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(57) ABSTRACT 

A method and system for capturing patient related data in an 
endoscopic system comprising an imaging node adapted to 
capture and display endoscopic images during the course of 
an endoscopic examination. The patient data capture system 
and method includes a display device that provides an 
interface to enable a user to enter data relating to a patient 
examined during the examination, including patient vital 
sign information at various phases of care relating to the 
endoscopic examination and, further including individual 
graphic controls for enabling entry of values relating to the 
patient’s vitals information. The entered patients vitals infor 
mation is associated With a timestamp. The patient vitals 
information and associated timestamps are stored in a data 
base record associated With the patient. Further data capable 
of being entered into the system includes medications 
administered, Aldrete scores and intraprocedural assess 
ments. 



Patent Application Publication Apr. 7, 2005 Sheet 1 0f 16 US 2005/0075535 A1 

N115 

[61 M60 

'10 

llllllllllllllllllllllllll 

F/61/ 



N 61 

US 2005/0075535 A1 

UCM wcozozbmE N| $5 282m 

esmN 

Emxw \ v cozmrEeE 2E ,. 

Em=mn_ >502 22> miumcow Emzmu QBQNO 

mmpeqos 

mEinmcow w cozmh?mmm 

Patent Application Publication Apr. 7, 2005 Sheet 2 0f 16 





Patent Application Publication Apr. 7, 2005 Sheet 4 0f 16 US 2005/0075535 A1 

53525 @62 

2%321 0.558 M 

.A 8 

202 2338i “I... 
> i w t ESQ Em "mung 2:68 a. 332a ‘ U 

352E 22.30 
23 2:252 28mm N . 

. H 

$331 w 

6205?. 286 “E26 225%: m3 

332 M352 Ea?mu 

_ 930021 





Patent Application Publication Apr. 7, 2005 Sheet 6 0f 16 US 2005/0075535 A1 

kwmmmmmi 53E 
8255 Ca n 

. £96 “a 2.: £295.: . £5235 “35.2: m h 



Patent Application Publication Apr. 7, 2005 Sheet 7 0f 16 US 2005/0075535 A1 

.85 25:5 650w 2321.» Eu 7 22a _ v m7 23 55352.4» £3215 v. 5.53. E23; wuEnEuoEvQ 
. E,» in. . M. 

_ i? 6. ~ :02: E . minions Mia-blow, 



Patent Application Publication Apr. 7, 2005 Sheet 8 0f 16 US 2005/0075535 A1 



Patent Application Publication Apr. 7, 2005 Sheet 9 0f 16 US 2005/0075535 Al 

F GE 



Patent Application Publication Apr. 7, 2005 Sheet 10 0f 16 US 2005/0075535 A1 

3...: Emxw .550.“ . 3cm mks-“SEQ. 955E iFETmZV. “n62 E3 23. 
:35: H. mm owe-E a. 5 3:3. 



Patent Application Publication Apr. 7, 2005 Sheet 11 0f 16 US 2005/0075535 A1 

23ml 

wwwmm 282a EHWWWWQUB 

mm 

53583:.“ 532051 

25233 n 0 , .. i . .. . . .. . . ccwsEEzuim :2 

t .. . ., 23.395 amen @EHEE again-.4. v 4 . . EBESMQQQEEPM ,,,,,,,,,,,,,,, , 4 ‘. 35.5w. ucmwma. 
a: £232 .. miosoucumsami c 



Patent Application Publication Apr. 7, 2005 Sheet 12 0f 16 US 2005/0075535 A1 

mu 

5%? at v 



Patent Application Publication Apr. 7, 2005 Sheet 13 0f 16 US 2005/0075535 A1 

m 

6 
m 



Patent Application Publication Apr. 7, 2005 Sheet 14 0f 16 US 2005/0075535 A1 

gia» 
glb 

Figure 15 



Patent Application Publication Apr. 7, 2005 Sheet 15 0f 16 US 2005/0075535 A1 

1 . Pre-Procedure 

mnicm Snarch 

.Scheduh- Summary 
'uliunl Prmux's 

numl (hm kliu 

Fri-p Sum“ 

gPrep 5mm: 
Heditul Mons 

\Imlirul Marts 

Gl Hismrv 
'Pulmulmrv History 

Figure 16 _ l/O 

Figure 17 ‘5'7 



Patent Application Publication Apr. 7, 2005 Sheet 16 0f 16 US 2005/0075535 A1 

8 oriented 8 orient... 8 orient... 

done 

Figure 18 7/0 

Scheduled Exum? 
Prv- Drmminr _ 

P-nhnloqv Requ ' 

L'uuiumvnl Uacd 

bliwil'imnh Printing 

Figure 19 



US 2005/0075535 A1 

DATA ENTRY SYSTEM FOR AN ENDOSCOPIC 
EXAMINATION 

CROSS REFERENCE TO RELATED 
APPLICATION 

[0001] This application claims the bene?t of US. Provi 
sional patent application Ser. No. 60/471,349 ?led May 16, 
2003 and incorporated by reference as if fully set forth 
herein. This application further relates to commonly-oWned, 
co-pending US. patent application Ser. Nos. , 

and (Atty. Dockets 17282, 17284 and 
17523) incorporated by reference herein. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention relates generally to entry and 
recordation of medical information, including the recorda 
tion of a patient’s vital and medication information, particu 
larly, in the context of a medical procedure such as an 
endoscopic examination. 

[0004] 2. Discussion of the Prior Art 

[0005] There currently exists a clinical information man 
agement system knoWn as EndoWorks (hereinafter “EW 
system” manufactured by Olympus Corporation) that pro 
vides functionality for automating the endoscopy lab by 
managing patient examination data at different phases of 
patient care, including the capture of images, data and 
Written Procedure Notes, and further, the generation and 
storage of medical records and procedure reports. 

[0006] Particularly, the EW system, designed for the prac 
tice of endoscopy, is a comprehensive, real-time, interactive 
clinical information management system With integrated 
reporting features, that manages and organiZes clinical infor 
mation, endoscopic images and related patient data, at 
various levels of detail, for creating efficiencies and facili 
tating functions performed by users of endoscopic equip 
ment, e.g., physicians, nurses, clinicians, etc. 

[0007] Integral to the performance of an endoscopy pro 
cedure via the EW system is the real-time capture of 
endoscopic images and entry of examination data (e.g., 
patient ID, practitioner information, endoscope ID type). 
Part of the examination data captured includes What are 
knoWn as “vitals,” i.e., that patient data relating to pulse rate, 
respiration, blood pressure (systolic), etc. and “medications” 
for a patient including, for example, medications adminis 
tered during the different phases of care. These data are 
entered and stored With the patient record via a graphical 
user interface (GUI) provided With the EW system. 

[0008] It Would be highly desirable to provide an intuitive, 
novel interface enabling users to capture a patient’s vital 
signs and medications administered at speci?c times for an 
endoscopy examination. 

SUMMARY OF THE INVENTION 

[0009] Accordingly, it is an object of the present invention 
to provide a novel system and method for capturing, record 
ing and displaying medical information such as a patient’s 
vitals and medication administered during various phases of 
a given medical procedure such as an endoscopic procedure. 
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[0010] Further to this object is the ability of the system to 
enable entry and recordation of Aldrete Scores, and intra 
procedural assessments for the patient being examined. 

[0011] According to one aspect of the invention, there is 
provided a novel user interface, that enables a user to 
con?gure a vitals and medications graph vieW, and particu 
larly the ability to create neW time entries by entering a start 
date and time, and further specify a time increment and 
number of entries. 

[0012] According to another aspect of the invention is the 
option that enables a user to vieW a graph of vitals and 
medications administered, and further, via the graphical 
vieW, the ability to add a column With current time (if the 
column is not already present) for all the four sections 
(Vitals, Medications, Aldrete, and Intraprocedural Assess 
ments) during pre-procedure, procedure and post-procedure 
phases of the endoscopic examination. In this manner, a user 
is provided With the ability to associate Vitals, Medications, 
Aldretes, and Intraprocedural Assessments With a timestamp 
that is unique for the exam during pre-procedure, procedure 
and post-procedure phases of the examination. 

[0013] Thus, according to a preferred aspect of the inven 
tion, there is provided a system and method for capturing 
patient related data in an endoscopic system comprising an 
imaging node adapted to capture endoscopic images during 
the course of an endoscopic examination. The patient data 
capture system comprises a display means for providing an 
interface to enable user to enter data relating to a patient 
examined during the endoscopic examination, the data 
including patient vital sign information of the patient at 
various phases of care relating to the endoscopic examina 
tion and, the interface including individual graphic controls 
for enabling entry of values relating to the patients vitals 
information; a means for associating entry of patients’ vitals 
information With a timestamp; and, a means for storing the 
patient vitals information and associated timestamps in a 
database record associated With the patient. 

[0014] Advantageously, the capturing, recording and dis 
playing medical information is implemented in a compre 
hensive, broWser-based, clinical information management 
system designed for the practice of endoscopy that further 
includes the ability to capture, process and record endo 
scopic images during a procedure and further includes an 
Image Management function enabling a user to annotate, 
label, import, export, and enhance the quality of images, 
including the ability to manage, record, and export live 
video clips and generate reports that include the stored 
images and captured patient information. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] The objects, features and advantages of the present 
invention Will become apparent to one skilled in the art, in 
vieW of the folloWing detailed description taken in combi 
nation With the attached draWings, in Which: 

[0016] FIG. 1 illustrates an overvieW of an endoscopic 
examination system according to the invention; 

[0017] FIG. 2 illustrates a Registration and Scheduling 
clinical ?oW interface according to the invention; 

[0018] FIG. 3 illustrates a Pre-Procedure clinical ?oW 
interface according to the invention; 



US 2005/0075535 A1 

[0019] FIG. 4 illustrates a Procedure clinical ?oW inter 
face according to the invention; 

[0020] FIG. 5 illustrates a Post-Procedure clinical ?oW 
interface according to the invention; 

[0021] FIG. 6 illustrates a Home tab of a user interface 
interface according to the invention; 

[0022] FIG. 7 illustrates a Patient File tab of a user 
interface interface according to the invention; 

[0023] FIG. 8 illustrates a Registration tab of a user 
interface interface according to the invention; 

[0024] FIG. 9 illustrates a Pre Procedure tab of a user 
interface interface according to the invention; 

[0025] FIG. 10 illustrates a Procedure tab of a user 
interface interface according to the invention; 

[0026] FIG. 11 illustrates a Post-Procedure tab of a user 
interface interface according to the invention; 

[0027] FIG. 12 illustrates an Analysis tab of a user inter 
face interface according to the invention; 

[0028] FIG. 13 illustrates an Admin tab of a user interface 
interface according to the invention; 

[0029] FIG. 14 illustrates the Vitals and Meds interface 
screen according to the invention; 

[0030] FIG. 15 illustrates the addition of columns relating 
to different time intervals via the Vitals And Meds screen of 
FIG. 14 according to the invention; 

[0031] FIG. 16 illustrates the an exemplary search screen 
that enables a user to enter search criteria and initiate search 
functionality for medications (both Drug Name and Brand 
Name) according to the invention; 

[0032] FIG. 17 illustrates the Aldrete scores interface 
screen according to the invention; 

[0033] FIG. 18 illustrates the Intraprocedural Assess 
ments interface screen according to the invention; and, 

[0034] FIG. 19 illustrates the Unplanned Events interface 
screen according to the invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0035] OvervieW of the System 

[0036] As shoWn in FIG. 1, the EW system includes an 
endoscopic Workstation 110, a printer device 112 (e.g., a 
Mavigraph printer), an RGB monitor 114 and processor 116. 
The user provides inputs to the Workstation 110 via a 
keyboard, mouse interface, or the like. The Workstation may 
be coupled With a Web broWser interface that provides the 
necessary information to perform exams, and facilitates for 
users of endoscopic equipment, e.g., physicians, nurses or 
clinicians, the efficient capture, management, organiZation 
and presentation of endoscopic images and patient and 
examination data. The Work?oW processes associated With 
this aspect of the system are ?exible enough to support small 
endoscopic practices in addition to endoscopic departments 
Within large healthcare institutions. 

[0037] The system may function as a stand-alone system 
including memory for storing patient data and image infor 
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mation. The system may also include a server 140 and 
database element 145 that may be connected via a gateWay 
application to various “external” systems such as a hospital 
information system Where the gateWay facilitates the trans 
fer of healthcare information betWeen the system and other 
applications. Patient information stored in the system may 
be doWnloaded to external systems (e.g., a legacy system) 
via a gateWay interface. The Workstation 110 may commu 
nicate With the server 140 via the Internet 170 or other 
netWork, such as a LAN or intranet. The Workstation 110 
may also communicate With a fax server 160, for instance, 
for faxing reports via a fax modem 162. Generally, softWare 
instructions, including ?rmWare and microcode, may be 
stored in any type of program storage device or devices, also 
referred to as computer-readable media. The softWare is 
executed by a processor in a knoWn manner to achieve the 
functionality described herein. 

[0038] In a particular aspect, the system includes an Image 
Management function enabling a user to annotate, label, 
import, export, and enhance the quality of images, including 
the ability to manage, record, and export live video clips. 
Further to this is an “auto-masking” feature that automati 
cally selects an appropriate video mask based on a particular 
endoscope device being utiliZed by the health care practi 
tioner. 

[0039] In another particular aspect, the system includes a 
medical terminology “Knowledge Base” comprising 
keyWords relating to the procedure, e.g., such as gastrointes 
tinal, endoscopic and bronchoscopic terminology keywords. 
The keyWords are captured via a graphical user interface 
(GUI) before, during, and/or after a procedure. The key 
Words are made available for labeling images captured 
during an examination to be used in reports, auto-populating 
appropriate sections of a report such as a Procedure Note, 
described further beloW, based on patient history, and build 
ing Procedure Note templates or models to auto-populate 
sections of information. The system also facilitates the use 
of custom terms that apply to a speci?c department or 
location. Thus, for example, during an exam, a user may 
select KB terms for a procedure via a common user inter 
face, Which is employed Wherever the user needs to locate 
or extract keyWords. This also provides a consistent Way to 
select and use terminology. 

[0040] Clinical How 

[0041] FIGS. 2-5 illustrate clinical flow diagrams that 
describe the most common activities associated With the 
system and their relationship in time in the context of one 
possible application of the invention. Clinical How is based 
on patient ?oW, Which relates to hoW a patient is processed 
before, during, and after an endoscopic procedure. The 
overall flow across all lifecycle stages starts With an exam 
request and ends With the generation of a Procedure Note, 
the release of the patient, and the generation of a set of 
related reports. User roles are represented as horiZontal 
bands. 

[0042] The registration and scheduling clinical How 200 of 
FIG. 2 includes a collection of all the information necessary 
to set up a visit. It is initiated through an exam request made 
by either the patient, a surrogate for the patient, or a referring 
physician. The nurse and physician share the activity of 
preparing prep instructions and medical advice for the 
patient. 
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[0043] The Pre-Procedure clinical How 300 of FIG. 3 
starts With the arrival of the patient at the endoscopy facility 
and addresses all administrative and medical activities nec 
essary to prepare the patient for the exam. 

[0044] The Procedure clinical How 400 of FIG. 4 depicts 
the actual examination that takes place during the Procedure 
lifecycle stage. The system is used to capture images, record 
vital signs, and administer medications during this stage. 

[0045] The Post-Procedure clinical How 500 of FIG. 5 
depicts the activities that take place after the completion of 
an exam. These activities include a nurse continuing to 
monitor the patient’s recovery, a nurse completing discharge 
instructions, releasing the patient, and preparing billing code 
reports, and a physician revieWing and editing the analysis 
of an exam by generating a Procedure Note. A physician 
signs the Procedure Note When it is complete. Afterward, 
management reports, patient recall requests, and referral 
letters can be created and distributed. 

[0046] User Interface 

[0047] The invention is next described in connection With 
a user interface that alloW the user to select different features 
under different tabs. 

[0048] I. Home tab 600 (FIG. 6). The Home tab is the 
default home page, and is pre-de?ned for each role. HoW 
ever, the user can modify the page to suit the user’s needs. 
The folloWing are the most common tasks that can be 
performed in the Home tab. Access to these tasks is based on 
the user’s role. For example, if the user logs into the 
application as a scheduler, then the user Would not see the 
Sign Reports menu option, since that option is reserved for 
the physician role. 

[0049] 1) Scheduled Exams—used to vieW a list of 
scheduled exams and create a neW visit and exam. 

[0050] 2) Create a NeW Visit—alloWs the user to 
schedule a neW visit for a patient. 

[0051] 3) Pending Items—used to vieW all of the 
pending tasks. The user can also select one or more 
pending items and close them. 

[0052] 4) Pathology Status—used to vieW the status 
of outstanding pathology requests or search the data 
base for an existing record. The user can also edit or 
delete existing pathology records. When a pathology 
record is deleted, all data of the specimens associated 
With that record are deleted. 

[0053] 5) Unsigned Reports—an attending physician 
can use the Unsigned Reports screen to vieW and 
sign unsigned Procedure Notes. 

[0054] 6) Sign Reports—A system administrator can 
use the Sign Reports screen to vieW unsigned Pro 
cedure Notes for a speci?c physician and mark them 
as signed. 

[0055] 7) Carbon Copies—When the user distributes 
a document to a medical provider, clinical staff, or 
contact via email, a noti?cation is sent to the recipi 
ents that a document is available for them in the 
system. Recipients can then log on to the system and 
vieW a list of documents on the Carbon Copies 
screen. 
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[0056] 8) Intensive Care Unit (ICU) SynchroniZa 
tion—When the user performs an exam in ICU mode, 
the user’s imaging station is not connected to the 
netWork server. When the user ?nishes the exam, the 
user must upload images and data from the Work 
station to the server repository. When the Worksta 
tion is re-connected to the netWork, a series of simple 
commands Will upload the data and images captured 
during the exam. After the data is uploaded, the user 
uses the ICU SynchroniZation option to synchroniZe 
images and data. 

[0057] 9) Recall Letters—used to recall a patient for 
another examination. The user can use this option to 
add an item to the Recall Letter Queue to remind a 
patient of a folloW-up examination. 

[0058] 10) System Log—AlloWs the system admin 
istrator to vieW errors and messages generated by the 
application. 

[0059] II. Patient File tab 700 (FIG. 7)—alloWs a user to 
capture information speci?c to the individual patient. This 
tab is used to record a patient’s demographic information; a 
patient’s medical alerts, GI/pulmonary, medication, family, 
and social history information, and vieW a summary of the 
patient information. 

[0060] III. Registration tab 800 (FIG. 8). This tab is used 
to: (a) create and modify visit and/or exam information; (b) 
vieW past, current, or future schedules; (c) assign resources 
for an examination including procedure rooms and equip 
ment; and (d) distribute registration documents. 

[0061] IV. Pre-Procedure tab 900 (FIG. 9). This tab is used 
to: (a) record care plan information for a speci?c visit; (b) 
record medical alert information; (c) record GI, pulmonary, 
family, and social history information, (d) manage physical 
examination, patient assessment, and physician check infor 
mation, (e) manage prep status information for the patient; 
(f) manage consent information for a visit; (g) capture vital 
signs and medications administered before the examination; 
(h) display a summary of selected Pre-Procedure informa 
tion and capture nurse handoff information; and distribute 
Pre-Procedure documents. 

[0062] V. The Procedure Tab 1000 (FIG. 10). This tab is 
used to: (a) capture images during an endoscopic procedure; 
(b) record live video clips; (c) record scope time used during 
an examination; (d) vieW images and Procedure Notes from 
a previous exam; (e) print images for an exam on a laser jet 
or a Mavigraph printer; record nurse administration 
information; (g) record accessories and equipment used 

during an examination; (h) generate pathology requests; distribute procedure documents; and, according to the 

present invention, capture vital signs and medications 
administered during the examination. 

[0063] VI. The Post Procedure Tab 1100 (FIG. 11)—After 
an examination is completed, this tab is used to perform 
post-procedural tasks. These tasks include synchroniZing 
images in the ICU mode, monitoring a patient’s vital sign 
and medication information, managing captured images, and 
Writing Procedure Notes. Images from a current procedure, 
e.g., image 1 and image 2, and from a prior procedure, e.g., 
image 3, image 4, and image 5, can be displayed together for 
comparison. This tab is used to: (a) record patient recovery 
information; (b) manage images captured during an exam; 










