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AI-Rad Companion1

AI-based clinical decision support

Radiologists are dealing with an ever-increasing 
workload.2 They are faced with more complex cases 
and tasks with higher expectations and even new 
regulatory requirements. At the same time, rates of 
remuneration are declining, and competition is 
increasing. For many radiologists, these forces 
 negatively impact their job satisfaction2, and even 
more importantly, the time they have available 
for consultation and research. This means less time 
for interpretation3, which can lead to higher risk 
of error rates.4 

The AI-Rad Companion is a family of vendor neutral 
and multi-organ AI-powered solutions that support 

the image-based clinical decision-making procedure. 
We have created different solutions designed to 
help radiologists to cope with growing demands and 
 challenges when reading images and planning 
 treatment. 

Once the CT, MR, or X-ray images are post-processed 
by the software solutions, the deep learning algo-
rithms automatically support analysis of the data by 
providing valuable annotated clinical images, quanti-
fications, structured findings, and comprehensive 
reports. All results can be reviewed and checked 
either on the confirmation screen or directly in the 
Picture Archiving System (PACS), and then can 

be determined to be accepted or declined. 
The confirmed results are then sent to the PACS, the 
Treatment Planning System (TPS), or to another 
selected target node, with one click. All the while, 
every step remains under the clinicians’ control.

The different AI-Rad Companions may help to speed 
up routine workflows by taking over basic repetitive 
tasks. While also helping in reducing inter-reader 
variability when reading medical images. The auto-
mated routine aims to give clinicians more time to 
focus on critical issues.

The algorithms can be cloud-based deployments or 
as on-premises applications and use the certified 
secure teamplay infrastructure, which is compliant 
with the HIPAA (Health Information Portability and 
Accountability Act, USA) and the EU GDPR (General 
Data Protection Regulation). They seamlessly 
 integrate into existing workflows and comply with 
DICOM (Digital Imaging and Communications in 
Medicine) standards. 

The AI-Rad Companion family can be deployed in two 
different ways. Either as a cloud deployment that 
allows for near instant scalability without any of the 
concerns of hardware purchase, maintenance, and 
upgrades; or as a “on edge” deployment where the 
algorithm is running in an environment within your 
IT infrastructure but is still updated and  maintained 
from the cloud.
The algorithms are trained, tested, and validated 
using extensive clinical datasets which have been 
carefully collected from various institutions to 
 represent the target population.
Meet the five members of our AI-Rad Companion 
family1 on the following pages and let them be your 
personal companion on your journey through 
 radiology.
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AI-Rad Companion 
Brain MR1

Automatic segmentation and calculation 
of different brain areas

In almost every country in the world, the proportion 
of older people in the population is increasing. 
By 2050, the number of people above 65 years old 
is expected to double compared with 2020, 
growing from 9.3% to more than 16% of the global 
population.2 Therefore, the World Health 
 Organization (WHO) is expecting a significant rise 
in neurodegenerative diseases such as dementia: 
today, approximately 55 million people around the 
globe are suffering from this debilitating and 
 disorienting illness. This figure is only expected 
to rise to around 78 million in 2030, and 
139 million in 2050.3

Is the current neuroimaging workflow prepared for 
the extra workload? Presently, radiologists mainly 
rely on expert knowledge, and that comes with a 
high intra- und inter-reader variability. The assess-
ments are mostly qualitative with a few semi- 
quantitative scores. 
The AI-Rad Companion Brain MR for morphometry 
analysis provides automatic and reliable volumetric 
values of brain structures and tissue classes together 
with the comparison with age- and gender-matched 
reference population. These values enable physicians 
to assess the volumetric status of the brain more 
objectively. 

Left page:
Deviation map: Displays the 
deviation for each brain struc-
ture from an average age- and 
gender-matched normative 
volume (Courtesy Department 
of Neuro radiology, University 
Medical Center Mannheim, 
Germany)
 
Right page, left side:
Label map: Displays each 
region of the brain in a 
different color (Courtesy 
Department of Neuroradiology, 
University Medical Center 
Mannheim, Germany)

Right page, right side:
WMH map visualizing the white 
matter hyperintensities fused 
with the registered T2 FLAIR 
image (Courtesy CHU 
 Lausanne,  Switzerland)

AI-Rad Companion Brain MR
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•  The AI-Rad Companion Brain MR is a post-
processing image analysis software that assists 
clinicians in viewing, analyzing, and evaluating MR 
brain images that is based on DICOM standards.

•  Our AI-Rad Companion Brain MR for morphometry 
analysis performs an automatic segmentation of 30 
or more different brain structures (based on your 
geographical location) and calculates the volume 
of gray matter, white matter, and cerebrospinal 
fluid in various brain segments. 

•  The software automatically compares the brain 
volumes to a normative database of healthy popu-
lations. This database follows the standards from 
the Alzheimer’s Disease Neuroimaging Initiative 
(ADNI) and allows to generate a highlighted devia-
tion map which can help to identify and monitor 
volumetric changes, such as shrinkage. 

•  The input data are T1-weighted (a basic pulse 
sequence in MR) MPRAGE (magnetization-prepared 
rapid gradient-echo) images in a single-frame data 

format, which must be acquired before the contrast 
agent is applied and comply with ADNI standards. 

•  The AI-Rad Companion Brain MR for white matter 
hyperintensities (WMH) extends the Brain 
Morphometry feature by including segmentation 
and quantification of WMH.

•  The brain WMH feature provides WMH counts, 
volumes, and locations according to the McDonald 
criteria over four brain regions, which can aid in 

“From a clinical point of view, 
deviation maps are the most 
relevant for us. We primarily 
focus on them to support clinical 
diagnosis of dementia subtypes 
based on imaging phenotypes.” 5

In a nutshell

Dr. Máté Maros | University Medical Center, Mannheim, Germany

AI-Rad Companion Brain MR



7

the evaluation of multiple sclerosis (MS). The input 
data are a T1-weighted MPRAGE image series and 
T2-weighted 3D FLAIR (Fluid Attenuated Inversion 
Recovery Imaging) images. 

•  The software post-processes all the imaging data 
automatically and sends the outcomes directly to 
the PACS. For those users who would like to have 
full control over the AI-enhanced findings, the 
result preview functionality can also be used to 
confirm or reject the displayed results. 

•  The AI-Rad Companion Brain MR feeds all results 
into a structured report providing neurologists with 
objective, quantitative data. 

•  All numerical values are listed in a report. A label 
map also displays each region of the brain in a 
different color, and a deviation map shows the 
deviation of each brain structure from the average 
age- and gender-matched normative volume.

•  Our AI Rad Companion Brain MR uses the teamplay 
digital health platform and supports cloud-based or 
edge deployment options, based on the institu-
tion’s preferences. 

•  The Brain Morphometry feature supports images 
acquired by MR scanners from different major 
vendors.4 The brain WMH feature works with 
images acquired by Siemens Healthineers 
MR scanners.

Brain MR

Local

AI-Rad Companion
hosted on teamplay digital 

health platform

Cloud

Automated results

Functionalities

Measuring Highlighting Reporting

AI-Rad Companion Brain MR
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AI-Rad Companion 
Chest CT1

Automatic highlighting of anatomies 
and abnormalities in chest CT images

Lung, heart, and musculoskeletal diseases are a 
leading cause of mortality and low quality of life.2 
While a Chest CT images all these areas for the chest, 
the dataset of a single chest CT scan can easily 
amount to a couple of hundred images that physi-
cians have to check manually for abnormalities. As 
an observant partner, it supports young radiologists 
as well as experienced clinicians who are under 
constant time pressure.

Left page:
3D visualization of the aorta 
with different landmarks 
(Courtesy Klinikum Nürnberg, 
Nuremberg, Germany)

Right page, left side:
Measurement of height and 
mean Hounsfield value in 
each vertebra (Courtesy 
Klinikum Nürnberg, 
 Nuremberg, Germany)

Right page, right side:
3D visualization of the lung 
with detected lung lesions 
(Courtesy Department of 
 Radiology, Multimagem, 
Salvador, Bahia, Brazil)

AI-Rad Companion Chest CT
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•  The AI-Rad Companion Chest CT is a decision 
support tool for the radiological assessment of CT 
images of the thorax. It helps clinicians by images 
automatically highlighting anatomies and 
 abnormalities, including incidental findings. 

•  The software provides algorithms that 
 automatically quantify, highlight, segment, report. 
While helping to strengthen follow-up imaging on 
the lungs, heart, aorta, and vertebral bodies. 

•  In the user interface, a table summarizes all results 
and quantifications. A visual scheme helps to draw 
attention to potential abnormalities. 3D rendering 
also quickly provides an intuitive overview of the 
type, number, and spatial context of all findings. 

Chest CT

In a nutshell

Local

AI-Rad Companion
hosted on teamplay digital 

health platform

Cloud

Automated results

Multi-organ approach Functionalities
Measuring Highlighting Reporting

SegmentationFollow-up

Heart

Lung

Aorta

Vertebra

AI-Rad Companion Chest CT
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•  When desired, a confirmation by the clinician can 
be triggered either in the confirmation UI or 
directly in the PACS, and the results can then be 
transferred to the report. The clinician always has 
the last word.

•  The software also flags up problems that might 
have been overlooked because they were not the 
focus of the original examination, such as the 
finding calcifications of the coronary vessels, while 
exploring the lung tissues for screening. 

•  The algorithms do not make a diagnosis but help 
to enable the clinician by highlighting areas 
of concern deemed suspicious by the algorithm.

•  Our AI-Rad Companion Chest CT consist of three 
modules. The Pulmonary Module offers an 
 assessment of the lung and the airways, the 
 Cardiovascular Module assesses the function of the 
heart and the vascular system around the heart, 
and the Musculoskeletal Module evaluates 
thoracic spine health. 

•  The Pulmonary Module supports automated 
segmentation and quantification of the lungs and 
lung lobes. It identifies areas with lower Hounsfield 
values compared to predefined thresholds. It 
segments and measures lung lesions, and also 
identifies areas with elevated Hounsfield values 
and distinguishes between areas with elevated 
versus high opacities. 

•  The Cardiovascular Module supports segmentation 
and quantification of the heart and the thoracic 
aorta. It quantifies the total calcium volume in the 
coronary arteries and provides a threshold-based 
classification of the total calcium volume. It also 
quantifies the maximum diameter of the aorta and 
detects nine anatomical landmarks according to 
the guidelines of the American Heart Association 
(AHA). 

•  Scientific evidence indicates a good correlation 
between AI-based calcium quantification and the 
Agatston Score.3 In addition, AI assistance reduces 
the radiologist’s mean reporting time for aneurysm 
follow-up by as much as 63% and reduces total 
inter-reader variability by as much as 42.5%.4 

AI-Rad Companion Chest CT

•  The Musculoskeletal Module provides labeling and 
segmentation of thoracic vertebrae, quantifies 
their height in three locations, determines height 
deviation, and measures mean vertebral body 
HU-density, helping the radiologist to diagnose 
suspected fractures and suspected osteoporosis.

•  The software uses the certified, secure teamplay 
digital health platform infrastructure, conforms to 
DICOM standards and integrates into the existing 
imaging infrastructure. There is now no need for 
institutions to invest in new machines or additional 
computing power.
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“When radiologists create a report, there is a 
 variability of about ten to 20 percent depending 
on the examiner. In an algorithm-based diag-
nosis, this variability is completely eliminated, 
and the results are very consistent.” 5

Dr. Bram Stieltjes | University Hospital Basel, Switzerland

Left page:
Heart with coronary 
 calcifications (Courtesy 
Klinikum Nürnberg, 
 Nuremberg, Germany)
 
Right page:
Lungs with pulmonary densi-
ties (Courtesy Department of 
Radiology, Multimagem, 
Salvador, Bahia, Brazil)

AI-Rad Companion Chest CTAI-Rad Companion Chest CT

13
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AI-Rad Companion 
Chest X-ray1

Automatic highlighting and identification 
of radiographic findings on chest x-ray images

Chest X-ray examinations are one of the most 
frequent radiological procedures worldwide. 
It also means radiologists are under pressure with 
so many examinations to conduct and therefore 
have time crunches for individual cases.2 
Studies have shown that the median reading time 

for a chest X-ray is less than two minutes.3 
Additional research reveals that approximately 90% 
of missed lung cancer cases occur on chest X-rays.4 
AI-Rad Companion Chest X-ray is a reading aid 
that helps clinicians in their daily routine where 
they may face a growing workload.

Left page:
Different AI findings marked 
on chest X-ray (Courtesy MVZ 
Prof. Dr. Uhlenbrock und 
Partner, Dortmund, Germany)

AI-Rad Companion Chest X-ray
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•  The AI-Rad Companion Chest X-ray is a diagnostic 
aid that uses an artificial intelligence algorithm to 
automatically highlight and identify radiographic 
findings in the lungs and pleurae. 

•  The software detects the presence of five prespeci-
fied findings on upright posterior-anterior chest 
X-ray images. These prespecified findings represent 
most chest X-ray findings in radiological routine: 
pneumothorax, pulmonary lesions, atelectasis, 

consolidation, and pleural effusion. Additionally, 
AI-Rad Companion Chest X-ray can highlight 
 pneumothorax and consolidation on AP images 
such as mobile chest X-ray images taken in a 
hospital bed.

Chest X-ray

In a nutshell

Local

AI-Rad Companion
hosted on teamplay digital

health pla�orm

Cloud

Mul�-reader

Func�onali�es

Iden�fying Highligh�ng

Poten�al radiographic findings
Lesions Pneumothorax

Pleural effusion
Atelectasis

Consolida�on

AI-Rad Companion Chest X-ray
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•  Our AI-Rad Companion Chest X-ray supports 
 radiologists in clinical decision-making as a 
 concurrent reader. 

•  The software comes with a fully integrated digital 
workflow that is based on DICOM standards. 
Both the original and the annotated images can 
be viewed within minutes of the examination. 

•  The software is intended to be used concurrently 
with original images before making a final decision 
on a case. 

•  Each radiographic finding is highlighted with a 
colored frame for easy viewing and accompanied 
by an AI confidence score. A score of 10 indicates 
that the software is highly confident that the 
depicted finding is correct.

•  For each type of uploaded input data, radiologists 
can define whether the results require manual 
confirmation or if the results are sent to the PACS 
automatically. 

•  It is indicated for use in adult patients and settings 
including routine check-ups, clinical outpatient 
departments, and disease screening. 

•  A clinical reader study showed that the perfor-
mance of the algorithm measured in terms of area 
under the curve (AUC) above 90% for all target 
radiographic findings proving high accuracy. One 
of its main achievements was a substantial increase 
in sensitivity, indicating the value of the software 
specifically in highlighting easy-to-miss lesions.5 

•  Detecting pulmonary lesions is considered 
 particularly challenging. Peer-reviewed scientific 
evidence shows that the AI-Rad Companion Chest 
X-ray was associated with improved detection 
of pulmonary nodules on chest radiographs 
compared with unaided interpretation for different 
levels of detection difficulty and for readers 
with different experience.6

AI-Rad Companion Chest X-ray

•  Our AI Rad Companion Chest X-ray supports 
 cloud-based and on-edge deployment options. 
This also enables hybrid computing which 
combines the benefits of both options. The 
 institutions can select the deployment model 
which meets their preferences and privacy 
 requirements. 
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“AI-Rad Companion Chest X-ray 
is fully embedded in the reading 
workflow and the representation 
of outcomes is presented in a 
perfect manner. It delivers the 
right information in a short and 
crisp format.” 7

Dr. Karsten Ridder | MVZ Prof. Dr. Uhlenbrock und Partner, Dortmund, Germany

Left page:
Lesion detected and marked 
by AI (Courtesy MVZ 
Prof. Dr. Uhlenbrock und 
Partner, Dortmund, Germany)

AI-Rad Companion Chest X-ray
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Consolidation (Courtesy MVZ 
Prof. Dr. Uhlenbrock und 
Partner, Dortmund, German)

Findings – (AI confidence above 5 are highlighted)

Abbr. Name AI Confidence*

Caution 

The findings and AI confidence score shown on this
summary were auto-generated.

AI confidence score should be always interpreted as 
the non diagnostic likelihood of the findings.

    AI Findings
* Confidence score range (1-Low to 10-High)

Not found by AI

21

AI-Rad Companion Chest X-ray
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AI-Rad Companion  
Prostate MR1

Annotated whole prostate segmentation, detection 
of suspected lesions and classifications based on 
PI-RADS for prostate cancer diagnostic assistance

Prostate cancer is the second most frequent cancer 
and the fifth leading cause of death in men world-
wide.2 Both the European Association of Urologists 
(EAU) and the National Institute of Clinical Excellence 
(NICE) in the UK have included the primary diagnosis 
of prostate cancer using MR and MR/ultrasound (US) 
fusion biopsy in their guidelines. Further institutions 
are looking to follow suit. The AI-Rad Companion 
Prostate MR supports radiologists in both tasks, that 
is MR and US fusion biopsy.

Left page:
Information and visualization 
of prostate lesions in AI-Rad 
Companion Prostate MR 
(Courtesy  Radiomedicum, 
Bad Nauheim, Germany)

AI-Rad Companion Prostate MR
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•  Our AI-Rad Companion Prostate MR (version VA40) 
is an AI-powered, cloud-based augmented work-
flow solution for prostate imaging support. It 
assists radiologists in interpreting multiparametric 

MR DICOM images of the prostate and provides 
annotated images for targeted MR/US-fusion biop-
sies as well as a seamless information transfer to 
the urologist. 

•  The software automatically segments the prostate 
gland and marks the organ’s outer contour in a few 
seconds as opposed to the several minutes it takes 
to do so manually. It also calculates the volume of 
the gland. 

Prostate MR

In a nutshell

AI-Rad Companion Prostate MR

Local

AI-Rad Companion
hosted on teamplay digital

health pla�orm

Cloud

Automated results
sent to urologist

Func�onali�es

Measuring Highligh�ng Scoring Repor�ng
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•  The algorithm automatically detects, segments, 
quantifies, and classifies suspicious prostate lesions 
and provides this information along with a lesion 
score and a visualization of their localization on a 
pictogram. 

•  The software then allows the radiologist to manu-
ally adjust the automatic segmentations, delete 
lesions, and edit the lesion score as well as the 
diameter and localization of the lesion. 

•  The radiologist can also mark other potential 
targets for biopsy and add comments to ensure 
that no information is lost. 

•  When the patient’s PSA (prostate-specific antigen) 
value is known, the software calculates the PSA 
density.

•  The European Society of Urogenital Radiology 
(ESUR) drafted guidelines, including a scoring 
system for prostate MRI, known as Prostate 
Imaging-Reporting and Data System (PI-RADS). The 
software computes a global PI-RADS v2.1 score, 
based upon those guidelines laid out. 

•  All displayed results can be confirmed or rejected 
before they are passed on to PACS or an image 
reading system. 

•  The segmentation results can be exported as 
“burnt-in” contours in a Radiotherapy Structure Sets 
(RTSS) format which is then used by urologists in 
TRUS (Transrectal Ultrasound)-guided biopsies. 

•  AI-Rad Companion Prostate MR can improve mean 
detection performance, while reducing inter-reader 
variability and reading time. Scientific evidence 
shows that the average reading accuracy of 
 experienced radiologists in detecting clinically 
significant cases (PI-RADS ≥4) increased by 4.4% 
from 0.84 to 0.88 in terms of area under the curve. 
Inter-reader concordance increased by 63% and 
the median reading time decreased by 21% from 
103 to 81 seconds.3

AI-Rad Companion Prostate MR

•  Additional scientific evidence shows that less 
 experienced readers profit most from using AI-Rad 
Companion Prostate MR. In terms of area under 
the curve, they reached performances comparable 
to those of experienced radiologists.4

•  The software supports cloud-based and on-edge 
deployment options. This enables the institution to 
select the option that suits their requirements.

•  AI Rad Companion Prostate MR supports images 
that are acquired from different vendors and does 
not depend on any specific vendor DICOM tag.
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“Beyond detection of suspected 
lesions, better targeted 
biopsies from cancer suspicious 
regions at highest risk of 
harboring the most aggressive 
lesion is needed.” 5

Professor Anwar R. Padhani | Mount Vernon Cancer Centre and Institute of Cancer Research, Royal Marsden Hospital, London, England

Left page:
Optional calculation of the 
PSA density when PSA 
value has been provided 
(Courtesy  Radiomedicum, 
Bad Nauheim, Germany)

AI-Rad Companion Prostate MR
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Left page:
Marked image (Courtesy 
Radiomedicum, 
Bad Nauheim, Germany)

Right page:
Result overview (Courtesy 
Radiomedicum, 
Bad Nauheim, Germany)

AI-Rad Companion Prostate MR
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AI-Rad Companion 
Organs RT1

Contouring support for organs-at-risk 
in radiation therapy

In many institutions, organs-at-risk (OAR) are 
contoured manually and as a result valuable staff 
resources are tied up, turning OAR contouring into a 
cost- and time-intensive task.2 In addition, inter-
observer variability can make it difficult to achieve 
consistent contouring results, and operators need to 
be trained in common contouring guidelines.3 

Because OAR contouring is vital for a precise dose 
distribution during radiotherapy and to ensure that 
healthy OAR located near a tumor are spared, this is 
something that can highly benefit from automation. 
The AI-Rad Companion Organs RT supports 
 professionals in this routine work.

Left page:
Contouring of organs in a CT 
image of the thorax (Courtesy 
University Hospital Erlangen, 
Erlangen, Germany)

AI-Rad Companion Organs RT
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•  AI-Rad Companion Organs RT is an AI-based post-
processing software that automatically contours 
organs and anatomies on DICOM CT images as part 
of the radiation therapy planning process. 

•  The software supports a fully automated workflow 
with the potential for timesaving and increased 
standardization.  
The time saved due to high quality automated OAR 
contouring can help to potentially free up resources 
to focus on other tasks.2

•  The software is trained by deep learning to contour 
OAR in the head and neck, thorax, abdomen, and 
pelvic region. This includes for example the brain, 
breasts, lungs and prostate. But, the contouring of 
other body parts is also supported, such as the 
spinal cord, esophagus, lymph nodes and skeleton.

Organs RT

In a nutshell

Local

AI-Rad Companion
hosted on teamplay digital 

health platform

Cloud

Treatment Planning System

Organs-at-risk contouring

Abdomen Brain, Head & Neck Breast Lung Prostate

AI-Rad Companion Organs RT
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•  Clinical users can review the contours, so they can 
confirm or decline the results. 

•  If the results are confirmed, the software then 
sends the case in the form of a DICOM RT structure 
set file (RTStruct) to a configured target node, 
 typically a treatment planning system (TPS) or an 
interactive contouring application. 

•  Our AI-Rad Companion Organs RT also supports the 
use of organ template configurations that can be 
aligned with institutional protocols, which may 
improve standardization of the institution’s clinical 
workflow.

•  The software is not intended to automatically 
detect or contour lesions. 

•  The software’s performance was analyzed in a 
 clinical evaluation, which showed that 77% of the 
organ contours provided by the software required 
no modification and 95% of the organs contoured 
were classified as either clinically usable or 
requiring only minor edits. The thorax, and the 
male and female pelvis received ratings of greater 
than 95%, which included contours that were 
 clinically usable or required only minor edits.4

•  AI-Rad Companion Organs RT is available on the 
teamplay digital health platform, which is cloud 
based. But the software also supports on-edge 
deployment options so that the institution can 
select the option that suits their requirements.

•  The software supports images that are acquired 
from different vendors.5

AI-Rad Companion Organs RT

•  By exploiting supervised deep learning methods, 
the algorithms are trained with high quality CT 
datasets obtained for each body region from 
various radiation therapy and radiology depart-
ments in Europe and America. Once validated and 
released the algorithms are deployed within the 
software in a modular fashion and automatically 
made available for the customers.

•  The number of patients with conditions that create 
major challenges for treatment will rise signifi-
cantly between now and 2030.6 To manage these 
challenges, institutions need to be able to focus 
on the clinical question and automate other tasks. 
The software may help to reach that goal.
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Left page:
Head Neck contouring 
 (Courtesy  Leopoldina- 
Krankenhaus der Stadt 
Schweinfurt GmbH, 
 Schweinfurt, Germany)

“The use of AI-Rad Companion 
Organs RT makes our life easier. 
Especially the contouring of 
organs in the upper abdomen 
leads to a noteworthy reduction 
of turnaround time.” 7

Dr. Alexandros Papachristofilou | University Hospital Basel, Switzerland

AI-Rad Companion Organs RT
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Left page:
Contouring of the prostate 
(Courtesy  University Hospital 
Erlangen, Erlangen, 
Germany)

AI-Rad Companion Organs RT



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.
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