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METHODS
We developed a spring batch-based approach, defining readers,
processors and writers for the data (4), which is a docker service.

Calls to a RESTful interface are made from the reader to assemble
information about the tree-like XNAT internal structure (subjects,
projects, experiments, scans). Based on XNAT internal modification
timestamps, requests to the target FHIR server are made to
determine if resources needs to be created, updated or are already
up-to-date. The DICOM header are retrieved and forwarded to the
internal processor. The processor applies a modular mapping
which maps from DICOM tags to FHIR imagingstudy resource
based on the provided mapping recommendation (5). The
resources are combined to a bundle and send to a FHIR server
Additionally, an individual metadata extension is created. This FHIR
extension stores a timestamp, based on internal XNAT data. This
metadata extension is interpreted in the reading process, when
building the working queue.
There are 2 different modes for the reader: experiment driven and
subject driven. The first variant significantly reduces the number of
calls, but increases the amount of data transmitted. The second
variant uses a multiple of API calls, but requires less memory to
process and less space to transfer
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INTRODUC T ION
The MII core dataset defines basic and extension modules on how
data are stored and made available (1). The basic modules include
information about patients, encounter, diagnoses, procedures and
laboratory values. We enrich this dataset with additional
information based on DICOM tags, which are retrieved from a
locally deployed XNAT instance (2). This extended dataset can be
used for better study recruitment and the building of cohorts. We
introduce an incremental approach which extracts data from the
XNAT api, transforms them to a FHIR resource and stores them in a
FHIR based data warehouse (3). A large real world testing dataset
was processed to measure timings and evaluate the mapping.
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RES ULTS
An internal dataset of 2 TB MRI scans (825 unique
imaging sessions) is used for evaluation. To
measure processing speed a local XNAT instance
was used. Each service, XNAT, the FHIR server (
HAPI FHIR 5.3 with PostgreSQL database) and the
etl process ran on different virtual servers in the
local intranet. A complete dataload vs. an
incremental dataload was measured for 10 times.
The upstart time was around 12 s, which is not
included in the timings.

operation mode reader mode database status duration

complete load experiment empty 1m53.355s

complete load experiment filled 2m3.134s

complete load subject empty 2m11.849s

complete load subject filled 2m15.155s

incremental load experiment empty 2m1.362s

incremental load experiment filled 0m4.318s

incremental load subject empty 2m12.483s

incremental load subject filled 0m20.167s

The mapping was evaluated using dicom-fhir-
converter (6) for a subset of the data. The
resulting json files were compared. It could be
proven that the only differences within the JSON
files are the additional extension and within the
metadata. The metadata only describes individual
program parameters and the data source. The
relevant data within the resource match.

DIS C US S ION
Comparing with “dicom-fhir-converter” (6) our
solution applies more to the architecture of a
data integration centre. Instead of transferring a
huge amount of data to process them locally we
provided a solution which connects to a research
PACS and loads only a minimal amount of data.
Unlike the XNAT FHIR plugin (7), the ETL process
can be connected to other local PACS. Only the
reader has to be adapted.
The incremental process is an important step to
enrich the data integration centres. Due to fast
processing it can handle the amount of data.
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The XNAT connector consumes the api endpoint and extracts information about subjects, 
projects, experiments and scans. Depending on the operationmode the information is 

compared to the FHIR Server which results in a working queue. The header are extracted 
and mapped in a processing step. The resulting bundle will be send to the fhir server.
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