
Save Time and Improve Outcomes   
of Spinal Fusion Surgery

Challenge

As demand for patient-specific 
solutions in spinal fusion surgery 
grows, the need for a robust, highly 
accurate and scalable 3D printing 
technology for manufacturing bio-
compatible devices is also growing.

Solution

The SpineBox™ method of 
pre-planning surgery and manu-
facturing customized devices has 
the potential to realize significant 
surgical outcome and cost benefits 
for the healthcare system.

Results

Improved efficiency of entire 
workflow from planning through 
recovery

Operating time reduced by 17 %

Radiation exposure reduced by 
38.5 %

All patients mobilized day one 
post-operation

Patient-specific SpineTube™ 
tissue retractors and dilators 
printed with EOS PA 2200

Source: Anatomics
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Short Profile
Anatomics was established 
in 1995 as a business with a 
single purpose: to provide su-
perior-quality, patient-specific 
products that optimize patient 
outcomes and quality of life 
following invasive surgery. 
Anatomics manufactures 
custom surgical implants from 
acrylic, titanium and porous 
polyethylene, as well as 
surgical instruments from 3D 
printed nylon. With its origins 
in cranial reconstruction for 
congenital or traumatic de-
fects, the business has grown 
to service the maxillofacial, 
cardiothoracic, neurosurgery 
and orthopedic surgery mar-
kets with innovative solutions 
for complex skeletal defects.

Further information  
www.anatomics.com

A 1:1 scale model of the patient’s 
spine is 3D printed with EOS SLS 
technology using PA 2200 
and provided to the surgeon 
and patient to verify the sur-
gical plan pre-operatively.
The patient-specific SpineTube™ 
tissue retractors and anatomically 
matched positioning templates 
for surgery are also manufactured 
from EOS PA 2200 and sterilized. 
Based on pre-operative measure-
ments, the required titanium im-
plants are pre-selected and packaged 
with the SLS Nylon 12 instruments 
and provided as a SpineBox™ kit 
to the hospital before surgery. 

Results

With the Anatomics SpineBox™ kit, 
the pre-planned specifications for 
the spinal construct can be mapped 
onto the bony spine from the skin 
surface using the 3D printed surgical 
positioning template, K-wire and 
minimal radiography. Once deployed, 
the K-wire provides a railroad for 
all subsequent instrumentation. The 
patient-specific SpineTube™ tissue 
retractor, manufactured to match 
the skin-to-spine depth, is then 
temporarily affixed to the spine 
with an insert and locking screw. 
The unique insert doubles as an 
osteotomy guide. Together, these 
innovative 3DP instruments facilitate 
nerve decompression, fusion cage 
implantation and accurate com-
pletion of the spinal construct.

“The innovative SpineBox™ system from Ana
tomics is aligned with our mission to improve 
reconstructive surgery outcomes. EOS SLS 
technology was the obvious choice to manu
facture the anatomically matched surgical 
instruments at the core of the system.“ 

Robert Thompson, 
Vice President Product Innovation

As of August 2019, the SpineBox™ 
has been used successfully in over 
300 surgeries in Australia. Now, 
Anatomics is set to expand globally 
with plans to provide its SpineBox™ 
kit in other countries as of 2020. 
Anatomics decided to work with 
EOS’s SLS technology for scalable 
manufacturing of 3D printed com-
ponents. The FORMIGA P 110 printer 
with EOS PA 2200 material was the 
obvious choice as it is the standard 
worldwide for highly accurate, 
biocompatible (for transient use) and 
mechanically strong components for 
surgical cutting and drilling guides. 
EOS’s reputation for excellence in 
German engineering and after-sales 
support was also a critical factor  
that convinced Anatomics to 
continue partnering with EOS for 
their global expansion plans.

Spinal surgery is a complicated procedure requiring an extensive and 
costly support network. Anatomics’ SpineBox™ method of preplanning 
surgery and of manufacturing customized devices has the potential to 
realize significant time and cost benefits for the healthcare system. 
The streamlined procedure and solution not only improve the patient 
outcomes, they also reduce the risk of infection, as well as the strain on 
central sterile services departments (CSSD).

the selection of spinal fusion hard-
ware. The patient-specific compo-
nents are produced using 3D printing 
(3DP) – specifically EOS Selective 
Laser Sintering (SLS) technology 
utilizing the FORMIGA P 110 and 
PA 2200, a nylon 12 material. The 
SpineBox™ kit greatly simplifies 
minimally invasive transforaminal 
lumbar fusion surgery (MIS TLIF) 
and can be adapted to support 
most spinal fusion techniques.
Using Computed Tomography (CT) 
patient scan data together with  
custom planning software developed 
by Anatomics, a patient-specific 
solution involving screws, rods and 
an intervertebral spacer (fusion cage) 
is designed for each MIS TLIF surgery. 
The SpineBox™ kit consists of 
the following components:

Challenge

The cost of treating lower back 
pain in the United States has been 
estimated at $90 billion per year in 
2008 with a further $10-20 billion in 
costs due to loss of productivity. A 
significant portion of the expense is 
attributable to spinal fusion surgery. 
Anatomics seeks to improve the effi-
ciency of fusion surgery by reducing 
the manufacturing and supply cost 
of equipment and optimizing the 
workflow within surgery without 
compromising clinical outcomes. 

Solution

Anatomics has developed an innova-
tive solution called SpineBox™ - a  
customized kit that uses individ-
ual patient CT scan data to create 
patient-specific devices and pre-plan 

Spinal Fusion Surgery Using 
SLS Printing Technology Saves  
Time and Improves Outcomes

Mark Owbridge, Vice President  
Production, Anatomics with their  
FORMIGA P 110 patient-specific 
SpineTube™ tissue retractors and  
dilators printed with EOS PA 2200

Studies have shown that with 
pre-planned surgery specifica-
tions and streamlined 3D printing 
solutions, patients benefit through 
reduced operating time, reduced 
exposure to radiation during 
operation and, most importantly, 
significantly reduced complication 
rates and re-operation rates. 1

1 Reference: G. K. Thayaparan, M. G. Owbridge, M. Linden et al., Measuring the performance of patient-specific solutions for minimally invasive transforaminal lumbar interbody 

fusion surgery, Journal of Clinical Neuroscience, https://doi.org/10.1016/j.jocn.2019.11.008

Reduced operating time

185 min  153 min  

Reduced exposure to radiation

93 sec  57.2 sec 

Reduced complication rates

       14.9 %  1.6 % 

Reduced re-operation rates

5.5 %  4.7 % 

-17 %

-38.5 % 

-89.3 % 

-14.5 %

Patient-specific SpineTube™ tissue
retractors and dilators printed 
with EOS PA 2200. Dilators are 
sequentially inserted to direct the 
patient-specific retractor towards 
the correct disc space. The retractor 
is then secured to the spine.
(Source: Anatomics)
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Headquarters

EOS GmbH  
Electro Optical Systems 
Robert-Stirling-Ring 1 
D-82152 Krailling/Munich
Germany 
Phone +49 89 893 36-0  
info@eos.info

www.eos.info 
EOS       
EOSGmbH       
EOS.global
EOSGmbH

#ShapingFuture

Further Offices

EOS France 
Phone +33 437 497 676

EOS Greater China  
Phone +86 21 602 307 00
 
EOS India  
Phone +91 443 964 8000
 
EOS Italy 
Phone +39 023 340 1659

EOS Japan 
Phone +81 45 670 0250
 
EOS Korea 
Phone +82 2 6330 5800

EOS Nordic & Baltic 
Phone +46 31 760 4640

EOS North America  
Phone +1 877 388 7916 
 
EOS Singapore  
Phone +65 6430 0463
 
EOS UK  
Phone +44 1926 675 110
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EOS is certified according to ISO 9001. EOS®, PA 2200® and FORMIGA® are registered 

trademarks of EOS GmbH in some countries.  

For more information visit www.eos.info/trademarks.


