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• Traditional Growing Rods
– Require surgical procedure to lengthen the rods

• VEPTR (Vertical Expandable Prosthetic Titanium 
Rib)
– Require surgical procedure to lengthen the construct

• MAGEC System
– Non-invasive distraction eliminates repeated surgeries 

for lengthening
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Distraction Based Treatment Options



TGR/VEPTR Distractions 

• Repeat Open lengthenings usually every 6 
months and some evidence that can go shorter 
or longer based on age and diagnosis

• Repeated Anesthesia, Neuromonitoring
• Increased Risk Of Complications 

(e.g., infection) 
• May Require Overnight Hospitalization (ICU) 
• May be traumatic event for children  

4



The MCGR Distraction

• No open surgery
• No anesthesia
• No overnight hospitalization
• Minimal time loss for child and parents and 

less stressful 
• Patients report no pain
• More frequent distractions possible
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• When: When to start and how 
frequently?

• How: Maximum force vs targeted 
displacement

MCGR: When and How?



• We don’t know

Answer?



What we know

Better correction and growth with more 
frequent distraction resulted in  a practice of 

6 months lengthening intervals
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INTERVALS (months)

1st 2nd 3rd 4th 5th 6th 7th 8th 9th 10th 11th

NRF 8 8.64 9.23 9.77 9 8.15 11.3 9.79 6.74 7.59 ‐

RF 8.16 8.26 8.06 7.88 9.06 8.39 10 6.46 6.77 9.33 14.3

P  > 0.05

Results 



• Lengthening intervals were not statistically 
different in RF and NRF groups. Hence, shorter 
lengthening intervals (more frequent 
lengthenings) should not benefit the traditional 
dual growing rods in terms of rod fracture 
prevention. 

• Patients who had rod fracture were younger at 
the time of index surgery and had more SS rods. 

Conclusion



FEA Model for Frequent Distraction



FEA Results 



Effects of frequency of distraction in magnetically 
controlled growing rod lengthening on outcomes 

and complications
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MCGR and frequency of lengthenings 



• More frequent distraction were associated with 
increased incidence of rod distraction failure and 
proximal junctional kyphosis but lower incidence 
of implant-related complications. Clinicians 
should be aware of potential higher risk for re-
operation if the interval between each distraction 
is less than 3 months. 

Results and conclusion 



• Engagement between ERC and device magnet is not binary
– It is a not an “on/off” condition.  

• Distraction force is proportional to ERC/device engagement.  
– The closer the ERC, the higher the distraction 

force.  

Magnetic Force

Magnetic Force
• Magnetic field strength 

decreases exponentially 
with distance.



Distraction Techniques

• Max Force
– Driving Growth

– Distract until stall: multiple stalls will provide max 
force

• Targeted Displacement
– Keeping up with Growth

– Dial in the desired amount into ERC
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MAGEC Distraction Technique

• Coupled Distraction
– Standard/Standard rod configuration with 

the MAGEC ERC anatomically centered 
and in continuous mode

• Independent Distraction 
– Standard/Offset rod configuration with the 

MAGEC ERC centered over each rod actuator
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MAGEC Distraction Forces
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• Single MAGEC Rod 
– 44 lbs. of force generated

• Dual MAGEC Rod Standard/Standard
– Approx. 90 lbs. of force generated

• Dual MAGEC Rod Standard/Offset
– Approx. 90+ lbs. of force generated



Goal:  Determine maximum force of rod and ERC 
distraction configurations

Techniques 

Rod(s) Distraction configurations
ERC centered between 
rods

ERC centered over actuator 

Single rod

Dual rod: 
Standards

Dual rod:
Standard,

Offset



Stall
• What: Inability of the ERC to turn the device magnet.
• Why: Device cannot overcome anatomical forces of the spine (spine 

flexibility, growth, coupling with the ERC).
• How: Sensory (audible, tactile) feedback.
• Note: Not a negative event, rather, (1) a tool for achieving more 

incremental force and (2) appropriate governor of force output.

Performance 
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Repeated distraction attempts 
increases distraction force.

Performance 
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• Rods are driven simultaneously 

• Repeated activations increase distraction force

Distraction force 
• Standard dual rod configuration

• Two total activations

• Centered between rods 



• Multiple cycles of repeated activations increases 
distraction force

Distraction force 
• Standard dual rod configuration

• 20 total activations 

• Centered over each actuator



• Multiple cycles of repeated activations greatly increases 
distraction force

• Independent distraction of each rod can be achieved 

Distraction force 
• Standard and offset dual rod configuration

• 20 total activations 

• Centered over each actuator 



Distraction Frequency

• Monthly
– Targeted Displacement

– 1 – 2 mm  

• Every 2 - 4 months
– Targeted Displacement or 

Max Force

• Every 6 months
– Max Force

28



Our Technique at Rady Children’s 

• Every 2-3-months with a targeted displacement 
protocol
– Our rod configuration is Standard/Standard  
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Lengthening with Ultrasound
Mark the skin so 
that the KY 
doesn’t prevent 
you from doing so 
later



Ultrasound Evaluation



Calibration

α

β

Xβ

Y

Calibration = 9.02 / “Y”

Total distraction amount =
“X” ▪ Calibration



Template for Epic



• Need to build consensus and develop practice guidelines for 
non-invasive distractions to reduce surgeon variability and improve 
reproducibility

• Maximum force can be achieved through multiple distraction cycles 
(10-20 stalls).

• Dual rod standard, offset construct with multiple cycles (ERC 
alternating above each actuator) achieves highest max force.

• Dual rod standard construct with the ERC centered between rods 
can achieve comparable distraction forces while allowing coupled
(simultaneous) distraction of each rod.

• Dual standard/offset construct with the ERC alternating above 
actuators seems to be the best method to provide independent
distraction of each rod.

Summary MCGR Distraction




