
  

Altius System® Direct Electrical Nerve Stimulation System 
Clinical Summary 

Caution: Federal (US) law restricts this device to sale by or on the order of a physician 
  

 
 



  
  

 
      

  

 

  

 

 

 

 

 

 
 



 

  
  

 
      

TABLE OF CONTENTS 

1. INDICATIONS FOR USE   

2. SUMMARY OF PRIMARY CLINICAL STUDY   

2.1. Study Design   

2.1.1. Inclusion/Exclusion Criteria  

2.1.2. Visit and Follow-Up Schedule  

2.1.3. Critical Endpoints  

2.2. Accountability of PMA Cohort   

2.3. Study Population Demographics and Baseline Parameters   

2.4. Safety & Effectiveness Results   

2.4.1. Safety Results  

2.4.2. Effectiveness Results  

3. Conclusions Drawn from Preclinical and Clinical Studies   

3.1. Effectiveness Conclusions   

3.2. Safety Conclusions   

3.3. Patient Perspectives   

3.4. Benefit-Risk Conclusions   

3.5. Overall Conclusions   

4. References   

 
 



  
  

 
      

LIST OF TABLES 
 

  

    

      

  

     

    

      

   

  

   

   

  

   

LIST OF FIGURES 

  

   

   

   

 
 



  
  

 
      

 

 

  
 

 

 
 



  
  

 
      

1. INDICATIONS FOR USE 

  
    

2. SUMMARY OF PRIMARY CLINICAL STUDY 

  

     

 

2.1. Study Design 

 

 

  

 

 

   

 

                

                  

 

  

o  

o  

  

o  

o  

o  

o  

o  

o  

  

o  

o  

  

 

 
 



  
  

 
      

  

  

o   

o   

o  

  

    

 

  

2.1.1. Inclusion/Exclusion Criteria 

inclusion  

               

                

 

                 

 

   

  

  

  

 

 

 

  

         

 

     

 

  

 

  

 

  

     

 

 
 



  
  

 
      

   

 

 exclusion  

           

           

 

   

 

 

  

            

  

            

 

   

   

 

  

 

                

 

  

  

   

 

  

  

 

  

 

  

                  

 

                  

  

  

              

 

 
 



  
  

 
      

  

 

 

  

 

2.1.2. Visit and Follow-Up Schedule 

  

 

 

 

 

           

 

 

 

           

   

 

       

  

 

  

 

                

               

   

      

   

 

   

  

 

Table 1  

 

 
 



 

 
 

 
 

 
 

 
 

 
 

TA
BL

E 
1:

 Q
U

ES
T 

SC
H

ED
U

LE
 O

F 
AS

SE
SS

M
EN

TS
 

Explant6  

Revisi on5  

LTFU4  

Mon th 12  

Mon th 9  

Mon th 6  

Da y 1 0 5 3  

Mon th 3  

Da y 5 6  

Da y 4 2  

Mon th 1  

Da y 2 1  

Da y 1 4 2  

I m p l an t  

Inject ion1  

Screening  

VI
SI

T

PO
D

 S
ta

rt
 

PO
D

 E
nd

 
 

  

 
  

 
 

 
 

 
 

 
  

PA
R

AM
ET

ER
q

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 



  
  

 
      

2.1.3. Critical Endpoints 

 

  

   

 

 

  

 

 

   

       

 

 

  

 

 

Intended for Labeling Claims 

                

  

    

    

   

   

    

Not Intended for Labeling Claims 
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FIGURE 1: SUBJECT DISPOSITION BY VISIT THROUGH MONTH 12 

2.3. Study Population Demographics and Baseline Parameters 
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 The occurrence of overall SAEs, SADEs and procedure-related SAEs was similar between the Test and 
Control groups, indicating no adverse effect from active HFAC stimulation. 

  

  

  

 

 

2.4.2. Effectiveness Results 

 

               

    

     

  

 

 

                  

 

             

 

The QUEST study met its pre-specified primary endpoint, demonstrating superior pain relief with the active 
Altius treatment compared to control, and the study is deemed a success with respect to effectiveness. 
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FIGURE 2: CUMULATIVE RESPONDER DISTRIBUTION AT 30 MINUTES AS A FUNCTION OF % SESSIONS, FAS  POPULATION 
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Active Altius subjects (Test) demonstrated significant reduction in opioid use 
and significant improvement in pain interference to ADL compared to sham-control.      

 

 
 



   

       
   

  
  

 
      

TABLE 8: SUMMARY OF SECONDARY EFFECTIVENESS ENDPOINTS FOR LABELING 
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FIGURE 3: AVERAGE DAILY MED AT BASELINE AND MONTH 3 (LEFT), CHANGE FROM BASELINE IN IN DAILY MED AT MONTH 3 
(MIDDLE) AND % REDUCTION FROM BASELINE TO MONTH 3 (RIGHT) BY TREATMENT ARM – EXCLUDING OUTLIERS, FAS  

POPULATION 

Change from Baseline in Pain Interference to ADL at Month 3 
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2.1. Description of Altius Direct Electrical Nerve Stimulation System 
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2.2. Altius System IPG Physical Characteristics 
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Description Valuea 

Height  

Width  

Thickness  

Volume  

Mass  

Number of connector ports  

Lead connectors  

Battery life  

Power source  

Radiopaque identification (ID) code  

Materials in contact with human tissuee  

Exposed metallic surfacee  

Exposed Epoxy surfacee  
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2.3. Altius System Nerve Cuff Electrode Physical Characteristics 

 

 

Description Value 

Cuff Sizes (minimal diameter)  

Inner Diameter Ranges  

Cuff Lengths – nominal  

Number of Contact-Bandsa  

Contact-Band Spacing (inner edge to inner 
edge) 

 

Cable Lengtha (not incl. distal Cuff)  

IS-1 Connecter diameter – nominal  

Materials in contact with human tissuea – Platinum, MP-35N, Silicone 

a Tests have revealed that these materials are biocompatible. 
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2.4. Altius System IPG Rechargeable Battery Behavior 

 

 

 

 

 

  

  

 

 
 

2.5. Altius System IPG Battery Life 

   
 

 
 

 
 

 
 

Parameter Value 

Voltage 7.5 (peak voltage) 

Frequency 10 kHz 
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Parameter Value 

Therapy Duration 30 min 

Cuff Electrode Impedance 600 Ω 

Therapy Current Consumption 19 mA 

24-Hour IPG Battery Capacity Consumption 19.5 mAh 

 

 

2.6. Altius system programming settings 

   
 

  
   

Altius IPG Parameter Ranges 
General Parameters Specifications Increment 
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Dose/Channel Parameters Specifications Increment 
   

   
    
   
   

  

 

  

2.7 Implanted components and MRI scans 

 
  

  
 

 
 

2.8 When explanting components 

 

  
    

 

  
4.1  General 
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4.2 Handling during Surgical Implant 

  
 

 

   
             

  
  

Warning:   
 

  

  
           

 

  
 

  
 

  
 

  
 

4.3 Storage and Handling 
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4.4 Packaging Information 
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4.4 Re-sterilization and Reuse 
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5.1. General Considerations 
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Note:            
          

 

   

  

 

5.2. Cuff Electrode Implantation 

Warning: 
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5.3. IPG Implantation and Cuff Electrode Connection 
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6.1. Explanting or Replacing the Neuros Altius Generator 
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	The occurrence of overall SAEs, SADEs and procedure-related SAEs was similar between the Test and 
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	Control groups, indicating no adverse effect from active HFAC stimulation. 
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	The QUEST study met its pre-specified primary endpoint, demonstrating superior pain relief with the active Altius treatment compared to control, and the study is deemed a success with respect to effectiveness. 
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