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Introduction
Medical imaging systems like surgical microscopes or endoscopes are indispensable in the daily work for surgeons already for a long time. Nowadays, these systems have evolved to a complete new level by offering fully digitized processing chains. Especially, image-based surgical guidance can benefit from these technical advancements, mainly for
highly challenging surgeries like cholesteatoma removal.
Cholesteatoma is a destructive proliferating tissue. It can lead to deafness when the ossicular chain is damaged or the
cochlea is breached. The only treatment for this disease is surgery. During surgery, it is very difficult to differentiate
between healthy tissues and cholesteatoma. Moreover, it can even recur if not all tissue particles of cholesteatoma are
removed, resulting in unwanted consecutive surgery.

Methods
We developed a stereo-multispectral endoscopic prototype using a filter-wheel for surgical guidance to remove cholesteatoma tissue in the middle ear. This image-based method combines multispectral tissue classification for cholesteatoma
identification, 3D-reconstruction to detect all removal parts and determine its metric dimensions intraoperatively. The
multispectral illumination ranges from λ = 400 nm to λ = 500 nm with step-sizeo of 20 nm, which results in six different
narrow-band illumination modes. For classical RGB imaging, a broadband illumination mode is applied before and after
the narrow-band illumination.

Results
The best wavelength to differentiate cholesteatoma from bone has been identified as λ = 420 nm for our multispectral 3Dendoscope. The spectral information is augmented using an overlay technique in the broadband mode. The combination
with stereoscopic 3D-reconstruction results in new valuable visualization of intraoperative data. The combination enables
us to a 3D-model of the patient’s anatomy highlighting the identified malicious tissue and compare the sizes with preoperative CT data.

Conclusion
First results are promising as cholesteatoma can correctly identified, easily highlighted, and visualized as a true-scale 3D
model showing the patient specific anatomy.
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Introduction
Discrimination of malignant and non-malignant cells of histopathologic specimens is a key step in cancer diagnosics.
eminent. Hyperspectral imaging (HSI), as recently applied in medicine, is a novel technology combining imaging with
spectroscopy. HSI allows the determination of a spectrum between the visual and near-infrared light (500-1000nm) and
it might by the usage used to identify and classify cancer cells by deep lerning alirithms.

Methods (14 pt bold)
After surgical resection, specimens (n=56) of Barrett’s cancer tumor samples were fixed in 4% formaldehyde and sliced
3µm). The slides were stained with hematoxylin and eosin (HE) in a standardized manner. Afterwards, they were recorded with a microscopy HSI camera system. Four different classes were annotated and evaluated in a cross-validation
by using several machine learning algorithms.

Results (14 pt bold)
The SVM with a poly kernel showed the worst results. The MLP had the best results (90% sensitivity and F1-Score) for
all classes. The sensitivity values of the separate classes EAC and background were up to 25% higher than for stroma and
squamous epithelium.

Conclusion (14 pt bold)
For the first time in literature, we were able to analyze esophageal adenocarcinoma, tumor stroma and squamous epithelium cells using HSI. Neuronal network with an MLP algorithm provided the best performance.
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Introduction
Chronic non-healing wounds represent an increasing problem. Oxygen supply, bacteria colonization and other parameters
influence the healing process. So far, these parameters cannot be monitored in an objective and routinely manner. Existing
methods like the microbiological analysis of wound swabs, mean a great deal of effort and partly a long delay. It will be
investigated whether a hyperspectral fluorescence imaging system can support the detection of bacteria.

Methods
Wound data were collected in a bi-centric, non-randomized, controlled cohort study at the University of Greifswald, Clinic and
Polyclinic for Skin Diseases and the Competence Center Diabetes Karlsburg with a hyperspectral fluorescence imaging system
(TIVITA®) using a 405 nm peak wavelength LED illumination. Beside the fluorescence image recording, a microbiological
sampling took place to investigate the bacterial load. So far 42 fluorescence images from 42 patients with diabetic foot ulcer
were recorded and analysed with principal component analysis after data pre-processing. After dividing the data into a training
and a test dataset it was investigated whether the algorithm can detect bacteria in the wound area.

Results
After the comparison of the microbiological diagnosis of the smear tests and the bacteria detection of the algorithm a
sensitivity > 80 % and a specificity of 100 % is calculated for the HSI algorithm.
As there are only few cubes with a negative result of the microbiological diagnosis the specificity is not significant.

Conclusion
Hyperspectral imaging in fluorescence mode with an excitation wavelength of 405 nm seems to be a promising tool for
Bacteria detection. A more detailed analysis of the PCA loadings suggest that in future a differentiation between different
bacteria could be possible –e.g. a first differentiation between gram positive and gram negative bacteria. So far, there are
not enough data for a well-founded statement.
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Introduction
Transit times of a bolus through an organ can provide valuable information for researchers, technicians and clinicians.
Therefore, an indicator is injected and the temporal propagation is monitored at two distinct locations. The transit time
extracted from two indicator dilution curves can be used to calculate for example blood flow and thus provide the surgeon with important diagnostic information. However, the performance of methods to determine the transit times ∆t
cannot be assessed quantitatively due to the lack of a sufficient and trustworthy ground truth derived from in-vivo
measurements. Therefore, we propose a method to obtain an in silico generated dataset of indicator dilution curves with
a ground truth of the transit time. This method allows variations on shape, sampling rate and noise while being accurate
and easily configurable.

Methods
COMSOL Multiphysics is used to simulate a laminar flow through a pipe containing blood analogue. The dye is modelled as a rectangular function of concentration in a segment of the pipe. Afterwards, a flow is applied and the rectangular function will be diluted. Shape varying dilution curves are obtained by discrete-time measurement of the average
dye concentration over different cross-sectional areas of the pipe. One dataset is obtained by duplicating one curve followed by subsampling, delaying and applying noise.

Results
Multiple indicator dilution curves were simulated, which are qualitatively matching in-vivo measurements. The curves
temporal resolution, delay and noise level can be chosen according to the requirements of the field of research.

Discussion and Outlook
Various datasets, each containing two corresponding dilution curves with an existing ground truth transit time, are now
available. With additional knowledge or assumptions regarding the detection-specific transfer function, realistic signal
characteristics can be simulated. The accuracy of methods for the assessment of ∆t can now be quantitatively compared
and their sensitivity to noise evaluated.
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Introduction
Intraoperative neuromonitoring is without doubt important for all surgical interventions, where nerve structures are at
risk. Mapping techniques for the identification of motor nerves and cortex are available. They rely on manual identification using an electrical stimulation probe. A landmark-based visualization of the results is currently not possible. To
overcome these limitations, we are developing a system for automatic stimulation and display of functional tissue.

Methods
Infrared neurostimulation (INS) was proposed to be a feasible alternative to electrical stimulation of nerves. It provides
contactless and artifact-free activation of nerves. For our preclinical experiments we used an infrared diode laser system
with a wavelength of 1470 nm. For automatic screening, we developed a scanning system and suitable scan-algorithms
in order to provide optimal scanning parameters. Recording of compound muscle action potentials (CMAP) was performed with a differential amplifier and appropriate neurophysiologic software.

Results
Subunits of the system were combined via multiple interfaces. A control-software merges all relevant functions of the
individual parts and parallel use. Marking of tissue was realized with a red pilot laser deflected by the same scanning
system.

Conclusion
With this work we could show, that a system for automatic laser deflection with parallel neurophysiologic recording
and subsequent highlighting of irradiated tissue is possible. This system can serve as a tool for further systematic investigations in the field of INS.
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Introduction
In vitreoretinal surgery, the imaging of the ocular fundus is of great importance. Thus, sufficient bright illumination of
the intraocular space is mandatory. However, excessive irradiance can cause irreversible photochemical and thermal damage to the retina. In diaphanoscopic illumination, the retina is particularly at risk due to its proximity to the light source.
Therefore, the photochemical and thermal retinal hazards for different applied pressures is determined below.

Methods
Due to the similarity in physiology and anatomy, porcine eyes can be used as a suitable alternative for human eyes.
Therefore, the intraocular brightness is investigated in porcine eyes for different applied pressures (15, 65 and 115 kPa).
This is done by inserting a fiber into the eye, which detects light coming from the opposite side of the diapanoscopic
illuminated eye.

Results
With increasing applied pressure of the diaphanoscope on the eye the intraocular irradiance increases. Therefore, the
thermal and photochemical hazard also increases, which leads to a reduction of the maximum exposure time. Besides, the
intraocular irradiance also depends on the pigmentation of the eye.

Conclusion
Diaphanoscopic illumination can pose relevant stress on the retina as certain irradiation times are exceeded. In addition,
the influence of the pigmentation of the eye on the irradiation can also be expected for humans.

