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WHAT IS CLAIMED IS: 

 

1. A hyperspectral imaging apparatus for performing hyperspectral imaging of a 

surgical field, the hyperspectral imaging apparatus comprising: 

an illuminated exoscope comprising: 

a longitudinal housing; 

an optical imaging assembly provided within said longitudinal housing 

the optical imaging assembly comprising an objective lens assembly, a relay 

lens assembly, and a proximal lens assembly; 

an imaging camera interfaced with said longitudinal housing for 

detecting images collected by said optical imaging assembly; and 

one or more illumination assemblies supported by said longitudinal 

housing, wherein an illumination axis associated with each illumination 

assembly is offset from an imaging axis of said optical imaging assembly; 

     a remote hyperspectral illumination source comprising 

a remote light source; and; 

a computer-controllable spectral filtering device in optical 

communication with said remote light source;  

     wherein each illumination assembly comprises a light guide having a proximal 

end in optical communication with an output of said spectral filtering device; and 

a computer controller operatively coupled to said imaging camera and said 

spectral filtering device, wherein said computer controller is configured to: 

control said spectral filtering device in order to generate illumination 

light at number of different wavelengths or wavelength bands; and 
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obtain, for each wavelength or wavelength band, an image from said 

imaging camera; 

thereby generating a hyperspectral dataset. 

 

2.  The hyperspectral imaging apparatus according to claim 1 wherein said optical 

imaging assembly comprises a working distance greater than approximately 25 cm. 

 

3.  The hyperspectral imaging apparatus according to claim 1 or 2 wherein said 

imaging camera is an imaging  zoom camera, and wherein said optical imaging 

assembly and said imaging zoom camera are configured such that a minimum field 

of view associated with images collected by said imaging zoom camera is 

approximately equal to the diameter of a pre-selected surgical access port. 

 

4.  The hyperspectral imaging apparatus according to any one of claims 1 to 3 

wherein said light guide is a fiber optic bundle. 

 

5.  The hyperspectral imaging apparatus according to claim 1 or 4 wherein each light 

guide is rotatably attached to a respective illumination mounting mechanism through 

a rotatable connector. 

 

6.  The hyperspectral imaging apparatus according to any one of claims 1 to 5 

wherein said illumination assemblies comprise two illumination assemblies 

supported on opposite sides of said longitudinal housing. 
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7.  The hyperspectral imaging apparatus according to claim 6 wherein a spacing 

between said two illumination assemblies is between approximately 30 mm and 35 

mm. 

 

8.  The hyperspectral imaging apparatus according to any one of claims 1 to 7 

wherein said illumination assemblies are connected to said longitudinal housing 

through a rotatable mounting mechanism that permits rotation of said illumination 

assemblies in an annular path around said longitudinal housing. 

 

9.  The hyperspectral imaging apparatus according to any one of claims 1 to 8 

further comprising an attachment mechanism for connecting said longitudinal 

housing to a robotic positioning arm. 

 

10.  The hyperspectral imaging apparatus according to any one of claims 1 to 9 

wherein said spectral filtering device comprises a dispersive element optically 

coupled to a spatial light modulator. 

 

11.  The hyperspectral imaging apparatus according to any one of claims 1 to 10 

wherein each illumination assembly is longitudinally recessed from a distal end of 

said longitudinal housing. 

 

12. A surgical imaging system comprising for imaging a surgical field within an 

access port during a medical procedure, the system comprising: 
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     a surgical access port comprising an elongate body having a corridor 

extending therethrough, wherein a distal end of the elongate body is configured such 

that internal tissue is visible therethrough from an external location; and  

an optical imaging device comprising: 

a longitudinal housing; 

     an optical imaging assembly provided within said longitudinal housing, said 

optical imaging assembly comprising a working distance greater than approximately 

25 cm; 

     an imaging zoom camera interfaced with said longitudinal housing for 

detecting images collected by said optical imaging assembly; 

     wherein said optical imaging assembly and said imaging zoom camera are 

configured such that a minimum field of view associated with images collected by 

said imaging zoom camera is approximately equal to the diameter of the corridor of 

the surgical access port. 

 

13.  The system according to claim 12 further comprising one or more illumination 

assemblies supported by said longitudinal housing, wherein an illumination axis 

associated with each illumination assembly is offset from an imaging axis of said 

optical imaging assembly. 

 

14.  The system according to claim 13 wherein each illumination assembly is 

longitudinally recessed from a distal end of said longitudinal housing. 

 

15.  The system according to claim 13 or 14 wherein each illumination assembly is 

coupled to a remote light source through a light guide. 



41 

 

16.  The system according to claim 15 wherein said light guide is a fiber optic bundle. 

 

17.  The system according to claim 15 or 16 wherein each light guide is rotatably 

attached to a respective illumination mounting mechanism through a rotatable 

connector. 

 

18.  The system according to any one of claims 13 to 17 wherein said illumination 

assemblies comprise two illumination assemblies supported on opposite sides of 

said longitudinal housing. 

 

19.  The system according to claim 18 wherein a spacing between said two 

illumination assemblies is between approximately 30 mm and 35 mm. 

 

20.  The system according to any one of claims 13 to 19 wherein said illumination 

assemblies are connected to said longitudinal housing through a rotatable mounting 

mechanism that permits rotation of said illumination assemblies in an annular path 

around said longitudinal housing. 

 

21.  The system according to any one of claims 13 to 20 further comprising an 

attachment mechanism for connecting said longitudinal housing to a robotic 

positioning arm. 

 

22. A method of performing hyperspectral imaging and generating a white light video 

feed with a hyperspectral imaging system, the hyperspectral imaging system 
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comprising a light source, a spectral filtering device in optical communication with the 

light source, and an imaging camera, the method comprising: 

     controlling the spectral filtering device to illuminate an object with spectrally 

filtered illumination light that is sequentially and spectrally filtered according to a set 

of wavelength bands suitable for hyperspectral imaging, wherein the spectral filtering 

device is controlled such that the spectrally filtered illumination light is periodically 

interleaved with white light illumination;  

synchronously controlling the imaging camera to acquire:  

a set of hyperspectral image frames, each hyperspectral image frame 

corresponding to a respective wavelength band, and  

a set of white light image frames;  

wherein the spectral filtering device and the imaging camera are controlled 

such that the white light image frames are acquired at a rate of at least 20 frames 

per second; and 

wherein the white light image frames are processed to generate and display a 

white light video feed while acquiring the hyperspectral image frames. 

 

23.  The method according to claim 22 further comprising, after having obtained the 

set of hyperspectral image frames, continuing to render the white light video feed. 

 


