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(57) ABSTRACT 

Avideo recording and image capture device for document 
ing surgical procedures that includes a main board for 
executing a plurality of softWare, a multimedia interface 
operable to receive a video signal and process it into an 
MPEG layer stream, the video interface connected on a ?rst 
bus to the main board, a hard drive to record an MPEG layer 
stream as a ?le, an optical media drive to Write an MPEG 
layer stream as a ?le, the hard drive and the optical media 
drive operably connected on a second bus, the bus being 
vertically stacked and connected to the main board, and a 
touchscreen interactive for user control, connected to the 
main board on a second bus to control the video interface. 
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VIDEO RECORDING AND IMAGE CAPTURE 
DEVICE 

PRIOR APPLICATION 

[0001] Applicant claims priority bene?ts under 35 U.S.C. 
§119(e) of US. Provisional Patent Application Ser. No. 
60/410,456 ?led Sep. 13, 2002. 

FIELD OF THE INVENTION 

[0002] The invention relates generally to device for video 
recording and image capture, and more particularly to such 
a device for image based documentation of surgical proce 
dures. The invention also relates to means to process signals 
into an MPEG layer stream. 

BACKGROUND OF THE INVENTION 

[0003] The maxim that “a picture is Worth a thousand 
Words” is more true than ever in image based documentation 
of surgical procedures. There patients’ lives and physicians’ 
reputations are at stake. The early history of image based 
documentation is littered With crude attempts at utiliZing 
photographic ?lm to capture anatomical curiosities and 
groundbreaking surgical advances for teaching purposes. 
HoWever, little attempt Was made to provide documentation 
of routine cases. Average patients simply did not merit this 
special consideration. 

[0004] With the advent of analog cameras coupled to ?ber 
optics, physicians began displaying some surgical patient 
images on video monitors in the operating room. This Was 
especially true in endoscopic surgeries Where physicians 
peer inside patients’ body cavities normally only vieWable 
With open surgery. Attempts made to systematically record 
all patient procedures on videotape required large and cum 
bersome archives of videotapes. 

[0005] Although analog cameras are still used, solid state 
image cameras coupled to endoscopes and other medical 
instruments are noW standard. These cameras produce 
images in digital format. Such format alloWs convenient and 
ef?cient image transfer, revieW, and archival. 

[0006] One method for archiving digital images is sug 
gested in US. Pat. No. 6,067,075 to Pelanek. Therein, a 
Workstation is disclosed for transferring and archiving 
patient images previously stored in the memory of diagnos 
tic equipment. HoWever, this method does not disclose 
contemporaneously saving images in a permanent location, 
meaning that the equipment is subject to “doWntime” as data 
is extracted from its memory. 

[0007] Once image data has been extracted and archived it 
must be made available to those in a position to best make 
use of it, the treating physician. Ironically in a circular 
manner, the person to Whom eventual delivery of images is 
made is the same person Who used the diagnostic equipment 
to record the images in the ?rst place Who must noW aWait 
it being made available to him. Thus, it Would be advanta 
geous to the physician to have the data available at the 
conclusion of the surgical procedure or series of surgeries. 
Consequently, equipment doWntime for data extraction also 
is eliminated increasing efficiency of equipment and facility 
utiliZation. 

[0008] Image data availability, hoWever, is only of value 
When the data can be read and images displayed readily. 
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Thus, exotic and unusual methods of storing and reading 
image data chain physicians. Most convenient are displays 
in NTSC and PAL standards and devices that can play image 
data on these displays. NTSC is the common television 
standard in the U.S., While PAL standards predominate in 
Europe and in parts of Asia. Additionally, most convenient 
for medical personal, is for images and video to be vieWable 
utiliZing common off-the-shelf optical media players (i.e. 
set-top DVD players) and/or standard personal computers. 

[0009] US. Pat. No. 5,045,955 to Ikeda discloses an 
apparatus coupled to a digital tape drive for recording and 
reproducing high-de?nition medical images having speci?c 
analog matrix exceeding that of NTSC or PAL standards. 
Typically, these images can only be produced by specialiZed 
imaging equipment and can only be vieWed on highly 
specialiZed monitors. They are incompatible With NTSC or 
PAL standards and thus are inapplicable to the use of 
documenting procedures Where analog or digital cameras 
provide a video signal to be displayed. 

[0010] Other suggestions have been made to integrate 
images into a medical setting. Therein, imaging is primarily 
related to diagnosis rather than documentation; resulting in 
?les solely consisting of visually relevant components and 
omitting narration by the treating physician. 

[0011] Suggestions to incorporate equipment in surgical 
suites fail to consider issues relevant to logistics of placing 
equipment. Surgical suites include a plurality of equipment. 
Vertically stacking equipment in shelves, i.e. racking, advan 
tageously conserves space. HoWever, this limits the readily 
available user-operator access to front face plates. Equip 
ment that incorporates space saving advantages While pro 
viding maximum user-operator access, therefore, is highly 
desired. 

[0012] Therefore, What is desired is a device that produces 
and saves a surgical documentary recording ?le that incor 
porates both video and audio to a transportable and common 
media contemporaneously during the surgery. 

[0013] What is also desired is a device that formats a video 
signal into a plurality of video formats for display, displays 
an image stream, and alloWs a user to capture still images 
and save same as a still graphic ?le to the same media as the 
documentary recording ?le. 

[0014] It is further desired that the device and the parts that 
the user interacts With are convenient and accessible. 

[0015] Also, it is desired that the device is capable of “feed 
through” of real-time video signals to a plurality of display 
devices, in a plurality of video formats, When the device is 
in a standby mode, When the device is off, or in the event 
When the device malfunctions. 

[0016] Further, What is desired is an interactive tutorial 
Which alloWs a user to manipulate the ?les saved. 

[0017] These and other objectives are met by the embodi 
ments of the present invention. 

SUMMARY OF THE INVENTION 

[0018] In accordance With one embodiment, a device for 
medical video recording includes an endoscope, and an 
imager for converting energy such as electromagnetic 
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energy, direct current energy and the like, Which is received 
from said endoscope to signals that are contemporaneously 
stored onto said media. 

[0019] In accordance With one embodiment of the inven 
tion, a device is provided that encodes a video signal into a 
documentary recording ?le formatted in an MPEG-2 layer. 

[0020] In accordance With one embodiment of the inven 
tion, a multimedia interface to process a video signal and 
audio signal into a ?rst and second digital data stream having 
common characteristics is provided. 

[0021] In accordance With one embodiment of the inven 
tion, a recording mode for recording a video stream during 
a surgical procedure is provide for surgical documentation. 

[0022] In accordance With one embodiment of the inven 
tion, a means for a video signal to be displayed by a display 
unit during recording mode, or When the device is in a 
standby mode, or When the device is off, or When the device 
has malfunction, is provided. 

[0023] In accordance With one embodiment of the inven 
tion, an archival mode is provided for revieW, edit and 
playback of a documentary recording ?le and graphic ?le. 

[0024] In accordance With one embodiment of the inven 
tion, a medical instrument having touch screen control 
includes a touch screen for entering control commands, a 
processor for receiving the control commands and for gen 
erating control signals to operate the medical instrument, a 
housing for enclosing the processor. The touch screen is 
movable betWeen a ?rst position protected by the housing 
and second position extended from the housing for entry of 
the control commands. 

[0025] In accordance With one embodiment of the inven 
tion, a multimedia interface for processing a video signal for 
recording video into a multiple frame layer includes a 
controller for an inter-ic bus for providing a multiple master 
digital connection, an analog to digital converter for con 
verting a video signal to a ?rst digital stream, the converter 
operably connected to the inter-ic bus, a video compression 
and decompression integrated circuit for encoding the ?rst 
digital stream into a second digital stream having frames and 
decoding a second digital stream, the video compression and 
decompression integrated circuit operably connected to the 
inter-ic bus a programmable buffer for selectively saving 
frames handled by the controller, the buffer operably con 
nected to the controller and the video compression and 
decompression integrated circuit and the buffer inserting the 
frame into the second digital stream for decoding. 

[0026] In accordance With one embodiment of the inven 
tion, a method for recording an MPEG layer ?le for docu 
menting surgical procedures While displaying an MPEG 
layer stream and n number selecting still image ?les corre 
sponding to the MPEG layer stream, includes the steps of 
providing a ?rst digital data stream comprising a video 
signal, providing a second digital data stream comprising an 
audio signal, multiplexing an MPEG layer data stream from 
the ?rst and second digital data stream, streaming the MPEG 
layer data stream to a hard drive and an optical media drive 
operably connected on a vertically stacked bus, Writing the 
MPEG layer stream to the hard drive and the optical media 
drive, displaying the MPEG layer stream on a display unit, 
selecting n number of frames from the MPEG layer stream, 

Jan. 19, 2006 

converting n frames to n still image ?les, and multiplexing 
the output signal to the display unit by adding n still image 
?les. 

[0027] The terms “communicate , communicating” and 
“communication” as used herein include both conveying 
data from a source to a destination, as Well as delivering data 
to a communications medium, system or link to be conveyed 
to a destination. The term “communication” as used herein 

means the act of communicating or the data communicated, 
as appropriate. 

[0028] The invention and its particular features and advan 
tages Will become more apparent from the folloWing 
detailed description considered With reference to the accom 
panying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0029] FIG. 1 is a schematic diagram of a Video Record 
ing and Image Capture Device used in a surgical patient 
setting in accordance With the present invention; 

[0030] FIG. 2 depicts a front panel elevation vieW of a 
Video Recording and Image Capture Device of FIG. 1; 

[0031] FIGS. 3 depicts a rear panel elevation vieW of a 
Video Recording and Image Capture Device of FIG. 1; 

[0032] FIG. 4 is a schematic diagram of a Video Record 
ing and Image Capture Device of FIG. 1; 

[0033] FIGS. 5a, 5b, and 5c depict a Video Recording and 
Image Capture Device of FIG. 1; 

[0034] FIG. 6 is a schematic diagram of a multimedia 
interface of FIG. 1; 

[0035] FIG. 7 depicts a schematic of interconnecting 
Video Recording and Image Capture Device and a display 
unit of FIG. 1; 

[0036] FIGS. 8 through 13 depict use of a Video Record 
ing and Image Capture Device through the interactive dis 
play of the touchscreen of FIG. 1; 

[0037] FIGS. 14a and 14b depict a plan vieW a track 
advance system for a touchscreen of a Video Recording and 
Image Capture Device of FIG. 1; and 

[0038] FIG. 15 depict a Video Recording and Image 
Capture Device of FIG. 1 With touch screen fully retracted, 
touch screen extended and touch screen extended and 
de?ected. 

DETAILED DESCRIPTION OF THE DRAWINGS 

[0039] The present invention Will be described as used in 
connection With one or more endoscopes. It Will be under 
stood that other applications may be used equally effectively. 
Various frame displays and icons having particular graphical 
representations are described in connection With the func 
tions of the present invention. It Will be understood that 
other graphical representations may be used equally effec 
tively in communicating to users the function performed 
therein. 

[0040] Herein, image and image stream refer to the per 
ception of the user utiliZing their audiovisual capabilities; an 
image stream may also include an auditory component. 
Video signal, digital signal, analog signal, data stream, or the 












