 

 
Means equipment off 

 
Means equipment on 

 

This symbol indicates that the equipment causes physiological 
effects and that the user must check the instructions manual before 

using. 

 
Applied part is type BF 
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Symbols on the pack 
 

 

Caution fragile. Handle with care 

 

Keep in a dry place 

 

This side up. This symbol indicates the right transport position 

 

Maximum piling. Indicates the maximum number of boxes that 
can be piled. The quantity is marked in the intermediary square. 

 

Minimum and maximum temperature limits for transport and 
storage. 

 
Information on electromagnetic compatibility 
 
This equipment requires special precautions in relation to its electromagnetic compatibility 
and must be installed and placed into operation according to the information provided 
below. 
There are no detachable accessories that affect the CPM 8000’s compliance with the 
electromagnetic compatibility standard. All the parts are fixed in the equipment. 
In case of the need for repairs in the equipment, always use the authorized technical service, 
since changing the length of cables, elimination or improper change of some internal 
suppression components can result in increased emission or reduced immunity of the CPM 
8000. 
 
Terminologies and Definitions: 
 
For purposes of the standard NBR IEC 60601-1:1994  + amendment 1997, the 
following conditions apply, used in the Manufacturer Declarations & Orientations : 
 
- Meaning given to the verbal forms “should“ and “may“  
 

 “should“ means that compliance with the requirement or test in question is 
mandatory in order to comply with the Standard. 

 “would“ means that compliance with the requirement or test in question is 
strongly recommended, but not mandatory in order to comply with the 
Standard. 

 “may“ means that compliance with the requirement or test in question is only 
a particular way of obtaining compliance with the Standard 
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Declarations  

 

MANUFACTURER DECLARATION AND INSTRUCTIONS - 
ELECTROMAGNETIC EMISSIONS

CPM 8000 is intended for use in the electromagnetic environment described below: 
The purchaser or operator of CPM 8000 must ensure that it is being used in such 

environment. 
Emission test Compliance Electromagnetic 

environment - orientation
RF Emission 
CISPR 11 
 

Group 1 CPM 8000 uses RF energy 
for its internal operation 
only. Therefore, its RF 
emission is very low and 
not likely to cause any 
interference in another 
electronic equipment 
nearby. 

RF Emission 
CISPR 11 

Class A 
 

 

Emission of harmonics 
IEC 61000-3-2 

Class A 
 

 

Voltage fluctuation / 
Emission of flicker 
IEC 61000-3-3 

Compliant 
 

CPM 8000 is intended for 
use in establishments that 
are not domestic and that 
are not connected directly 
to the public low voltage 
power network that 
supplies buildings with 
domestic purposes. 

 

MANUFACTURER DECLARATION AND ORIENTATION – 
ELECTROMAGNETIC IMMUNITY

CPM 8000 is intended for use in the electromagnetic environment specified below: The 
purchaser or operator of CPM 8000 must ensure that it is being used in such 

environment. 
Immunity test 

 
IEC 60601 Test 

level 
 

Compliance level 
 

Electromagnetic 
environment - 

orientation 
Electrostatic 
discharge 
IEC 61000-4-2 
 

± 6 kV contact 
± 8 kV air 
 

± 6 kV contact 
± 8 kV air 
 

The floor can be of 
wood, concrete or 
ceramic. If the floor 
is covered with 
synthetic material, 
the air’s relative 
humidity should be 
at least 30%. 
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Fast transients / 
Bursts 
IEC 61000-4-4 
 

± 2 kV power 
line 
± 1 kV input 
line and signal 
line 

± 2 kV power 
line 
 
Not applicable 
 

 

Surge 
IEC 61000-4-5 
 

± 1 kV 
differential 
mode 
± 2 kV 
ordinary mode 

± 1 kV 
differential 
mode 
± 2 kV 
ordinary mode 

 

Voltage drops, 
short 
interruptions 
and voltage 
variations in 
power supply. 
IEC 61000-4-
11 

<5% Ut 
(>95% drop in 
Ut) 
For 0.5 cycle 
 
40% Ut 
(60% drop in 
Ut) 
For 5 cycles 
 
70% Ut 
(30% drop in 
Ut) 
For 25 cycles 
 
<5% Ut 
(>95% drop in 
Ut) 
For 5 s 

<5% Ut 
(>95% drop in 
Ut) 
For 0.5 cycle 
 
40% Ut 
(60% drop in 
Ut) 
For 5 cycles 
 
70% Ut 
(30% drop in 
Ut) 
For 25 cycles 
 
<5% Ut 
(>95% drop in 
Ut) 
For 5 s 

 
 
 
 
 
The quality of the power network 
must be that of a typical hospital 
or commercial environment. 
 

Magnetic fields 
of the network 
frequencies 
(50/60 Hz) 
IEC 61000-4-8 

3 A/m 3 A/m The magnetic fields of the 
network frequencies must be 
levels characteristic of a typical 
commercial or hospital 
environment. 

Note: Ut is the A.C network voltage before application of the test level. 
 

MANUFACTURER DECLARATION AND ORIENTATION – 
ELECTROMAGNETIC IMMUNITY

CPM 8000 is intended for use in the electromagnetic environment specified below: 
The purchaser or operator of CPM 8000 must ensure that it is being used in such 

environment. 
Immunity test IEC 60601 

Test 
Level 

Compliance 
level 

Electromagnetic environment 
- orientation 
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   Portable and mobile RF 

communication equipment 
should not be used closer to any 
CPM 8000 part, including 
cables, more than the separation 
distance recommended 
calculated by the equation, 
applicable for the transmitter 
frequency. 
Recommended separation 
distance 

Conducted RF       
IEC 61000-4-6 
 

3 Vrms 
150 kHz to 80 
MHz 

3 V 
 

 80 MHz to 800 MHz
 

Irradiated RF         
IEC 61000-4-3 
 

3 V/m 
80 MHz to 2.5 
GHz 

3 V/m 
 

800 MHz to 2.5 GHz 

   Where P is the maximum 
output power of the transmitter 
in watts (W), according to the 
transmitter manufacturer, and d 
is the recommended separation 
distance in meters (m). 
The field generated by fixed RF 
transmitters, as determined by 
an electromagnetic field in the 
location a, must be less than the 
level of compliance in each 
frequency range. b 
There can be interference 
around equipment with the 
following symbol: 

NOTE 1: the greatest frequency in the range is applied in the range of 80 MHz and 
800 MHz. 
NOTE 2: this procedure may not apply in all cases. Electromagnetic propagation is 
affected by absorption and reflection of structures, objects and people. 
a. The intensity of fields generated by fixed transmitters, such as cell sites for 
telephones (cell/wireless) and land mobile radios, amateur radios, AM, FM and TV 
radio diffusion stations may not be theoretically prognosed accurately. To evaluate the 
electromagnetic environment due to the fixed RF transmitters 
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, in a study of the electromagnetic field in the location must be considered. If the field 
intensity measured at the site in which the CPM 8000 is used exceeds the compliance 
level above, the CPM 8000 must be observed to ascertain if it is working properly. If 
abnormal performance is noticed, additional measures may be required, such as 
reorientation or relocation of the CPM 8000; 
b. Above the frequency scale of 150 kHz to 80 MHz, the field intensity must be less 
than 3 V/m. 
 

Recommended separation distances between portable and mobile RF 
communication equipment and the CPM 8000

The CPM 8000 is intended for use in an electromagnetic environment in which the RF 
disturbances are controlled. The purchaser or operator of the CPM 8000 can help 
prevent electromagnetic interference by keeping a minimum distance between portable 
and mobile RF communication equipment (transmitters) and the CPM 8000, as 
recommended below, according to the maximum output potential of the 
communication equipment. 
Declared maximum 
output potential of 
the transmitter (W) 

Separation distance according to the transmitter frequency 

 150 kHz to 80 MHz 

 

80 MHz to 800 
MHz 

800 MHz to 2.5 
GHz 

 
0.01 11.70 cm 11.70 cm 23.00 cm 
0.1 37.00 cm 37.00 cm 72.70 cm 
1 1.17 m 1.17 m 2.30 m 
10 3.70 m 3.70 m 7.27 m 
100 11.70 m 11.70 m 23.00 m 

For transmitters with declared maximum output power not listed above, the 
recommended separation distance (d in meters) can be determined using the equation 
applicable to the transmitter frequency; where P is the maximum output power of the 
transmitter in watts (W), according to its manufacturer. 
NOTE 1: the 80 MHz and 800 MHz apply to the separation distance for the highest 
frequency. 
NOTE 2: this procedure may apply in all cases. Electromagnetic propagation is 
affected by absorption and reflection of structures, objects and people. 
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Final considerations 
 
It has been Mettler Electronics’ policy to continuously improve the quality of its products. 
Mettler Electronics Corp. reserves the right to make modifications in the design and 
specifications, and to also add to and improve its products, without the obligation to install 
them in already manufactured products. 
The text, illustrations and specifications contained in this manual are based on information 
available during the printing. 
All rights reserved. 
This manual may not be reproduced in whole or in part without written consent from 
Mettler Electronics Corp.. 
 
Manufacturer Data: 
METTLER ELECTRONICS CORP.  
1333 South Claudina St., Anaheim, CA 92805 
Phone: 1.714.533.2221                                               Fax.: 1.714.635.7539 
email: carci@carci.com.br  
website: www.carci.com.br 
 
 
 

References: 
 
1. Hargens A R, Akeson W H 1986 Stress effects on tissue nutrition and viability. In: Hargens A R (ed.) 
Tissue nutrition and viability. Springer-Verlag, New York 
 
2. Buckwalter JA, Grodzinsky AJ 1999 Loading of healing bone, fibrous tissue, and muscle: implications for 
orthopaedic practice. J Am Acad Orthop Surg 7(5):291-9 
 
3. Montgomery RD 1989 Healing of muscle, ligaments, and tendons. Semin Vet Med Surg (Small Anim) 
4(4):304-11 
 
4. Palmoski MJ, Brandt KD 1981 Running inhibits the reversal of atrophic changes in canine knee cartilage 
after removal of a leg cast. Arthritis Rheum 24(11):1329-37 
 
5. Schild C, Trueb B 2002 Mechanical stress is required for high-level expression of connective tissue 
growth factor. Exp Cell Res 10;274(1):83-91 
 
6. Noel G, Verbruggen LA, Barbaix E, Duquet W 2000 Adding compression to mobilization in a 
rehabilitation program after knee surgery. A preliminary clinical observational study. Man Ther 5(2):102-107 
 
7. Gelberman R H, Menon J, Gonsalves M, Akeson W H 1980 The effects of mobilization on vascularisation 
of healing flexor tendons in dogs. Clinical Orthopaedics 153:283–289 
 
8. Viidik A 1970 Functional properties of collagenous tissue. Review of Connective Tissue Research 6:144– 
149 
9. Arnoczky SP, Tian T, Lavagnino M, Gardner K, Schuler P, Morse P 2002 Activation of stress-activated 
protein kinases (SAPK) in tendon cells following cyclic strain: the effects of strain frequency, strain 
magnitude, and cytosolic calcium. J Orthop Res 20(5):947-52 
 
10. Graf R, Freyberg M, Kaiser D, Friedl P 2002 Mechanosensitive induction of apoptosis in fibroblasts is 
regulated by thrombospondin-1 and integrin associated protein (CD47) Apoptosis 7(6):493-8 
 
11. Bosch U, Zeichen J, Skutek M, Albers I, van Griensven M, Gassler N 2002 Effect of cyclical stretch on 



   CPM 8000—Knee CPM Unit 
 

IR9-74    Rev.A_12/11/12                    36 

 

matrix synthesis of human patellar tendon cells. Unfallchirurg 105(5):437-42 
 
12. Yamaguchi N, Chiba M, Mitani H 2002 The induction of c-fos mRNA expression by mechanical stress in 
human periodontal ligament cells. Arch Oral Biol 47(6):465-71 
 
13. Grinnell F, Ho CH 2002 Transforming growth factor beta stimulates fibroblast-collagen matrix 
contraction by different mechanisms in mechanically loaded and unloaded matrices. Exp Cell Res 
15;273(2):248-55 
 
14. Skutek M, van Griensven M, Zeichen J, Brauer N, Bosch U 2001 Cyclic mechanical stretching enhances 
secretion of Interleukin 6 in human tendon fibroblasts. Knee Surg Sports Traumatol Arthrosc 9(5):322-6 
 
15. Grinnell F 2000 Fibroblast-collagen-matrix contraction: growth-factor signalling and mechanical loading. 
Trends Cell Biol 10(9):362-5 
 
16. Zeichen J, van Griensven M, Bosch U 2000 The proliferative response of isolated human tendon 
fibroblasts to cyclic biaxial mechanical strain Am J Sports Med 28(6):888-92 
 
17. Goldspink G. 1999 Changes in muscle mass and phenotype and the expression of autocrine and systemic 
growth factors by muscle in response to stretch and overload. J Anat 194 ( Pt 3):323-34 
 
18. Kiviranta I, Tammi M, Jurvelin J, Arokoski J, Saamanen AM, Helminen HJ 1994 Articular cartilage 
thickness and glycosaminoglycan distribution in the young canine knee joint after remobilization of the 
immobilized limb. J Orthop Res12(2):161-7 
 
19. Haapala J, Arokoski J, Pirttimaki J, Lyyra T, Jurvelin J, Tammi M, Helminen HJ, Kiviranta I 2000 
Incomplete restoration of immobilization induced softening of young beagle knee articular cartilage after 
50-week remobilization. Int J Sports Med 21(1):76-81 
 
20. Chang JK, Ho ML, Lin SY 1996 Effects of compressive loading on articular cartilage repair of knee joint 
in rats. Kaohsiung J Med Sci 12(8):453-60 
 
21. Kiviranta I, Jurvelin J, Tammi M, Saamanen AM, Helminen HJ 1987 Weight bearing controls 
glycosaminoglycan concentration and articular cartilage thickness in the knee joints of young beagle dogs. 
Arthritis Rheum Jul;30(7):801-9 
 
22. Haapala J, Arokoski JP, Hyttinen MM, Lammi M, Tammi M, Kovanen V, Helminen HJ, Kiviranta I 1999 
Remobilization does not fully restore immobilization induced articular cartilage atrophy. Clin Orthop 
362):218-29 
23. Hunt T K, Van Winkle W 1979 Normal repair. In: 
Hunt T K, Dunphy J E (eds) Fundamentals of wound management. Appleton-Century-Crofts, New York, 
ch.1, p2–67 
 
24. Fronek J, Frank C, Amiel D, Woo S L-Y, Coutts R D, Akeson W H 1983 The effect of intermittent passive 
motion (IMP) in the healing of medial collateral ligament. Proceedings of the Orthopaedic Research 
Society 8: 31 (abstract) 
 
25. Takai S et al 1991 The effect of frequency and duration of controlled passive mobilization on tendon 
healing. Journal of Orthopaedic Research 9(5):705–713 
 
26. Vailas A C, Tipton C M, Matthes R D, Gart M 1981 Physical activity and its influence on the repair 
process of medial collateral ligament. Connective Tissue Research 9:25–31 
 
27. Strickland J W, Glogovac V 1980 Digital function following flexor tendon repair in zone 2: a comparison 
of immobilization and controlled passive motion techniques. Journal of Hand Surgery 5(6):537–543 
 
28. Gelberman RH, Woo SL, Lothringer K, Akeson WH, Amiel D 1982 Effects of early intermittent passive 
mobilization on healing canine flexor tendons. J Hand Surg [Am] 7(2):170-5 
 
29. Pneumaticos SG, Phd PCN, McGarvey WC, Mody DR, Trevino SG 2000 The effects of early 
mobilization in the healing of achilles tendon repair. Foot Ankle Int 21(7):551-7 
 



   CPM 8000—Knee CPM Unit 
 

IR9-74    Rev.A_12/11/12                    37 

 

30. Woo SL, Gelberman RH, Cobb NG, Amiel D, Lothringer K, Akeson WH 1981 The importance of 
controlled passive mobilization on flexor tendon healing. A biomechanical study. Acta Orthop Scand 
52(6):615-22 
 
31. Loitz BJ, Zernicke RF, Vailas AC, Kody MH, Meals RA 1989 Effects of short-term immobilization 
versus continuous passive motion on the biomechanical and biochemical properties of the rabbit tendon. 
Clin Orthop 244):265-71 
 
32. Gelberman R H, Woo S L-Y, Lothringer K, Akeson WH, Amiel D 1982 Effects of early intermittent 
passive mobilization on healing canine flexor tendons. Journal of Hand Surgery 7(2):170–175 
 
33. Savio S L-Y, Gelberman R H, Cobb N G, Amiel D, Lotheringer K, Akeson W H 1981 The importance of 
controlled passive mobilization on flexor tendon healing. Acta Orthopaedica Scandinavica 
52:615–622 
 
34. Gelberman R H, Amiel D, Gonsalves M, Woo S, 
Akeson W H 1981 The influence of protected passive mobilization on the healing of flexor tendons: a 
biochemical and microangiographic study. Hand 13(2):120–128 
 
35. Johnson DP 1990 The effect of continuous passive motion on wound-healing and joint mobility after knee 
arthroplasty. Bone Joint Surg Am 72(3):421-6 
 
36. van Royen BJ, O'Driscoll SW, Dhert WJ, Salter RB 1986 A comparison of the effects of immobilization 
and continuous passive motion on surgical wound healing in mature rabbits. Plast Reconstr Surg 
78(3):360-8 
 
37. Forrester J C, Zederfeldt B H, Hayes T L, Hunt T K 1970 Wolff’s law in relation to the healing of skin 
wounds. Journal of Trauma 10(9):770–780 
 
38. Lagrana N A et al 1983 Effect of mechanical load in wound healing. Annals of Plastic Surgery 10:200– 
208 
 
39. Arnold J, Madden J W 1976 Effects of stress on healing wounds. I. Intermittent noncyclical tension. 
Journal of Surgical Research 29:93–102 
 
40. Akeson W H, Amiel D, Woo S L-Y 1987 Physiology and therapeutic value of passive motion. In: Joint 
loading: Helminen H J, Kivaranka I, Tammi M (eds) Biology and health of articular structures. John 
Wright , Bristol, 375–394 
 
41. Lowther D A 1985 The effect of compression and tension on the behaviour of connective tissue. In: 
Glasgow E F, Twomey L T, Scull ER, Kleynhans A M, Idczek R M (eds) Aspects of manipulative 
therapy. Churchill Livingstone, London, p16–22 
42. Alexander C, Caughey D, Withy S, Van Puymbroeck E, Munoz D 1996 Relation between flexion angle 
and intraarticular pressure during active and passive movement of the normal knee. J Rheumatol 
;23(5):889-95 
 
43. Levick J R 1987 Synovial fluid and trans–synovial flow in stationary and moving normal joints. In: 
Helminen H J, Kivaranki I, Tammi M (eds) Joint loading: biology and health of articular structures. John 
Wright, Bristol, p149–186 
 
44. Nade S, Newbold P J 1983 Factors determining the level and changes in intra-articular pressure in the 
knee joint of the dog. Journal of Physiology 338:21–36 
 
45. Levick JR 1980 Contributions of the lymphatic and microvascular systems to fluid absorption from the 
synovial cavity of the rabbit knee. J Physiol 306:445-61 
 
46. Ahlqvist J 2000 Swelling of synovial joints - An anatomical, physiological and energy metabolical 
approach Pathophysiology 7(1):1-19 
 
47. Wood L, Ferrell WR, Baxendale RH 1988 Pressures in normal and acutely distended human knee joints 
and effects on quadriceps maximal voluntary contractions. Q J Exp Physiol 73(3):305-14 
 



   CPM 8000—Knee CPM Unit 
 

IR9-74    Rev.A_12/11/12                    38 

 

48. Lowther D A 1985 The effect of compression and tension on the behaviour of connective tissue. In: 
Glasgow E F, Twomey L T, Scull ER, Kleynhans A M, Idczek R M (eds) Aspects of manipulative therapy. Churchill 
Livingstone, London, p16–22 
 
49. Maroudas A 1970 Distribution and diffusion of solutes in articular cartilage. Biophysical Journal 10 
50. Byrnes W C, Clarkson P M 1986 Delayed onset muscle soreness and training. Clinics in Sports Medicine 
5(3):605–614 
 
51. Maroudas A 1986 Mechanisms of fluid transport in cartilaginous tissues. In: Hargens A R (ed.) Tissue 
nutrition and viability. Springer-Verlag, New York 
 
52. da Gracca Macoris D, Bertone A 2001 Intra-articular pressure profiles of the cadaveric equine fetlock joint 
in motion.Equine Vet J 33(2):184-90 
 
53. Fassbender H G 1987 Significance of endogenous and exogenous mechanisms in the development of 
osteoarthritis. In: Helminen H J et al (eds) Joint loading: biology and health of articular structures. John 
Wright, Bristol 
 
54. Geborek P, Moritz U, Wollheim FA 1989 Joint capsular stiffness in knee arthritis. Relationship to 
intraarticular volume, hydrostatic pressures, and extensor muscle function. J Rheumatol 16(10):1351-8 
 
55. Shay AK, Bliven ML, Scampoli DN, Otterness IG, Milici AJ 1995 Effects of exercise on synovium and 
cartilage from normal and inflamed knees. Rheumatol Int 14(5):183-9 
 
56. Frank C, Akeson W H, Woo S L-Y, Amiel D, Coutts R D 1984 Physiology and therapeutic value of 
passive joint motion. Clinical Orthopaedics and Related Research 185:113–125 
 
57. Evans E B, Eggers G W N, Butler J K, Blumel J 1960 Experimental immobilisation and remobilisation of 
rat knee joints. Journal of Bone and Joint Surgery 42(A)(5):737–758 
 
58. Enneking W F, Horowitz M 1972 The intra-articular effect of immobilization on the human knee. Journal 
of Bone and Joint Surgery 54(A)(5):973–985 
 
59. Finsterbush A, Frankl U, Mann G 1989 Fat pad adhesion to partially torn anterior cruciate ligament: a 
cause of knee locking. American Journal of Sports Medicine 17(1):92–95 
 
60. Salter DM, Millward-Sadler SJ, Nuki G, Wright MO 2002 Differential responses of chondrocytes from 
normal and osteoarthritic human articular cartilage to mechanical stimulation. Biorheology 39(1-2):97-108 
 
61. Prajapati RT, Eastwood M, Brown RA 2000 Duration and orientation of mechanical loads determine 
fibroblast cyto-mechanical activation: monitored by protease release. Wound Repair Regen May- 
Jun;8(3):238-46 
 
62. Prajapati RT, Chavally-Mis B, Herbage D, Eastwood M, Brown RA 2000 Mechanical loading regulates 
protease production by fibroblasts in three-dimensional collagen substrates. Wound Repair Regen 
8(3):226-37 
 
63. Haapala J, Arokoski JP, Ronkko S, Agren U, Kosma VM, Lohmander LS, Tammi M, Helminen HJ, 
Kiviranta I 2001 Decline after immobilisation and recovery after remobilisation of synovial fluid IL1, 
TIMP, and chondroitin sulphate levels in young beagle dogs. Ann Rheum Dis 60(1):55-60 
 
64. Vegter J, Klopper PJ 1991 Effects of intracapsular hyperpressure on femoral head blood flow. Laser 
Doppler flowmetry in dogs. Acta Orthopaedica Scandinavica 64(4):337–341 
 
65. Hardy J, Bertone AL, Muir WW 1996 Joint pressure influences synovial tissue blood flow as determined 
by colored microspheres. J Appl Physiol 80(4):1225-32 
 
66. James MJ, Cleland LG, Rofe AM, Leslie AL 1990 Intraarticular pressure and the relationship between 
synovial perfusion and metabolic demand. J Rheumatol 17(4):521-7 
 
67. Geborek P, Moritz U, Wollheim F A 1989 Joint capsular stiffness in knee arthritis. Relationship to 
intraarticular volume, hydrostatic pressures, and extensor muscle function. Journal of Rheumatology 



   CPM 8000—Knee CPM Unit 
 

IR9-74    Rev.A_12/11/12                    39 

 

16(10):1351–1358 
 
68. Levick JR 1990 Hypoxia and acidosis in chronic inflammatory arthritis; relation to vascular supply and 
dynamic effusion pressure. J Rheumatol 17(5):579-82 
 
69. Goddard NJ, Gosling PT 1988 Intra-articular fluid pressure and pain in osteoarthritis of the hip. J Bone 
Joint Surg Br 70(1):52-5 
 
70. Strand E, Martin GS, Crawford MP, Kamerling SG, Burba 1998DJ Intra-articular pressure, elastance and 
range of motion in healthy and injured racehorse metacarpophalangeal joints. Equine Vet J 30(6):520-7 
 
71. Raab MG, Rzeszutko D, O'Connor W, Greatting MD 1996 Early results of continuous passive motion 
after rotator cuff repair: a prospective, randomized, blinded, controlled study. Am J Orthop 25(3):214-20 
 
72. Simkin PA, de Lateur BJ, Alquist AD, Questad KA, Beardsley RM, Esselman PC 1999 Continuous 
passive motion for osteoarthritis of the hip: a pilot study. Rheumatol 26(9):1987-91 
 
73. O'Driscoll SW, Giori NJ 2000 Continuous passive motion (CPM): theory and principles of clinical 
application. J Rehabil Res Dev 37(2):179-88 
 
74. Greene WB 1983 Use of continuous passive slow motion in the postoperative rehabilitation of difficult 
pediatric knee and elbow problems. J Pediatr Orthop 3(4):419-23 
 
75. Skyhar M J, Danzig L A, Hargens A R, Akeson W H 1985 Nutrition of the anterior cruciate ligament: 
effects of continuous passive motion. American Journal of Sports Medicine 13(6):415–418 
 
76. O’Driscoll S W, Kumar A, Salter R B 1983 The effect of continuous passive motion on the clearance of 
haemarthrosis. Clinical Orthopaedics and Related Research 176:305–311 
 
77. Salter R B, Bell R S, Keeley F W 1981 The protective effect of continuous passive motion on living 
articular cartilage in acute septic arthritis: an experimental investigation in the rabbit. Clinical 
Orthopaedics 159:223–247 
 
78. Twomey L T, Taylor J R 1994 Lumbar posture, movement, and mechanics. In: Twomey L T, Taylor J R 
(eds) Physical therapy of the lower back. Churchill Livingstone, London, p57–92 
 
79. James MJ, Cleland LG, Gaffney RD, Proudman SM, Chatterton BE 1994 Effect of exercise on 99mTc- 
DTPA clearance from knees with effusions. J Rheumatol 21(3):501-4 
 
80. Giovanelli B, Thompson E, Elvey R 1985 Measurments of variations in lumbar zygapophyseal joint 
intracapsular pressure: a pilot study. Australian Journal of Physiotherapy 31:115 
 
81. Korcok M 1981 Motion, not immobility, advocated for healing synovial joints. Journal of the American 
Medical Association 246(18):2005–2006 
82. McCarthy MR, Yates CK, Anderson MA, Yates-McCarthy JL 1993 The effects of immediate continuous 
passive motion on pain during the inflammatory phase of soft tissue healing following anterior cruciate 
ligament reconstruction. J Orthop Sports Phys Ther 17(2):96-101 
 
83. Williams JM, Moran M, Thonar EJ, Salter RB 1994 Continuous passive motion stimulates repair of rabbit 
knee articular cartilage after matrix proteoglycan loss. Clin Orthop Jul;(304):252-62 
 
84. Magonne T, DeWitt M T, Handeley C J et al 1984 In vitro responses of chondrocytes to mechanical 
loading: the effect of short term mechanical tension. Connective Tissue Research 12:98–109 
 
85. Hung SC, Nakamura K, Shiro R, Tanaka K, Kawahara H, Kurokawa T 1997 Effects of continuous 
distraction on cartilage in a moving joint: an investigation on adult rabbits. J Orthop Res 15(3):381-90 
 
86. Salter R B, Simmonds D F, Malcolm B W, Rumble E J, MacMichael D, Clements N D 1980 The 
biological effect of continuous passive motion on the healing of full-thickness defects in articular 
cartilage. Journal of Bone and Joint Surgery 62(A)(8):1232–1251 
 
87. Convery F R, Akeson W H, Keown G H 1972 The repair of large osteochondral defects: an experimental 



   CPM 8000—Knee CPM Unit 
 

IR9-74    Rev.A_12/11/12                    40 

 

study in horses. Clinical Orthopaedics and Related Research 82:253–262 
 
88. McKenzie R A 1994 Mechanical diagnosis and therapy for disorders of the low back. In: Twomey L T, 
Taylor JR (eds) Physical therapy of the low back. Churchill Livingstone, London, p171–196 
 
89. Oron A, Pintov S, Halperin N, Mirovsky Y 2003 Continuous passive mobilization to the lower vertebral 
column – a controlled randomized study. Department of orthopeadics, Assaf Harofeh Medical Center, 
Zerifin, Israel (unpublished) 
 
90. Gossman M R, Sahrmann S A, Rose S J 1982 Review of length associated changes in muscle. Physical 
Therapy 62(12):1799–1808 
 
91. Baker JH, Matsumoto DE 1988 Adaptation of skeletal muscle to immobilization in a shortened position. 
Muscle & Nerve, 11; 231-44 
 
92. Zachazewski J E 1989 Improving flexibility. In: Rosemary M, Scully R M, Barnes R (eds) Physical 
therapy. JB Lippincott, London 
 
93. Allbrook D B, Baker W deC, Kirkaldy-Willis W H 1966 Muscle regeneration in experimental animals and 
in man. Journal of Bone and Joint Surgery 
48B(1):153–169 
 
94. Minoru O, Toshiro Y, Jiro N, Shinobu H, Hiromitsu T 1997 Effect of denervation and immobilization in 
rat soleus muscle. Journal of the Neurological Sciences Vol 150(1):265 
 
95. Williams PE, Catanese T, Lucey EG, Goldspink G 1988 The importance of stretch and contractile activity 
in the prevention of connective tissue accumulation in muscle. Journal of Anatomy, 158, 109-14. 
 
96. Newham D J 1991 Skeletal muscle pain and excercise. Physiotherapy 77(1):66–70 
 
97. Sadoshima J-I, Seigo I 1993 Mechanical stretch rapidly activates multiple signal tranduction pathways in 
cardiac myocytes: potential involvement of an autocrine/paracrine mechanism. EMBO Journal 12(4):1681–1692 
 
98. Leung D Y M, Glagov S, Mathews M B 1977 A new in vitro system for studying cell response to 
mechanical stimulation. Experimental Cellular Research 109:285–298 
 
99. Palmar R M, Reeds P J, Lobley G E, Smith R H 1981 The effect of intermittent changes in tension on 
protein and collagen synthesis in isolated rabbit muscle. Biomechanics Journal 198:491–498 
 
100. Dhert WJ, O'Driscoll SW, van Royen BJ, Salter RB 1988 Effects of immobilization and continuous 
passive motion on postoperative muscle atrophy in mature rabbits. Can J Surg 31(3):185-8 
 
101. Leivseth G, Torstensson J, Reikeras O 1989 The effect of passive muscle stretching in osteoarthritis of 
the hip. Clinical Science 76:113–117 
 
102. Gebhard JS, Kabo JM, Meals RA 1993 Passive motion: the dose effects on joint stiffness, muscle mass, 
bone density, and regional swelling. A study in an experimental model following intra-articular injury. J 
Bone Joint Surg Am, 75(11):1636-47 


