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+ Mobile/Home Health
$20-40 billion + large growth

MEDICAL IMAGING MARKET
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OPTICAL IMAGING @ AUMC
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UROTHELIAL CANCER

Ø Urinary tract tumor 4th most 

common

Ø 90-95% bladder /10-5 % ureter

Ø 60% recurrence!!

Ø Lifetime follow-up!!

ØHighest economic burden of all 

cancers!!





CYSTOCOPY & URETERORENOSCOPY





NARROW BAND IMAGING

Ø Two colors (wavelengths) are used (415 & 540 nm)

Ø Both colors are absorbed by Blood

Ø Green light penetrates deeper, revealing deeper bloodvessels



STORZ PROFESIONAL IMAGING ENHANCMENT SYSTEM (SPIES)

White light Clara & Chroma Spectra A Spectra B

Example in the bladder II



White light Clara & Chroma Spectra A Spectra B

Example in the bladder I

STORZ PROFESIONAL IMAGING ENHANCMENT SYSTEM (SPIES)



HARVESTING TISSUE



GRADING AND STAGING

Grade: Aggressiveness Stage: Invasiveness



TREATMENT OF UROTHELIAL CANCER



BLADDER CANCER: WHY OCT?

High Recurrence rates: ±30 % for LG after 5 years
±80 % for HG after 5 years

High Interobserver variability by urologists (k= 0.62)

Red lesion detected at cystoscopy: 
is this inflammation or CIS (highly malignant urothelial carcinoma)?

In case of expectative management of recurrences (watchful waiting):
no pathology is obtained

In case of laser treatment or fulguration of bladder tumors: 
no pathology is obtained



CURRENT MANAGEMENT VS THE FUTURE
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OPTICAL COHERENCE TOMOGRAPHY
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OCT IN UROLOGY: URETER



GOING ENDOSCOPIC

Development of small scale catheters

0.9 mm

100.000 times smaller

1600 times faster



Going endoscopic



OCT in Urology: Ureter

Bus etal, Jour of Uro, 2016



OCT in Urology: Ureter

Bus etal, Jour of Uro, 2016



optical coherence tomography (OCT)

LOW STAGE: TA, G1-2

Bus etal, Jour of Uro, 2016



optical coherence tomography (OCT)

HIGH STAGE: T3, G3 

Bus etal, Jour of Uro, 2016
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QUANTIFCATION OF THE OCT SIGNAL: SCATTERING



RESULTS ON GRADING (n=35)

88%

79%

Freund etal, LISM, 2019 



OCT END CLE IN THE EAU GUIDELINES



FORWARD LOOKING PROBE DEVELOPMENT FOR THE BLADDER



Scinvivo catheter

Standard cystoscope with camera and lights

Scinvivo patented MEMS mirror

this
is inside





Conclusions

There is an urgent clinical need for real-time optical/photonic diagnostic technologies

Optical/photonic technologies will impact the current economic challenge

Optical Coherence Tomography can address this ‘need’

Catheter development for clinical OCT applications is crucial

OCT is the ideal platform to be interfaced with other optical modalities

(Fluorescence, Spectroscopy, Raman etc…)
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