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Feasibility of LED surface mounted devices front-illumination for rigid endoscope of new single-

tube structure
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1. Xiangya Hospital, Central South University, Changsha 410008, China; 2. School of Opto-electronics, Beijing Institute of Technology,
Beijing 100081, China

Abstract: Medical rigid endoscope is an important medical tool, and the tube structure of traditional rigid endoscope is the double
tube, without enough space for LED surface mounted devices (SMD) in the front, so the light source is putted in the rear and
the luminous energy was transferred to the front by optical fiber to achieve illumination, which is high power consumption, with
unsatisfactory illumination uniformity. At present, a new structure of single-tube which has enough front space for LED SMD
provides a way of front illumination for rigid endoscopes. The feasibility of LED SMD front-illumination for the rigid endoscope
of the new single-tube structure was studied in the paper. The two illumination modes were firstly analyzed by simulation
calculation to obtain the pseudo-color and curve of two illumination distributions, and built the light-path system to measure the
illuminance. The kurtosis was taken as the evaluation index to quantitatively study on the illumination uniformity. The results
showed the single-tube endoscope with LED front-illumination was superior to optic fiber in the illumination uniformity. Secondly,
the thermal effects produced by LED SMD on the front sheet and wall of endoscope were simulated and measured. The result
showed the stable temperature of the wall and the front sheet was about 39 “C’ which was safe for human tissues. The experiment
result of illumination uniformity and thermal effect prove the LED SMD front-illumination is feasible for single-tube rigid
endoscope, which is regarded as the foundation for the subsequent engineering design.
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Fig.10 Pseudo—-color image of simulated relative illumination

distribution of optic fiber lighting
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