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ABSTRACT

Introduction: Better understanding of soft tissue function
biomechanics, especially of human extremitiesuigexct of
intensive research. For soft tissue organs suamussles,
skin, or cartilage, 3D-reconstruction only providesnap- (

/

shot of continuously deforming structures. In castr 4D-
viualization enables rendering time dependent hiebav
This article is dedicated to 4D-visualization ofan ankle
joint flexion (Fig. 1) by a highly trained voluntegnale, 38 \
Y) based on dynamic magnetic resonance tomogra—— ‘»:;‘V'
(MRI). It is part of a detailed research projechcerning

=
4D-visualization based on dynamic radiology [2]. 7
Methods: Generally, dynamic radiological data sets cons teli

of series of static radiological data sets seqayticquired ey,

recording time dependent patient’s behaviour. Bhigly is Fig. 1: Ankle joint fle-
based on a series of 6 high resolution MRI data eath xjon and extension [3].
comprising 40 sagittal slices with 1.1 mm x 1.1 mixel

size and 2 mm slice distance (Siemens SymphonyT,lvibe tra_bh_nativ_5 imaging
sequence: special fast, fat suppressed MRI protaitblout contrast agent). As real
time MRI is still beyond actual technical possii#s, the ankle joint was stepwise fle-
xed, but without muscles’ relaxation which we €gliasi continuous” dynamic data ac-
quisition. After refined image processing of the MRages, the anatomical structures
were visualized by means of direct volume rendeusigg different color maps and de-
grees of transparency. Continuous update for etrerg step provided dynamical se-
quences of ankle joint flexion. All image processinisualization, and reconstruction
steps were performed using the visualization platfémira 4.1 [1, 4]. Due to very
high hardware requirements, a Celsius V-Serie Caoenpibiemens-Fujitsu) was used
equipped with a nVidia Quadro FX4000 graphics board

Results: Dynamic sequences of whole lower leg and footrdu@nkle joint flexion
were provided. The actual visualization was perfeadtrwvith special focus on muscles,
tendons, and vascular structures (Fig. 2). By dyaavtRI, we get information about



changing shape as well as, referring to the gréyegaof the MR images, about altered
inner condition of the considered organ, see érgthe gastrocnemius muscle and the
Achilles’ tendon in Fig. 2.

Discussion and outlook:The presented approach is still very demandingablgi be-
sides being in highly trained physical conditiome ttoncerned volunteer had detailed
medical background. High resolution MRI with fasgaisition time as well as 4D-vi-
sualization is subject of ongoing research. Acyyalle are contributing to functional
anatomy and biomechanics by providing insight ® dignamics of the entire anatom-
ical entity including bone, tendons and tendon #isgamuscles, ligaments, vascular
structures, nerves, and surface. With regard towsikind of simulation, we are able to
contribute to validation as well as by providinghstraints resp. boundary conditions as
mostly the whole structure is too complex for thmwdation. Future research will be de-
dicated to further reduction of acquisition timefimement of the visualization with
regard to anatomical details, and automizatiorhefdata processing as one of the next
steps will be the application of this methodologlinical cases.
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Fig. 2: Dynamic sequence of lower leg and foot during afdilet flexion.
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