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Shaping the future - 
3D computer-assisted surgical planning in 
spine surgery
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Back pain is the number one health complaint and continues to be one of the most 
common reasons for all doctor visits in our country. 85% of the population has expe-
rienced lower back pain at least once in their lifetime (Schmidt et al., 2007)⁴. 
Fast and effective pain relief is crucial for those affected. Finding a competent physician 
for a thorough examination and all the steps required in the diagnostic workup is of great 
importance, particularly in the case of severe or protracted complaints. Specific causes 
of pain in spinal disorders must be excluded or require further spinal surgical treatment. 
 
Where and who should patients with a vertebral fracture, tumor, infection or neuro-
logical deficits turn to? It is best to turn to a trusted doctor or therapist who can offer 
a high-quality, carefully planned and individual treatment of the problem.

Experience from spinal outpatient departments shows that an in-depth consultation 
in plain language with information about the planned treatment measures is best 
suited to reduce a patient’s fear of surgery and build a good doctor-patient relati-
onship. Patient-specific image material (CD, X-ray, MRI) is particularly useful in this 
regard. A three-dimensional depiction of the operation plan with all the correspon-
ding implants is easier to understand than any abstract sketch in a conventional, stan-
dardized patient information report. Complex matters can be explained in detail and 
made understandable in just a few words even to the medical layperson by the use 
of a three-dimensional illustration with planning images from different perspectives.

Therefore, unless the patient is confronted with an acute emergency, such as a spi-
nal fracture with concomitant neurological injuries, the patient will most certainly 
choose a doctor or hospital based on the initial consultation.

When non-surgical treatment options are exhausted, Klinikum Südstadt Rostock uses 
the mediCAD Spine® 3D three-dimensional planning software from mediCAD Hectec 
GmbH for its instrumented spinal surgeries. Dr. Maximilian Reinhold, board-certified 
specialist and Senior Consultant for Spine Surgery, explains in detail below the advan-
tages of three-dimensional surgical planning and makes an interesting direct compa-
rison with the aviation industry.
 
„Whether as a physician in private practice or attached to a hospital, you are increa-
singly confronted with the task of organizing and making the best use of your wor-
king hours. Errors made due to time constraints during patient care, clinical examina-
tions or during surgery should be avoided or minimized. How can that be achieved? 
Professional aviation has one of the lowest error rates of all professions (Müller, 
2004)³. Medicine can learn a lot from that. That is why more and more alliances and 
cooperation projects have been concluded in recent years between professional me-
dical associations and aviation companies (www.dkou.de / www.lufthansa-flight-trai-
ning.com).“ 
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Spine surgery planning - 
similar to preflight preparation in a flight simulator



Good time management (dispatch), error correction and error avoidance strategies 
(cockpit resource management) and the implementation of evaluated checklists have 
been standard in the professional aviation industry for many years and are increasingly 
finding their way into hospitals and operating rooms.
Of particular importance is the thorough planning of each flight (flight preparation) 
and regular training of pilots on realistic computer-assisted simulators. Realistic scena-
rios (takeoffs and landings, emergency maneuvers and procedures) are practiced in the 
flight simulator in order to be able to react quickly and better in an emergency. This 
effectively minimizes any risk of errors with grave consequences (Müller, 2003)².

Surgical planning performed with digital planning software like mediCAD Spi-
ne® 3D resembles good flight preparation: all the necessary surgical proce-
dures with the implants required for the surgery are ‘simulated,’ i.e. played 
through mentally in their entirety. The automatically generated planning log sum-
marizes all the essential information once more and is available immediately.   
The risk of a ‘crash landing’ in the operating room is minimized - you are better pre-
pared!
Not only that: from the demonstration of the graphics generated by mediCAD Spi-
ne® 3D with just a few clicks, you will be better able to advise your patients and win 
their trust. You will create a better basis on which to build all further treatments. 
Well-informed patients place high demands on being thoroughly informed prior to 
their elective operations. Getting a second opinion and speaking with several col-
leagues is the rule today and supported by health insurance companies. The quali-
ty of advice is a key criterion for the choice of doctor and decision by the patient. 

The extra time spent on 3D planning with mediCAD Spine® 3D is a good investment, 
especially when it comes to complex spine surgery, and is later rewarded by smoo-
ther workflows in the operating room. At an hourly rate of €100, one minute of pre-
operative planning costs €1.70. In contrast, one operating room minute, at €40-50 
already in 2012, costs considerably more (Fleischer, 2012)¹.
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No computer-assisted planning of spinal surgeries is currently mandated by law. In 
any case, with the mediCAD Spine® 3D planning software at hand you are well prepa-
red for the future. Developments of the past two years have shown that spine surgery 
is increasingly oriented to the demands and requirements of orthopedic surgery (e.g. 
the national endoprosthesis register, with its mandatory surgical planning) and emer-
gency trauma surgery (trauma register, etc.). 
Person-related certification options (basic/master certificates) and, since Janu-
ary 2017, institutional certification options of the German Society for Spine Sur-
gery (DWG) (Spine Center I-III) can be mentioned in this context. mediCAD Spine® 
3D is integrated as a software module into the practice’s or department’s HIS/
PACS, and facilitates seamless documentation. System and software support is 
available to you during your day-to-day work even at short notice from the manu-
facturer: mediCAD Hectec GmbH (support@mediCAD.de or +49 871 330203-0). 

With mediCAD Spine® 3D, you can employ a very profitable, medically and economi-
cally viable ‘tool’ that satisfies your own high standards and those of your patients, 
and should not be left unused. Personally, I prepare every instrumented spine surgery 
with the software and feel better because of it. The amount of work involved here is 
taken into account by the health insurance companies and recorded in the DRG cata-
log as procedure 5-83w.20 (G-DRG system 2017).”

As the global leader in digital surgery planning – with over 20,000 clinical users of me-
diCAD® - mediCAD Spine® 3D has become an innovative tool that allows the physician 
to achieve optimum, audit-compliant and modern surgery preparation in the field of 
spine surgery. The software is a tremendous help to the daily routine of neurosur-
geons in terms of preoperative planning and impresses with the following features: 

• sagittal balance with automatic correction
• automatic placement of screws (mono- and multiaxial)
• automatic placement of cages (discs and replacement vertebrae)
• multiple osteotomies (e.g. when treating scoliosis)
• insertion of rods with optimum length and automatic alignment to the tulips
• hybrid planning for comparing CT and X-ray images
• automatic segmentation of CT images
• automatic measurements (pedicle diameter, lordosis, etc.)
• user-defined interfaces (views)
• visualization of soft tissues and organs
• navigation interface
• OP viewer
• planning report with the performed measurements and implants used
• monthly updated implant database
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mediCAD Spine® 3D -  
your powerful tool in spine surgery



Research and development have a special significance at mediCAD Hectec 
GmbH. The development and continuous improvement of our software 
are always our priority.
mediCAD Spine® 3D is continuously improved and developed in close coo-
peration with renowned spinal surgeons, the product developers and soft-
ware engineers at mediCAD Hectec GmbH, as well as specialists from every 
medical field. A prospective clinical radiological examination of the new 
preoperative planning system for spine surgery was, for example, launched 
together with Dr. Reinhold and Klinikum Südstadt Rostock.

The study was approved in February 2017 by the Ethics Committee of the University 
of Rostock. The first patients are included and are currently being evaluated. The stu-
dy is aimed at an exact evaluation of the software module in everyday clinical practice. 
Preoperative planning with mediCAD Spine® 3D only uses the usual and already avai-
lable digital X-ray images and CT imaging data of the affected region and compares 
these with the actual, post-operative treatment results.
Aspects of the planning process (duration of the planning, potential errors and defi-
ciencies of the program) and the intra-operative surgical procedure (implants actually 
used, potential problems and intra-operative particularities) are recorded and evalua-
ted.

The findings obtained during the study will help to improve the treatment procedures 
of patients with spinal disorders who require surgical intervention, and are used to 
develop and optimize the software - particularly in terms of its functionality in routine 
clinical applications.

mediCAD Spine® 3D, with its sophisticated product concept and ease of use, can only 
impress through these kinds of hands-on studies and software tests under mediCAD 
Hectec GmbH’s motto: “developed in collaboration with doctors for doctors” by im-
proving patient treatment quality and reducing the workload in a hospital’s daily rou-
tine.
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mediCAD Hectec GmbH

mediCAD Hectec GmbH has been developing software solutions for orthopedic sur-
geons since 1994. Our goal is to enable efficient and secure digital planning for joint 
operations - in clinics as well as in practices.
In 1999, mediCAD Hectec GmbH was the first company worldwide to develop a soft-
ware program that allows the user to create complete and professional pre-operative 
planning for a joint replacement in a digital environment with just a few keystrokes/
clicks.

With mediCAD®, the company has set an innovative milestone worldwide in suppor-
ting surgical orthopedics. By automatically archiving all the necessary information 
and ensuring consistent traceability of the findings and pre-operative preparation, 
mediCAD® is the ideal opportunity for your optimally prepared, professionally mana-
ged and audit-compliant, documented operation, with the correspondingly recorded 
follow-up care.
Thanks to its close cooperation with leading companies in the medical technology field 
and the successful use of mediCAD® in more than 4,000 hospitals worldwide, medi-
CAD Hectec GmbH, with around 50 employees, is already a global player in the field of 
medical software solutions.
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