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For years now, radiologists have been 
confronted with the growing com- 
plexity of diagnostic tools, an increasing 
workload and a severe shortage of staff. 

MVZ Prof. Dr. Uhlenbrock und Partner, a  
radiology provider in the Ruhr area that runs 
the radiological services in several regional 
hospitals, has decided to address the  
challenges with artificial intelligence (AI).  
The Siemens Healthineers AI-Rad Companion 
Chest X-ray1 uses machine learning to  
highlight common chest X-ray findings. It also 
provides a score for each finding indicating, 
the so-called confidence score. The Confidence 
score is an indication about the likelihood  
of the finding detected, as a positive finding  
by the respective AI algorithm.

The software uses the teamplay digital health 
platform and a cloud infrastructure based  
on Microsoft’s Azure platform. A local/hybrid 
option2 will be made available in the future. 
The AI-Rad Companion Chest X-ray comes  
with an integrated, digital workflow based  

on DICOM standards that offers the possibility 
to view both the original and the annotated 
image within minutes of the examination.  
Furthermore, the algorithms were trained in 
such a way that the diagnostic accuracy, as 
measured as area under the curve, is in line 
with that of the digital radiology systems of 
different providers.

AI-Rad Companion Chest X-ray may support 
both junior and senior radiologists, the former 

Artificial intelligence  
in radiology:  
doctor’s assistance
The German radiology provider MVZ Prof.  
Dr. Uhlenbrock und Partner is using AI-powered  
decision support and improving diagnostic  
efficiency with the Siemens Healthineers  
AI-Rad Companion Chest X-ray1.

1  AI-Rad Companion Chest X-ray is not commercially available in all countries, and its future availability cannot be ensured.  
The institution works with software version VA22.

2  This feature is under development and not commercially available. Its future availability cannot be ensured.
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In 2020,  
medical data doubles  
every 73 days

by being able to access expert-level decision-
support, the latter through “an extra pair of 
eyes” that may help to prevent inadvertent  
mistakes resulting from high workloads. 

Today’s challenges in routine 
radiology
As a diagnostic service provider, radiological 
departments and radiological practices have  
to fulfil the expectations of “their” clinicians: 

”Artificial intelligence can prevent errors. Not at some 
time in the future, but today. AI tools protect patients, 
and they help radiologists and clinicians to focus. There 
will be no radiology without AI a few years from now.”3

doctors in an emergency department, on a 
clinical ward, or in a private practice expect a 
clear-cut diagnosis quickly and with as much 
diagnostic confidence as possible. This is  
becoming increasingly hard to achieve. One 
reason is the information tsunami that physi-
cians are facing. The doubling time for medical 
data was 3.5 years in 2010, and it is estimated 
to be just 73 days today. [1] What is true for 
medicine as a whole is also true for radiology.

3  The statements by Siemens Healthineers’ customers described herein are based on results that were achieved in the customer’s 
unique setting. Because there is no “typical” hospital or laboratory and many variables exist (e.g., hospital size, samples mix,  
case mix, level of IT and/or automation adoption) there can be no guarantee that other customers will achieve the same results. 

All quotes in this document are from Dr. med. Karsten Ridder; Radiologist at Medizinisches Versorgungszentrum (MVZ)  
Prof. Dr. Uhlenbrock und Partner, Dortmund. Dr. Karsten Ridder is employed by an institution that receives financial support from 
Siemens Healthineers for collaborations.
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To make things worse, there is also a severe 
shortage of dedicated radiologists and radiol-
ogy assistants in nearly every healthcare  
system worldwide. For example, a 2018 report 
by the Royal College of Radiologists stated  
that only 2 % of radiology departments in the 
UK were able to fulfil their imaging reporting  
requirements within contracted hours,  
and that only one out of five NHS (National 
Health Service) trusts had enough interven-
tional radiologists. [2] In the US, a 2019  
American College of Radiologists survey found 
a 30 % increase in job openings in radiology 
within one year. [3] And in Germany,  
almost every second hospital has recently  
reported difficulties in staffing its radiological 
departments. [4] 

Given this background, it doesn’t come as a 
surprise that radiologists and their professional 
bodies are eagerly discussing strategies that 

will allow radiology to remain a reliable corner-
stone of clinical care in the future. Among 
these strategies is using artificial intelligence 
algorithms as tools to improve diagnostic  
efficiency while maintaining or even increasing 
diagnostic quality. At RSNA 2019 in Chicago, 
radiological societies from all over the world 
held a joint meeting on the global radiologist 
shortage, and they identified AI as one of  
several approaches that will help to address 
the challenges that radiology is facing. [5]

The AI-Rad Companion Chest X-ray
Siemens Healthineers has been a pioneer  
of innovation in radiology for more than a  
century now. Among the AI solutions that the 
company is pushing is the AI-Rad Companion1. 
It provides diagnostic aid for radiologists by 
identifying and highlighting pre-specified  
radiographic findings using artificial intelli-

“The number of radiological examinations has increased 
by about one third since the year 2000. Examinations 
are also getting more complex: the number of images 
per study is rising every year. Reimbursement per study, 
on the other hand, is going down.”

1  AI-Rad Companion consists of several products that are (medical) devices in their own right, and products under development.  
AI-Rad Companion is not commercially available in all countries. Future availability cannot be ensured.

All quotes in this document are from Dr. med. Karsten Ridder; Radiologist at Medizinisches Versorgungszentrum (MVZ) Prof. Dr. Uhlenbrock und Partner, Dortmund.
Dr. Karsten Ridder is employed by an institution that receives financial support from Siemens Healthineers for collaborations.
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gence algorithms. The AI-Rad Companion 
Chest X-ray can be understood as part of the 
AI-Rad Companion product family that allows 
different modules enhanced with artificial  
intelligence to be developed and implemented. 
It is a cloud-based solution that supports  
different digital radiology systems and picture 
archiving solutions (PACS) that a radiology  
provider uses. 

The AI-Rad Companion Chest X-ray is the  
latest member of the AI-Rad Companion fam-
ily. It automatically processes upright chest  
X-rays in PA direction. How valuable this tool  
is in clinical routine is demonstrated by MVZ 
Prof. Dr. Uhlenbrock und Partner, a large  
radiology network in North Rhine-Westphalia 
that caters for both private practices and  
several hospitals.Together with other sites in 
Europe and the US, MVZ Prof. Dr. Uhlenbrock 
und Partner has been cooperating with 

Siemens Healthineers on developing the  
AI-Rad Companion Chest X-ray since 2018. 
More than 100,000 chest X-ray datasets were 
provided by Dr. med. Karsten Ridder and his 
colleagues alone, resulting in a thoroughly 
trained and evaluated AI module that is ready 
for daily routine. 

“The chest X-ray is one of the most 
challenging examinations in  
radiology. Differentiating between 
what is normal and what is a  
pathology can be very difficult in 
some cases.”

Clinical images are used with courtesy of the Department of Neuroradiology, University Hospital Mannheim, Germany
All quotes in this document are from Dr. med. Karsten Ridder; Radiologist at Medizinisches Versorgungszentrum (MVZ) Prof. Dr. Uhlenbrock und Partner, Dortmund.
Dr. Karsten Ridder is employed by an institution that receives financial support from Siemens Healthineers for collaborations.
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“The algorithms don’t have to know everything. If the 
software is able to identify the five most important  
pathologies, this will answer about 95 % of all clinical 
questions that arise in daily routine.”

Clinical images are used with courtesy of the Department of Neuroradiology, University Hospital Mannheim, Germany
All quotes in this document are from Dr. med. Karsten Ridder; Radiologist at Medizinisches Versorgungszentrum (MVZ) Prof. Dr. Uhlenbrock und Partner, Dortmund.
Dr. Karsten Ridder is employed by an institution that receives financial support from Siemens Healthineers for collaborations.
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The AI-Rad Companion Chest X-ray is designed 
to detect the presence of five prespecified  
findings. 

Atelectasis (AT)
A respiratory complication after a surgical  
procedure. [6] The AI-Rad Companion Chest 
X-ray detects increased opacities associated 
with volume loss which can be accompanied 
by displacement of fissures, bronchi, vessels, 
the diaphragm, the heart, or the mediastinum.

Consolidation (CO)
AI-Rad Companion Chest X-ray detects signs 
associated with increased parenchymal attenu-
ation, including consolidation and ground 
glass opacity. Consolidative findings are  
indicative of the alveolar spread of a disease, 
most typically pneumonia.

Pulmonary lesions (LES)
The AI tool detects lung nodules, defined as 
rounded or oval opacities < 3 cm, and masses, 
defined as pulmonary, pleural, or mediastinal 
lesions > 3 cm diameter.

Pleural effusions (PEF)
Radiographic signs suggestive of fluid are  
detected in the pleural space between visceral 
and parietal pleura.

Pneumothorax (PTX)
AI-Rad Companion Chest X-ray detects signs 
suggestive of gas/air in the pleural space, in-
cluding both small and large pneumothoraxes. 
Characterization of pneumothorax size is based 
on the ACCP Delphi Consensus statement. [7]

MVZ Prof. Dr. Uhlenbrock  
und Partner in  
North Rhine-Westphalia
MVZ Prof. Dr. Uhlenbruck und Partner was estab-
lished in 1993 and is among the leading radiology 
providers in North Rhine Westphalia, the most 
populous federal state in Germany. It offers a 
broad spectrum of radiological services, including 
digital radiology, CT and MRI imaging, nuclear 
medicine, and radiotherapy. The MVZ is not a  
single building, but rather a network of 13 loca-
tions, both inside and outside of hospitals, with 
around 500 employees altogether – including 
some 70 radiologists.  
 
Part of the MVZ’s business model is running the  
radiological departments of several cooperating 
hospitals that belong to the local hospital provider 
St. Lukas-Gesellschaft. Taken together, the radiolo-
gists perform approximately 270,000 examinations 
per year, among them 70,000 conventional  
radiological examinations, including 30,000 chest 
X-rays. Conventional radiology is done using a  
total of 14 digital radiology systems from different 
manufacturers. IT-wise, MVZ Prof. Dr. Uhlenbrock 
und Partner uses the Siemens Healthineers PACS 
in all its locations. 
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1   Output of the AI-Rad Companion Chest X-ray with markings indicating pulmonary lesions, atelectasis,  
consolidation, pleural effusion, and pneumothorax. Also visible are the AI confidence scores that indicate  
how confident the system is in its suggested finding.

Clinical images are used with courtesy of MVZ Prof. Dr. Uhlenbrock & Partner GmbH, Dortmund, Germany.
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Each radiographic finding that the AI  
identifies is depicted with a coloured frame 
and supplemented by an AI confidence score 
with a range from 1 to 10, with 10 being  
the highest and 1 being the lowest. (Figure 1)  
An AI confidence score of 10 indicates that  
the likelihood of the finding is very high,  
supporting the radiologists in their diagnosis.

Deep-Dive: performance
The diagnostic performance of the AI-Rad 
Companion Chest X-ray was evaluated in a 
multi-case multi-reader study that estimated 
the average reading performance of humans 
and compared it to the performance of the  
algorithm. [8] In total, 1019 datasets were  
selected from three different sites, including 
MVZ Prof. Dr. Uhlenbrock und Partner. This  
was an adult population with a mean age of  

2   Performance 
of radiologists 
and AI 
algorithm 
measured in 
terms of area 
under the 
curve (AUC)

“The AI confidence score is really 
useful in daily routine. If there is  
a 10, then the suggestions of the 
AI-Rad Companion Chest X-ray  
are almost certainly correct.”

Area under the ROC curve
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59 years, nearly half of them females. The 
ground truth was established by a consensus 
process of seven board-certified radiologists 
each with > 7 years of reading experience.  
For the multi-case, multi-reader study, the per-
formance of a further seven board-certified  
radiologists with between 2 and 12 years  
of reading experience was measured against 
the AI algorithm. The observed average  

All quotes in this document are from Dr. med. Karsten Ridder; Radiologist at Medizinisches Versorgungszentrum (MVZ) Prof. Dr. Uhlenbrock und Partner, Dortmund.
Dr. Karsten Ridder is employed by an institution that receives financial support from Siemens Healthineers for collaborations.
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performance of the board-certified readers  
and the contrasting results of the algorithm 
performan ce of AI-Rad Companion Chest X-ray 
are tabulated on page 10 below for each of the 
target findings. 

The study showed that the AI algorithm perfor-
mance measured in terms of area under the 
curve (AUC) was way above 90 % for all target 
findings. (Figure 2) 

Deep Dive: technology and workflow
The Siemens Healthineers AI-Rad Companion 
Chest X-ray is a clinical extension to the  
AI-Rad Companion Engine. It is a CE-certified 
medical product deployed through the  
teamplay digital health platform. For the mo-
ment, the AI-Rad Companion is offered as a 
cloud solution, hosted on the Microsoft Azure 
Cloud. In the course of 2021, there will also  
be a local/hybrid solution available so that in-
stitutions can choose the mode of deployment 
that best fits their individual needs1.

Importantly, the AI-Rad Companion Chest X-ray 
has been trained with image datasets from  
various digital radiology systems from different 
geographical regions. It is intended to be also 
independent of the picture archiving system  
in use, since the AI-Rad Companion was devel-
oped as an interoperable solution that provides 
its localization information in the form of sec-
ondary capture DICOM objects and as machine 
readable DICOM Structured Reports.

“If the AI says that there is no  
pathological finding regarding the 
five radiographic findings it covers, 
then I can be close to 100 % confident 
that this is really the case.”

1  This feature is under development and not commercially available. Its future availability cannot be ensured. 
 
AI-Rad Companion is not commercially available in all countries. Future availability cannot be ensured. 
All quotes in this document are from Dr. med. Karsten Ridder; Radiologist at Medizinisches Versorgungszentrum (MVZ) Prof. Dr. Uhlenbrock und Partner, Dortmund.
Dr. Karsten Ridder is employed by an institution that receives financial support from Siemens Healthineers for collaborations.
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“The AI-Rad Companion Chest X-ray is compatible with all five 
or six different digital radiology systems that we use in our 
network, and it works equally well with all of them. We were 
in fact surprised that there was so little difference.”

“The tool is really quick. Speed is  
no issue in our experience. After 

pressing the ‘send’ button, it  
takes two minutes for the AI to  

provide its assessment.”

Regarding workflow, the AI-Rad Companion 
Chest X-ray provides radiologists with an inte-
grated and fast AI-experience. Once the digital 
chest X-ray is available, it can be forwarded  
effortlessly to the cloud-based AI software. 
This is a highly secure transmission of data 
only, and compliant with the European Union’s 
General Data Protection Regulation (GDPR).  
After post-processing the AI-annotated study 
comes back, is stored in the PACS, and the 
chest X-ray examination is presented to the  
radiologist in original version and annotated 
version on a multi-reader workstation.

Send

All quotes in this document are from Dr. med. Karsten Ridder; Radiologist at Medizinisches Versorgungszentrum (MVZ) Prof. Dr. Uhlenbrock und Partner, Dortmund.
Dr. Karsten Ridder is employed by an institution that receives financial support from Siemens Healthineers for collaborations.
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Never tired, never distracted:  
a reliable assistant for radiologists and clinicians
Radiologists at MVZ Prof. Dr. Uhlenbrock und Partner have been  
co-developing, training, and evaluating the Siemens Healthineers  
AI-Rad Companion Chest X-ray for about 18 months. Today,  
the tool is considered irreplaceable by the MVZ radiologists in all  
13 MVZ locations, since it provides numerous benefits on different  
levels for this particular institution:

Reducing diagnostic errors 
The AI suggestions act as an additional safety 
net, especially for less experienced doctors. 

Standardizing diagnostic quality 
Inter-observer variability is reduced, diagnostic 
quality is maintained, independent of indi- 
vidual experience, time of day or day of week.

Supporting to fight the growing workload 
The AI tool helps radiologists to cope with an  
increasing number of examinations by highlight-
ing clinically relevant findings and by a smooth 
integration in the radiology environment.

Providing an integrated digital workflow 
No digital workaround is required; the AI  
information is almost immediately available  
at whatever workstation it is needed.

The results by Siemens Healthineers’ customers described herein are based on results that were achieved in the customer’s unique setting.
Since there is no “typical” hospital and many variables exist (e.g., hospital size, case mix, level of IT adoption) there can be no guarantee that  
other customers will achieve the same results.
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“I can remember several occasions on which a  
pneumothorax was wrongly treated, either because  

the colleague simply didn’t notice the fine line that is 
the hallmark of pneumothorax, or because a skin fold 
was misinterpreted. With the AI-Rad Companion, this 

kind of error can be prevented in most cases.”

“As a senior radiologist, AI helps me to stay  
attentive for long periods of time. For a junior  
colleague or a clinician, it is a real decision  
support tool that flags abnormalities and helps  
in interpreting unclear findings.”

“The basic idea behind our radiology network has  
always been to integrate ambulatory care and  
hospital care. Artificial intelligence and the AI-Rad 
Companion Chest X-ray are powerful tools that  
make this approach even more feasible.”

All quotes in this document are from Dr. med. Karsten Ridder; Radiologist at Medizinisches Versorgungszentrum (MVZ) Prof. Dr. Uhlenbrock und Partner, Dortmund.
Dr. Karsten Ridder is employed by an institution that receives financial support from Siemens Healthineers for collaborations.
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“The most exciting thing about the  
AI-Rad Companion is that it allows us to 
support clinicians, particularly at night 

and during the weekends. This helps 
them to take confident decisions, and  

it is a huge gain in patient safety.”

After having worked with the AI-Rad  
Companion Chest X-ray for many months 
themselves, the radiologists of MVZ  
Prof. Dr. Uhlenbrock und Partner took the  
next step in December 2020 and made  
the tool available to clinicians in cooperating 
hospitals, for example the St. Lukas- 
Gesellschaft where the MVZ runs the  
radiological departments. Now the local  
staff have immediate access, within  
minutes of the examination, not only to  
the original chest X-ray, but also to the  
AI-annotated dataset. This step has been  
an enormous success.  

Whether colleagues miss a new IT tool or not  
is always a good indication of its clinical  
relevance. Shortly after the MVZ radiologists 
had made the AI-Rad Companion Chest X-ray 
available to the different locations, the  
system had to be taken down for technical  
reasons. Immediately, colleagues started  
to ask when the tool would be available again. 
Apart from being perceived as highly useful, 
using an AI tool is also indicative of an innova-
tive spirit on the part of the radiology provider.

MVZ

All quotes in this document are from Dr. med. Karsten Ridder; Radiologist at Medizinisches Versorgungszentrum (MVZ) Prof. Dr. Uhlenbrock und Partner, Dortmund.
Dr. Karsten Ridder is employed by an institution that receives financial support from Siemens Healthineers for collaborations.

14 July 2021 · siemens-healthineers.com/ai-rad-companion

http://siemens-healthineers.com/ai-rad-companion


“A clinical colleague read an article about us and  
our AI tool in the local newspaper. He gave me a call 
immediately and asked for a corroboration of his  
recent chest X-ray by the AI tool.”

Thinking ahead
The AI-Rad Companion Chest X-ray is just  
the latest recent AI module to use the 
Siemens Healthineers AI-Rad Companion  
products. Apart from Chest X-ray, the  
Chest CT, Brain MR, Prostate MR, and Organs 
RT modules are already available for routine 
use.1 Other prototypes (not for medical use) 
are under development, so-called AI-Rad  
Companion Research. The prototype for chest 
X-ray is designed to automatically identify  
and quantify airspace opacities of the lung,  
enabling simple to use analysis of chest X-rays 
for research purposes only. AI-Rad Companion 
Research Chest X-ray Pneumonia Analysis  
will perform automated lung opacity analysis 
on Chest X-ray (AP or PA viewing direction), 
highlighting identified regions. 
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Several devices of AI-Rad Companion are planned and 
under development, not commercially available in all 
countries, and their future availability cannot be ensured. 
Please contact your local Siemens Healthineers organiza-
tion for further details.

AI-Rad Companion Chest X-ray is not commercially  
available in all countries, and its future availability  
cannot be ensured.
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