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ñCAN YOU TELL WHICH OF 

THESE ENDOSCOPES IS 

DEFECTIVE?ò



ñTHAT WAS EASY! BUT WHICH 

ONE OF THESE SCOPES IS OUT 

OF SPEC?ò



Where does the Biomedical 

Engineer Fit In?

ÅVirtually all complex hospital equipment 

has associated equipment to validate 

and/or test for correct operation.

EXCEPT OPTICS



What is important?

ÅIs the image sharp?

ÅIs there enough light?

ÅDoes the focus operate smoothly?

ÅIs there a leak?

ÅDoes the articulation work?

Å???



Endoscope Specs
Optical Parameter Where it Can go Wrong Whatôs the Clinical 

Impact 

Sharpness/Resolution/Contrast/MTF Hospital, OEM/Repair Blurry image 

Field of View OEM/Repair Too much or too little 
magnification 

Direction of View OEM/Repair Surgeonôs ability to 
sweep a large field of 
view by rotating the 
scope is diminished 

Apparent Field of View OEM/Repair Surgeon loses a portion 
of the image 

Alignment of the Field of View OEM/Repair Part of image wanders 
off screen as scope is 
rotated in endoscope 
video coupler 

Eyepiece Focus OEM/Repair Older surgeons will be 
unable to use scope with 
direct view 

Image Transmission OEM/Repair Surgeon loses ability to 
view objects further 
away from scope tip 

Vignetting OEM/Repair Center of field whites out 
when light source is 
adjusted to view edge 

Fiberoptic Illumination Hospital, OEM/Repair Surgeon loses ability to 
view objects further 
away from scope tip 

Fiberoptic Illumination Distribution OEM/Repair Center of field whites out 
when light source is 
adjusted to view edge 

 



ñEndoscope Manò





Scope Types

ÅEndoscopes

ïFlexible

ïGastro-intestinal

ïE.g.. Colonoscope, sigmoidoscope, etc.

ÅRigid Endoscopes

ïSurgical Devices

ïE.g.. Laparoscope, arthroscope, etc.



Rigid Endoscope



Flexible Endoscope



Tests Which Can Be 

Made With No Special 

Equipment:

ïField of View 

ïDirection of View/Articulation

ïInsertion Length and Diameter

ïApparent Field of View

ïEyepiece Focus



Field of View



Two Kinds of Field of View



Apparent Field of View



Eyepiece Focus Test

Find someone old. Use a dioptometer.



Tests Requiring

Special Equipment:

ïLeakage/Broken Lenses

ïLight Source and Cable Transmission

ïEndoscope Fiberoptics

ïImage optics transmission

ïVignetting (whiteout)

ïResolution (Image Sharpness)

ïDistortion



Flexible

Endoscope Leak Testers



Rigid

Endoscope Lens Tester



Tests Requiring

Special Equipment:

ïLeakage/Broken Lenses

ïLight Source and Cable Transmission

ïEndoscope Fiberoptics

ïImage optics transmission

ïVignetting (whiteout)

ïResolution (Image Sharpness)

ïDistortion









Tests Requiring

Special Equipment:

ïLeakage/Broken Lenses

ïLight Source and Cable Transmission

ïEndoscope Fiberoptics

ïImage optics transmission

ïVignetting (whiteout)

ïResolution (Image Sharpness)

ïDistortion



Vignetting



Tests Requiring

Special Equipment:

ïLeakage/Broken Lenses

ïLight Source and Cable Transmission

ïEndoscope Fiberoptics

ïImage optics transmission

ïVignetting (whiteout)

ïResolution (Image Sharpness)

ïDistortion







MTF VS LINES PER MM



EndoBench


