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TECHNOLOGY: 
A highly compatible software system for analyzing 
computerized tomography (CT) scans for predicting or 
diagnosing anatomical abnormalities indicative of injured 
ligaments, tendons, and bones. In particular it alerts 
physicians to the presence of occipito-cervical injuries in 
the soft tissue that is often missed in standard patient care 
as they are rare and difficult to spot.  During routine scans 
the software systematically measures the distance 
between the Basion and Dens of the OCC for indication of 
abnormal anatomical geometry and soft tissue damage and 
automatically alerts the physician or radiologist. 

 
LIMITATIONS OF CURRENT PRACTICE: 
Injury to the head from high energy deceleration (e.g., 
vehicle accidents) can compromise the ligaments within the 
head and neck, leading to spinal cord injury or death.  
Measurement of the Occipito-cervical complex (OCC), the 
area between the base of the skull (Basion) and the space 
between the first and second vertebrae (Dens), can be used 
as an indicator of injury.  If the distance between the basion-
dens interval (BDI) exceeds predefined thresholds, then the 
potential risk of undetected OCC injury is significantly 
increased.  
 
BDI is currently measured through visual inspection by the 
physician with the help of radiographs (X-rays) and CT 
imaging to confirm the diagnosis. However, X-rays are 
limited as normal bony structures within the skull impede 
the visualization of fractures. CT imaging improves the 
ability to detect fractures but still has difficulty determining 
injuries to ligaments and other soft tissues. It’s estimated 
up to 30 percent of injuries are undiagnosed likely as a 
result if inadequate imaging (Bohlmann 1979, Gerrelts

 1991).  A separate study found that 29% of patients with 
missed injuries developed permanent neurologic sequelae 
(Davies 1993). 
 
INNOVATION: 
This technology is a novel method to: 

1. Accurately identify and diagnose OCC injury from CT 
imaging. 

2. Administer early treatment 
3. Prevent long term neurological complications and 

death 
4. Eliminate tedious and time-consuming manual examination 
5. Automates detection and assesses risk levels from medical 

images 
6. Minimize technical expertise requirements 
7. Maintain compatibility with existing instrumentation 

An imaging analysis platform system that evaluates CT images 
for the identification and diagnosis of OCC injuries.  The 
invention comprises software that identifies and measures 
anatomical features or landmarks, including bones, tendons, 
and ligaments. Algorithms accept a sequence of CT images 
containing sagittal plane views of the OCC area. A physician can 
then view different cross-sections that clearly display the skull 
and vertebrae. Once the physician identifies the points between 
the skull base and second vertebrae, the software automatically 
performs the analysis by identifying the Basion and Dens. 

 

Once the analysis is complete, the physician is presented with a 
report comparing the calculated BDI with normal BDI. Changes 
in these measurements can confirm OCC damage, which can 
lead to further diagnostics and treatment. Also, the system is 
compatible with leading CT platforms currently used within 
hospitals around the world.  
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POTENTIAL IMPACT: 
In the long term, this image analysis platform could provide 
an automated modality for improving the accuracy of 
identifying injured tissues in at-risk patients. As a result, it 
could lead to early intervention and treatment that may 
reduce long-term complications and even death. Several 
studies indicate that misdiagnosed OCC injury can lead to 
permanent neurological impairments such as cognitive, 
sensor, and motor function in 29 percent of patients. 
Hence, the software could have a dramatic impact on the 
treatment outcomes of patients that may have suffered 
from OCC injury. In addition to OCC injury, the software 
could predict and diagnose other injuries throughout the 
body, involving bones, ligaments, and tendons. 

The global market for medical diagnostic imaging is 
expected to exceed $45 billion in revenues by 2022 at an 
annual growth rate of 5 percent. In terms of CT diagnostic 
imaging, the sector is predicted to reach $3 billion by 2025 
at a rapid growth rate of 12 percent. Growth is due to the 
increasing incidence of disease and traumatic injuries along 
with the advantages CT provides over other imaging 
modalities. 

There have been few if any, technological advantages of 
evaluating OCC injuries in the past few decades. Thus, this 
invention could become the first accurate CT-based 
platform for diagnosing OCC trauma that could enter the 
rapidly growing CT diagnostic marketplace.   

Ongoing Research: 
Baylor is interested in both a simple license as well as 
collaborations to develop the technology further in other 
applications, parallel capabilities, etc.

INVENTORS: 
Brian A. Garner 

Christopher Chaput 

Jacob Hoffman 

 

PATENT STATUS: 
Non-provisional Issued 

US 9,078,621 B2 

 

DEVELOPMENT STATUS: 
Working prototype 

 

BUSINESS OPPORTUNITY: 
Businesses can commercialize the technology by licensing U.S. 
Patent Application 20140133726A1 from Baylor. 

License available as an express license option from Baylor.  

Licensees may have the opportunity to pursue collaborative 
research with the inventors. 

Testing data may be available to companies evaluating the 
technology. 

Blueprints guides companies through licensing & follow-on R&D. 
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