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(57) ABSTRACT 

An electronic method and System for improving radiolo 
gists efficiencies when Viewing radiology procedures and 
rendering diagnosis in a manner that emulates current meth 
ods and apparatus. The method of the present invention 
includes reviewing electronic radiology images and reports 
contained in a patient's digital master folder (an information 
object invented to manage the patient's radiology informa 
tion), comparing images from the current procedure to 
Specific images from prior procedures in a specified order, 
and dictating the procedure's diagnosis into the digital 
master folder. The apparatus of the present invention 
includes a flat panel monitor for the viewing and manipu 
lation of digital master folders, a dictation trackball device 
for manual and Voice enabled operation and navigation of 
the System, and multiple high-resolution computer monitors 
functioning as a “light-box” for the viewing of radiology 
images. 

MASTER FOLDER 

s: 

DEPARTMENT OF RADIOLOGY S. T 46 
: M x & 8 :: * * 7 patient NAME. A. MikE r 
: - S. v. . . - 

88: DATE OF BIRTH: 414, 1922 
s 336 camp street-suite 400 E. M. E. F. 

laritis New Orleans, Louisiana F30 S. 
- B &44-9926 - & S. i 

a show order Details - 
O ORDERS REQUESTED ... STILES RECEWEC 

DATE TIME Atepie 

1/28/2000 US US CST us W s 
ASPIRATION &- X CRI 

& 1.Blateral internal carotidarteres mild degree of stenosis EP TDRDER It is 
-3.3 percent) within both vessels due to minirral a; res 

l f arteriosclerotic was lar changes. Reosau-a acces i. i...S. 

7 eas one 
- R Us ABD, NONE 3 

8 EI. 

: 

asser 

  

  

  



US 2002/0065684 A1 May 30, 2002. Sheet 1 of 13 Patent Application Publication 

: | | 

  

  

  

  

  

  

  

    

  

    

  

  

  

  

  



sity 

US 2002/0065684 A1 

i.e. : s' 

May 30, 2002. Sheet 2 of 13 

3%. : St. - 
: - 

3 : 

Patent Application Publication 

  



Patent Application Publication May 30, 2002 Sheet 3 of 13 US 2002/0065684 A1 

Ny 

- 
--, 

  



US 2002/0065684 A1 May 30, 2002. Sheet 4 of 13 Patent Application Publication 

H ºld 

  

  

  

  

  

  

  

  

  

  

  

  

  



May 30, 2002 Sheet 5 of 13 US 2002/0065684 A1 Patent Application Publication 

  



US 2002/0065684 A1 May 30, 2002. Sheet 6 of 13 Patent Application Publication 

  



Patent Application Publication May 30, 2002 Sheet 7 of 13 US 2002/0065684 A1 

  



US 2002/0065684 A1 

N? SAVCI 

May 30, 2002 Sheet 8 of 13 

33 g 
88: . 

?y pagay 

Patent Application Publication 

  



US 2002/0065684 A1 May 30, 2002. Sheet 9 of 13 Patent Application Publication 

**** 

  



US 2002/0065684 A1 May 30, 2002. Sheet 10 of 13 Patent Application Publication 

  



Patent Application Publication May 30, 2002 Sheet 11 of 13 US 2002/0065684 A1 

ad 

  



Patent Application Publication May 30, 2002 Sheet 12 of 13 US 2002/0065684 A1 

Tyg's ... . . . . . 

s 

& 

aggere 

  



Patent Application Publication May 30, 2002 Sheet 13 of 13 US 2002/0065684 A1 

  



US 2002/0065684 A1 

ELECTRONIC METHOD AND SYSTEM THAT 
IMPROVES EFFICIENCES FOR RENDERING 
DIAGNOSIS OF RADIOLOGY PROCEDURES 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001) This application claims the benefit of U.S. Provi 
sional Application No. 60/168,106 filed Nov.30, 1999. The 
Subject matter of this application is incorporated by this 
reference. 

BACKGROUND OF THE INVENTION 

0002) 1. Field of the Invention 

0003. The present invention relates to a method and 
apparatus for improving radiologists’ efficiencies when 
Viewing radiology procedures and rendering diagnosis. 

0004 2. General Background of the Invention 
0005 Typically, every radiology office uses a dictating 
machine for the preparation of reports, a Stack of master 
folders that contain patient information, and a light box, roto 
Viewer, or like device for viewing radiology imageS. These 
images can include for example X-rays, ultrasound, magnetic 
resonance imaging (MRI), computer tomography, nuclear 
medicine images and the like. 

0006 The manual file folder system employed by radi 
ologists and radiology departments is inefficient and cum 
berSome. 

BRIEF SUMMARY OF THE INVENTION 

0007. The present invention provides an electronic 
method of improving the efficiency of a radiologist and of a 
radiology department. 

0008. With the present invention, a plurality of computer 
monitors are provided for displaying various images. At 
least one of the monitors Simulates a radiology "light box”, 
roto Viewer, or like device for displaying electronic radiol 
ogy images. 

0009. At least one of the monitors is used to display a 
digital graphical representation of a patient's folder, namely 
a digital master folder. 

0010) A hyperlink is used to open the report and to open 
different “pages” of the patient's master folder. 

0011. In one embodiment, a voice activated command 
can be used to open the patient's master folder or to open 
“pages” of the patient's folder. 

0012. In another embodiment, a track ball device such as 
a computer mouse can be used to open the patient's master 
folder or “pages' contained within the folder. 

0013 In another embodiment, the radiologist/user is pro 
vided with a combination microphone/track ball device that 
enables the radiologist or user to open the patient's master 
folder or components thereof using either voice activated 
commands or the track ball device. A touch Screen device 
hyperlink can also be used to open a patient's folder or 
report. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

0014 For a further understanding of the nature, objects, 
and advantages of the present invention, reference should be 
had to the following detailed description, read in conjunc 
tion with the following drawings, wherein like reference 
numerals denote like elements and wherein: 

0015 FIG. 1 is a screen capture image showing a 
patient's radiology master folder that displayS basic patient 
information including name, number, and Study date; 
0016 FIG. 2 is a screen capture image showing the 
report, displayed by double clicking on the report hyperlink, 
0017 FIG. 3 is a screen capture image showing the audio 
graphical display generated by the audio hyperlink 15, 
0018 FIG. 4 is a screen capture image showing a modal 
ity Subfolder generated by double clicking on the ultrasound 
header 17; 
0019 FIG. 5 is a screen capture image that shows 
radiology images in twelve up format; 
0020 FIG. 6 is a screen capture image that shows 
radiology images in four up format; 
0021 FIG. 7 is a screen capture image that shows 
radiology images in cine mode, 
0022 FIG. 8 is a screen capture image that shows a cine 
Set display; 
0023 FIG. 9 is a screen capture image that shows 
radiographic images, showing current chest X-rays views, on 
the two high resolution monitors with the roto viewer 
window displayed; 
0024 FIG. 10 is a screen capture image that shows chest 
X-ray views current and most recent with the roto viewer 
window displayed; 
0025 FIG. 11 is a screen capture image that shows 
radiographic images demonstrating picture Zoom; 

0026 FIG. 12 is a screen capture image showing radio 
graphic images without the roto viewer; and 
0027 FIG. 13 is a screen capture image showing mul 
tiple images using the roto Viewer. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0028 FIG. 1 shows a digital representation of a patient 
folder designated generally by the numeral 10. Patient folder 
10 shows two hyperlinks 11, 12. At the top center of the 
folder 10, a header 17 indicates that this folder can, for 
example, relate to an ultrasound. The folder could relate to 
their radiology procedures. By clicking on the ultrasound 
hyperlink, the window shown in FIG. 1 is opened providing 
a report display area 13 to be filled with the report infor 
mation in text form as dictated by a radiologist. 
0029 When a radiologist double clicks on the report 
hyperlink 12 in FIG. 1, the screen in FIG. 2 is displayed 
which is the report Screen 14 containing patient information 
and the substance of the report. Audio hyperlink 15 can be 
double clicked using the computer mouse in order to actu 
ally hear the report. When a user double clicks on the 
hyperlink 15 in FIG. 2, the display in FIG. 3 is shown on 
the Screen having a graphical display for the audio. 
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0.030. When the radiologist double clicks on the ultra 
sound header 17 in FIG. 1, the screen provided in FIG. 4 has 
a modality Subfolder 18 having a hyperlink 19. When the 
radiologist uses the computer mouse to double click on the 
exam hyperlink in FIG. 4, actual radiology imageS as shown 
in FIG. 5 are displayed. 

0031. In FIG. 5, a left computer monitor 20 and a right 
computer monitor 21 are shown. In FIG. 5, a "twelve up' 
configuration is shown in each of the monitors 20, 21. In 
FIG. 6, afour up' configuration is shown in each of the 
monitors 20, 21. In FIG. 7, a cine mode is shown for each 
of the monitors 20, 21. In the cine mode, Sets of images are 
grouped and maintained in that grouping on a Selected 
screen 20 or 21. FIG. 8 is a screen capture image that shows 
a cine Set display. 

0032 FIGS. 9-12 show the use of the method and appa 
ratus of the present invention to display full size radiology 
images, namely one image per Screen 20, 21. In FIG. 9, as 
an example, image 31 is a left image, current PA for a 
patient. The right image in FIG. 9 is an image that is a 
current lateral for the patient. To the left hand side in the 
screen capture of FIG. 9, a roto viewer 22 is also shown. 
The roto viewer in FIG. 9 is comprised of two columns of 
boxes, each column containing a set of windows, each 
window can be designated by the numeral 25. The windows 
25 can be Scrolled to display various radiology imageS as 
further shown in FIGS. 9 and 10. 

0033. In FIGS. 9 and 10, the upper left window box of 
roto viewer 22 is designated by the numeral 23. The upper 
right window box is designated by the numeral 24. The 
screen captures of FIGS. 9 and 10 illustrate examples of 
radiology images that can be displayed using the method and 
apparatus of the present invention. 

0034). As shown in FIG. 10, the roto viewer 22 can 
include different groups of images in each of the window 
boxes 23, 24, 25 or 26. In FIG. 10, the window 23 contains 
those imageS which are displayed in the left hand computer 
monitor 20. The window box 24 of roto viewer 22 contains 
imageS which are displayed in the right hand monitor 21 in 
FIG. 10. Other images can be contained in other window 
boxes of the roto viewer 22 as shown in FIG. 10, just below 
window boxes 23, 24. Each of these images 33, 34 appear 
in the roto viewer window boxes 23, 24. The roto viewer 22 
can be moved about the Screen by dragging it. 

0035) In FIG. 11, the Zoom feature of the present inven 
tion is illustrated. Each of the screens 20, 21 display a 
Zoomed image. The monitor 20 displays image 36. The 
monitor 21 displays image 39. At the lower left hand corner 
of each of the Screens 20, 21, there is provided a picture in 
a picture display. This picture in a picture display includes 
the Smaller picture 35 showing a chest X-ray as an example. 
The viewing area 37 represents that portion of the chest 
X-ray 35 that is to be displayed in Zoom format as image 36 
in FIG. 11. Similarly, the monitor 21 displays at its lower 
left hand corner a picture in picture 38 having viewing area 
40 that designates the Zoom area of the chest X-ray 38. The 
image 39 is that portion of the image contained within 
viewing area 40 and which has been enlarged to fill Sub 
stantially all of screen 21. 

0036 FIG. 12 illustrates monitors 20, 21 with the roto 
viewer 22 removed. 
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0037. In FIG. 13, the group of windows 27, 28, 29 and 
30 represent different cine Sets or groups of images that have 
been purposely grouped together by the radiologist. Each of 
the windows 27-30 can be moved about within the roto 
Viewer to move the displayed images around the Screens 20, 
21. 

PARTS LIST 

0038 Part No. Description 

0039) 10 folder 
0040 11 hyperlink (ultrasound) 
0041) 12 hyperlink (report) 
0042 13 report display area 

0043) 14 report 
0044) 15 audio hyperlink 
0045 16 graphical display - audio 

0046) 17 ultrasound header 
0047 18 modality subfolder 
0048) 19 hyperlink 

0049) 20 left monitor 
0050 21 right monitor 

0051 22 roto viewer 
0052 23 left window box 
0053 24 right window box 
0054 25 windows/roto viewer 
0055 26 windows/roto viewer 
0056 27 windows group 

0057) 
0058) 
0059) 
0060) 
0061 
0062) 

0063) 

0064 

0065 

0066) 

0067) 

0068) 

0069 

28 windows group 

29 windows group 

30 windows group 
31 left image/current PA 

32 right image/current lateral 

33 left image/current PA 

34 right image/most recent lateral 

35 picture in picture 

36 image - Zoom 
37 view area 

38 picture in picture 

39 image - Zoom 
40 view area 

0070 The foregoing embodiments are presented by way 
of example only; the Scope of the present invention is to be 
limited only by the following claims. 
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1. An electronic method of improving the efficiency of a 
radiologist, comprising the Steps of 

a) providing a System that includes a computer and a 
plurality of monitors interfaced with the computer, each 
monitor for displaying an image; 

b) using at least one of the monitors to simulate a 
radiology "light box” for displaying electronic radiol 
ogy images, 

c) using at least one of the monitors to simulate a digital 
graphical representation of a patient's master folder; 

d) using a hyperlink to open the folder displayed in Step 
“c” to display information contained in the folder; and 

e) using a hyperlink that accesses the folder to display a 
radiology image. 

2. The method of claim 1 wherein in step “d' a voice 
activated command is used to open the patient's master 
folder. 

3. The method of claim 1 wherein in step “d” a trackball 
device is used to open the patient's master folder. 

4. The method of claim 1 further comprising the step of 
providing a combination dictation and trackball device, and 
wherein in Step “d” a user can Selectively use either a voice 
activated command or a trackball to open the patient's 
master folder. 

5. The method of claim 1 further comprising the step of 
using the computer to interface the monitors and the hyper 
link. 

6. The method of claim 4 further comprising the step of 
using the computer to interface the monitors and the com 
bination dictation and trackball device. 

7. The method of claim 1 wherein there are two monitors 
in Step “c” that are used to display electronic radiology 
images. 

8. The method of claim 1 wherein the monitor in step “c” 
that is used to display electronic radiology images is a high 
resolution monitor. 

9. The method of claim 7 wherein the monitors in step “c” 
that are used to display electronic radiology images is a high 
resolution monitor. 

10. The method of claim 1 wherein in step “b' the image 
Viewed is an ultrasound image. 

11. The method of claim 1 wherein in step “b' the image 
Viewed is a magnetic resonance image. 

12. The method of claim 1 wherein in step “b' the image 
Viewed is a computer tomography image. 

13. The method of claim 1 wherein in step “b' the image 
Viewed is a computer radiology image. 

14. The method of claim 1 wherein in step “b' the image 
Viewed is a nuclear medicine image. 

15. A method for reviewing electronic radiology infor 
mation including patient demographics, radiology proce 
dures, radiology reports and radiology images, comprising 
the Steps of: 

a) loading the radiology information associated with a 
Selected group of patients that are assigned to a Selected 
radiologist into a computer memory; 

b) displaying an image of a radiology master folder on an 
area of a computer display; 
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c) generating data fields associated with a digital master 
folder on the image of a master folder including 
patient's name, medical record number, date of birth, 
SeX, and information regarding all procedures including 
date, type of procedure, report, and radiologist; 

d) displaying information associated with the patient from 
computer memory in a data field on the computer 
display; 

e) associating links with the procedure and report data 
fields to provide for the viewing of additional informa 
tion or imageS when clicked; 

f) clicking on the report field, displays a new window that 
contains the text of the report and a link to the digitally 
recorded dictation of the report, that when clicked will 
play the recording; 

g) placing a cursor over the report field on the digital 
master folder, to display Summary information of the 
report; 

h) clicking on the procedure field to send a command to 
a viewing portal to load all of the procedures and 
images that meet the criteria of the radiologist's file; 

i) generating a searchable and Selectable list of patients 
that have procedures assigned to the radiologist on the 
computer display; and 

j) providing commands that navigate through the Stack of 
master folders, displaying information associated with 
a new patient in a data field on the computer display 
from computer memory. 

16. An apparatus to access, Store, and distribute electronic 
radiology information including patient demographics, radi 
ology procedures, radiology reports and radiology images 
comprising: 

a) an information data base including patient demograph 
ics, radiology identification number, procedures, 
images, reports, orders and appointments, 

b) means for transmitting and receiving the information 
between computers connected to a computer network 
via extensible markup language (XML), HTTP, TCP/ 
IP; and 

c) means for searching for a plurality of user specified 
types of information contained in the information data 
base. 

17. A multi-monitor radiology image viewing System 
comprising: 

a) a plurality of monitors; 
b) a combination dictation and trackball device that 

provides a hyperlink for the viewing of the patients 
information and medical images on Separate monitors 
comprising: 

c) a radiology portal that includes a monitor and a 
computer for the Searching and that includes viewing 
medical information; 

d) said viewing portal consisting of at least two monitors 
designed for the viewing of a plurality of radiology 
images including computer radiology, computer 
tomography, ultrasound, nuclear medicine, and mag 
netic resonance images, and 
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e) said combination dictation and trackball device includ 
ing a voice component that issueS operational and 
navigational commands to the radiology portal and 
Viewing portal by providing continuous Speech recog 
nition for the creation of dictated radiology reports. 

18. The system of claim 17, wherein the radiology portal 
consists of a flat panel monitor and computer for the 
Searching and viewing of medical information Stored inter 
nal and external to the System. 

19. The system of claim 17, wherein the radiology portal 
consists of a touch Screen flat panel monitor and computer 
for Searching and viewing of medical information Stored 
internal and external to the System. 

20. The system of claim 17, wherein the radiology portal 
consists of a flat panel monitor and computer with multi 
processors for Searching and viewing of medical information 
Stored internal and external to the System. 

21. The system of claim 17, wherein the radiology portal 
consists of a touch Screen flat panel monitor and computer 
with multi processors for Searching and Viewing of medical 
information Stored internal and external to the System. 

22. The system of claim 17, wherein the viewing portal 
consists of a single high-resolution monitors design for the 
Viewing of a plurality of radiology images including com 
puter radiology, computer tomography, ultrasound, nuclear 
medicine, and magnetic resonance images. 

23. The system of claim 17, wherein the viewing portal 
consists of a Single high-resolution computer monitor. 

24. The system of claim 17, wherein the viewing portal 
consists of two high-resolution computer monitors. 

25. The system of claim 17, wherein the viewing portal 
consists of a four high-resolution monitors design for the 
Viewing of a plurality of radiology images including com 
puter radiology, computer tomography, ultrasound, nuclear 
medicine, and magnetic resonance images. 

26. The system of claim 17, wherein the viewing portal 
includes Six high-resolution monitors for the viewing of a 
plurality of radiology images including computer radiology, 
computer tomography, ultrasound, nuclear medicine, and 
magnetic resonance images. 

27. The system of claim 17, wherein the viewing portal 
consists of eight high-resolution monitors design for the 
Viewing of a plurality of radiology images including com 
puter radiology, computer tomography, ultrasound, nuclear 
medicine, and magnetic resonance images. 

28. The system of claim 17, wherein the combination 
dictation and trackball device includes a separate mouse and 
microphone. 

29. A method for loading images from a current radiology 
procedure and Specific images from prior radiology proce 
dures in a user Specified order into a user interface that 
includes a computer and computer monitors comprising: 

a) receiving and loading patient information into com 
puter memory; 
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b) comparing the information of Step “a” to display 
requirements contained in a user profile in order to 
determine the order in which images from the current 
procedure are displayed and the order in which Selected 
images from Selected prior procedures are displayed, 
and creating a list of images to display; 

c) determining which images on the list already exist in 
the image cache of the System of claim 17; and 

d) downloading all images that do not exist in the image 
cache of the system of claim 17. 

30. A method for displaying images from a current 
radiology procedure and Specific images from prior radiol 
ogy procedures in a user Specified order into the System of 
claim 17 comprising: 

a) loading the image list created in the method of claim 29 
into the viewing portal and digital roto viewer; 

b) resizing the images to fit correctly into the digital roto 
viewer's frames; 

c) displaying a roto viewer containing all of the images in 
the correct order on the first high-resolution monitor; 
and 

d) display the digital roto viewer's first frame in the 
viewer portal's light-box. 

31. A method of dictating a radiology procedure's diag 
nosis into the System of claim 17 comprising: 

a) issuing a command to dictate a report in the viewer 
portal; 

b) sending a command to the radiology portal which 
displays the dictated text of the report; 

c) loading the patient demographic and procedure infor 
mation into the appropriate Sections of the new win 
dow; 

d) digitally recording the voice input; 
e) converting the voice input into text via continuous 

Speech recognition; 

f) displaying the text in a section of new window in the 
radiology viewer, 

g) issuing a command to digitally sign the report in the 
viewer portal via the dictaphone/trackball, Sending a 
command to the radiology viewer to generate and Sign 
the report; 

h) generating and digitally signing the report in the 
radiology viewer, and 

i) inserting the report into the System of claim 17. 


