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A system for the collection, management, and dissemination 
of information relating at least to a medical procedure is 
disclosed. The system includes a user interface adapted to 
provide raw data information at least about one of a patient, 
the medical procedure, and a result of the medical procedure. 
A medical device communicates with the user interface, 
receives the raw data information from the user interface, and 
generates operational information during use. A central data 
base communicates at least with the medical device and 
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used to create related entries based on the raw data informa 
tion and the operational information and optionally transmits 
the related entry to the medical device or the medical device 
user. The related entry includes information that provides 
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SYSTEMIS HAVING ACENTRALIZED 
DATABASE FOR USE IN THE COLLECTION, 
MANAGEMENT AND DISSEMINATION OF 
INFORMATION RELATING TO MEDICAL 

PROCEDURES 

CROSS-REFERENCE TO RELATED 
APPLICATION 

0001. This application is a continuation of U.S. applica 
tion Ser. No. 10/143,562, filed on May 10, 2002, the contents 
of which are incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

0002. A person's natural tendency is to perform a known 
task in the same manner in which he has performed the task 
numerous times in the past. 
0003. Similarly, when performing a particular task, a per 
son's natural tendency is to rely on the same equipment that 
he has used Successfully in the past. 
0004 Additionally, where standards have been estab 
lished for the completion of a particular task, a person’s 
natural tendency is to follow the accepted Standards. 
0005. In the medical profession, these three tendencies are 
particularly pronounced. Naturally, where a person’s health 
and life are at stake, it is entirely justified for those in the 
medical profession to take a conservative approach to medi 
cal treatment by relying on trusted techniques, equipment, 
and standards. 
0006 While conservatism fosters the perpetuation of 
Sound and trusted medical procedures, the continued use of 
reliable equipment, and the practice of accepted Standards, it 
also fosters a certain degree of stagnation. Those in the medi 
cal profession are less likely to embrace new and untested 
medical techniques, equipment, and standards before they 
have been proven to be safe and effective. In fact, those in the 
medical profession are likely to follow accepted medical 
practices, use accepted equipment, and rely on accepted Stan 
dards even though technology may have advanced suffi 
ciently to render them obsolete or, at a minimum, cast doubt 
on their current efficacy or applicability. 
0007 All of this means that new medical techniques, tech 
nologies, and standards, even those that may be more cost 
effective and beneficial than tried and tested techniques, tech 
nologies, and standards, are slow to be adopted. This slows 
the progress of medicine. 
0008 Presently, in order to assess the efficacy of a change 
in a medical technique, technology, or standard, a physician 
must perform the procedure, use the technology, or test the 
new standard with a number of patients in a number of multi 
site clinical trials. Naturally, those trials must include a con 
trol group for proper assessment of the medical technique, 
technology, or standard. 
0009. Following clinical trials, the physician typically 
describes and publishes his findings in a Suitable medical 
journal. In addition, he may present his findings to his peers at 
medical conferences. As can be readily understood, this pro 
cess often may take a number of years. Moreover, the sheer 
magnitude of the undertaking often means that only the most 
deserving of medical techniques and technologies and the 
establishment of the most beneficial standards are pursued. 
0010. In addition, the enormous costs associated with 
studies prohibit most doctors and physicians from testing any 
techniques or equipment or from establishing new standards 
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without assistance from large companies and research orga 
nizations that have sufficient financial resources to fund these 
activities. 
0011 For example, when performing a diagnostic evalu 
ation that involves the use of a medical injector in combina 
tion with a scanning device (such as a CT (Computed Tomog 
raphy) or MRI (Magnetic Resonance Imaging) scanner), it 
may be the widely accepted practice to inject contrast media 
into the patient at a rate of X ml per minute to assure that the 
diagnostic evaluation provides useable information to the 
physician. The standard rate of injection probably was estab 
lished through the clinical trial method described above. 
0012. It may be the case, however, that the rate of injection 
of contrast media may not need to be as high as the rate 
recommended due to advances in Scanning technology. For 
example, the sensitivity of the scanner used for a particular 
diagnostic may have improved (and probably has improved) 
since the development of the standard(s) associated with its 
use. Some doctors will adapt their protocols to the capabilities 
of the new equipment. These are often called “rapid adopt 
ers.” However, other practitioners, despite advances in tech 
nology, may continue to use the established contrast flow rate 
simply because the flow rate falls within the standard estab 
lished for the particular diagnostic technique. 
0013 The result of applying the established standard irre 
spective of any advances in medical equipment has several 
consequences. First, if the scanner's sensitivity has increased 
so that the standard flow rate is no longer required, the patient 
receives more contrast media than is required for the medical 
diagnostic. Not only does this increase the cost of the proce 
dure (because more contrast media is used than is required), it 
also increases the possibility that the patient may have an 
adverse reaction to the contrast media. In addition, and per 
haps more importantly, due to its increased sensitivity, the 
scanner's performance may behindered by the use of contrast 
media at the standard rate if it performs optimally at a lower 
injection rate that is not recognized by the standard. 
0014. The same reluctance may be exhibited when new 
equipment is brought to the medical arena. For example, if an 
improved scanner is offered for use, rapid adopters will pur 
chase and use the equipment to the benefit of their patients. 
Other doctors or practitioners may resist purchasing and 
using the equipment until its safety and efficacy are proven. 
As a result, patients may not benefit from the advances that 
the equipment offers to provide a more accurate diagnosis. 
Because of the cost and difficulty in proving the benefits of the 
improvement, as mentioned above, there often is significant 
delay in making this improvement available to all patients. 
0015. In summary, what the prior art and current practice 
fails to provide is a system or methodology for the appropri 
ately rapid adoption of step-wise, incremental advances in 
medicine that develop on a continuing basis, the kind of 
incremental changes that result from daily practice. Simply, 
there are few, if any, existing mechanisms by which incre 
mental advances may be shared with other practitioners in the 
medical profession to more rapidly advance medical care and 
quality, among other things. 
0016. The divergence between the conservative approach 
to the advance of medicine and the need for the reevaluation 
of standards and the evaluation of new medical techniques 
and equipment has created a technology gap in modern medi 
cine that cries out for a solution. 
0017. At the same time, technological advances relating to 
information communication have been exploding. Home util 
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ity meters can automatically transmit readings for billing 
purposes. Copiers and other equipment can call a central 
office when their self-test software detects a failure or immi 
nent failure. And, for some equipment, it is possible to 
remotely conduct equipment diagnosis and change equip 
ment settings or Software. 

SUMMARY OF THE INVENTION 

0018. It is therefore an object of the present invention to 
provide a system that collects and disseminates information 
to facilitate the derivation and establishment of medical stan 
dards and best medical practices. 
0019. It is still another object of the present invention to 
provide a system and method that closes the gap that exists in 
modern medicine between methods and technologies that are 
being used and improvements to those methods and technolo 
gies that are being developed and introduced. 
0020. To accomplish this, the system of the present inven 
tion provides a centralized management of information about 
the medical equipment, procedures performed with that 
equipment, and the results of those procedures. The central 
ized database establishes a repository of information that can 
be relied upon to facilitate step-wise advancements in medi 
cal techniques, technologies, and standards. 
0021. In one aspect, the present invention also concerns a 
method for accumulating information about medical equip 
ment and procedures with a particular sensitivity to reducing 
the cost associated with the manufacture and use of Such 
equipment. 
0022. In another aspect, the present invention permits the 
centralized accumulation of information so that medical stan 
dards may be re-evaluated and adjusted continually. 
0023. In accordance with these objectives, the present 
invention offers a method and apparatus that fosters the col 
lection and dissemination of information about newly-devel 
oped medical techniques, technologies, equipment, and stan 
dards so that new and improved techniques, technologies, 
equipment, and standards can be more rapidly brought to 
patients who may benefit from them, when appropriate. 
0024. One aspect of the invention is to provide an auto 
mated “benchmarking procedure for the collection of infor 
mation about the efficacy of medical devices, techniques, and 
standards that proliferate in the medical arena. 
0025 Among other things, “benchmarking' is now recog 
nized as a powerful tool for improving the quality of products 
or services while reducing the costs associated with the use 
and manufacture of those products and the development of 
those services. As the word is now understood, “benchmark 
ing is a procedure, the basis of which involves the collection 
and assessment of Sufficient Volumes of information so that 
trends and outliers in that information may be identified and 
analyzed. Benchmarking may be used to learn how others 
accomplish similar tasks, what defects appear in products on 
a per million basis (or less), how satisfied doctors and physi 
cians are with particular products, trends in employee turn 
over, and the efficacy of daily practices, depending upon the 
topic or field to which it is applied. 
0026. Successful benchmarking requires the successful 
collection and organization of the information that forms the 
basis of the analysis. As such, a benchmarking procedure that 
relies on individuals to manually collect information is less 
likely to Succeed than a benchmarking procedure where the 
information is gathered and collected in an automated fash 

Feb. 26, 2015 

ion. In other words, if data collection is automated or can be 
made part of routine operations, the collection of useful infor 
mation is greatly enhanced. 
0027. Therefore, one object of the present invention capi 
talizes on the concept of benchmarking in the medical pro 
fession by collecting information before, during, and after a 
medical procedure so that the information may be analyzed 
and used to Support changes in medical techniques and 
devices that are being developed or are soon to be developed. 
0028. The data collection aspect of the present invention 
also assists in the evaluation and modernization of standards 
and best medical practices used daily by medical practitio 

S. 

0029. In view of the foregoing, the present invention pro 
vides a system for the collection, management, and dissemi 
nation of information relating at least to a medical procedure. 
The system includes a user interface adapted to provide raw 
data information at least about one of a patient, the medical 
procedure, and a result of the medical procedure. At least one 
medical device in communication with at least the user inter 
face is provided. The at least one medical device is adapted to 
receive the raw data information from the user interface, to 
generate operational information before, during, and after 
use, and optionally to transmit the raw data information and 
the operational information back to the user interface. A cen 
tral database in communication at least with the at least one 
medical device is also provided. The central database is 
adapted to receive and tabulate the raw data information and 
the operational information, to selectat least one related entry 
based on the raw data information and the operational infor 
mation, and optionally to transmit the related entry to at least 
the at least one medical device. The at least one related entry 
includes information that provides at least guidance based on 
previously tabulated, related medical procedures. In addition, 
the return of information to the user may be through a totally 
separate path, for example a paper report or an internet web 
page. 
0030 The present invention also provides a system for the 
collection, management, and dissemination of information 
relating at least to adoption and use of a medical standard. The 
system includes a user interface adapted to provide raw data 
information at least about one of a patient, a medical proce 
dure, a result of the medical procedure, and the medical 
standard employed during the medical procedure. At least one 
medical device in communication with at least the user inter 
face is also provided. The at least one medical device is 
adapted to receive the raw data information from the user 
interface, to generate operational information before, during, 
and after use, and optionally to transmit the raw data infor 
mation and the operational information. The system includes 
a central database in communication at least with the at least 
one medical device. The central database is adapted to receive 
and tabulate the raw data information and the operational 
information, to select at least one related entry based on the 
raw data information and the operational information, and 
optionally to transmit the related entry to at least the at least 
one medical device. The at least one related entry includes 
information that provides at least guidance based on previ 
ously tabulated information and the medical standards 
employed. 
0031. It is another object of the present invention to pro 
vide a method for step-wise, iterative evaluation of informa 
tion relating at least to a medical procedure. The method 
includes providing raw data to a user interface at least about 
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one of a patient, the medical procedure, and a result of the 
medical procedure, providing the raw data from the user 
interface to a medical device, wherein the user interface is in 
communication at least with the medical device, generating 
operational information by the medical device before, during, 
and after use, transmitting the raw data and the operational 
information from the medical device to a central database, 
which is in communication at least with the medical device, 
receiving and tabulating the raw data information and the 
operational information by the central database, selecting at 
least one related entry by the central database based on the 
raw data information and the operational information, and 
optionally transmitting the related entry to at least the medical 
device. The at least one related entry includes information 
that provides at least guidance based on previously tabulated, 
related medical procedures. 
0032. The present invention also provides a method for 
step-wise, iterative evaluation of information relating at least 
to employment of a medical standard. The method includes 
providing raw data to a user interface at least about one of a 
patient, the medical procedure, a result of the medical proce 
dure, and the medical standard employed, providing the raw 
data from the user interface to a medical device, wherein the 
user interface is in communication at least with the medical 
device, generating operational information by the medical 
device before, during, and after use, transmitting the raw data 
and the operational information from the medical device to a 
central database, which is in two-way communication at least 
with the medical device, receiving and tabulating the raw data 
information and the operational information by the central 
database, selecting at least one related entry by the central 
database based on the raw data information and the opera 
tional information, and optionally transmitting the related 
entry to at least the medical device. The at least one related 
entry includes information that provides at least guidance 
based on previously tabulated, employed medical standards. 
0033. Other objects of the present invention will be made 
apparent from the drawings and description that follows. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0034 Various aspects of the present invention are 
described in the paragraphs that follow and are illustrated by 
the figures below, in which: 
0035 FIG. 1 is a block diagram of a first embodiment of 
the present invention; 
0036 FIG. 2 is a block diagram of a second embodiment 
of the present invention; 
0037 FIG. 3 is a block diagram of a third embodiment of 
the present invention, which is a first variation of the first 
embodiment illustrated in FIG. 1; 
0038 FIG. 4 is a block diagram of a fourth embodiment of 
the present invention, which is a second variation of the first 
embodiment illustrated in FIG. 1; 
0039 FIG. 5 is a block diagram of a fifth embodiment of 
the present invention, which is a first variation of the second 
embodiment illustrated in FIG. 2; 
0040 FIG. 6 is a block diagram of a sixth embodiment of 
the present invention, which is a second variation of the 
second embodiment illustrated in FIG. 2; 
0041 FIG. 7 is a block diagram of a seventh embodiment 
of the present invention, which is a third variation of the 
second embodiment illustrated in FIG. 2; 
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0042 FIG. 8 is a block diagram of a eighth embodiment of 
the present invention, which is a third variation of the first 
embodiment illustrated in FIG. 1; 
0043 FIG. 9 is a block diagram of the interaction of sev 
eral embodiments of the present invention with one another; 
0044 FIG. 10 is a block diagram illustrating the variety of 
users contemplated for the present invention; and 
004.5 FIGS. 11A-11E provide selected details of one 
example application of the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0046) While the present invention will be described in 
relation to a system and method for the development of a 
particular group of medical techniques, devices, and stan 
dards, it should be understood that the present invention is not 
limited to a system or method concerning only medical tech 
niques, devices, and Standards. As will be understood by 
those skilled in the art, the system and method of the present 
invention have wide applicability to the development of new 
and effective techniques, devices, and Standards that may be 
used in medicine or any other field that may benefit from this 
iterative analytical tool. For example, it has been Suggested 
that the system and method of the present invention may be 
utilized by wineries to improve the quality of wines through 
the sharing of production-related information. 
0047. Because of its far-reaching applicability, to facilitate 
an understanding of the present invention, the discussion that 
follows focuses primarily on the application of the present 
invention to developments related to injectors used for the 
injection of contrast media during certain medical diagnostic 
procedures. 
0048 FIG. 1 illustrates one embodiment of a system 10 of 
the present invention. System 10 includes a user interface 12 
in communication with at least one medical device 14. Medi 
cal device 14, in turn, is in communication with a central 
database 16. 

0049. As illustrated, user U may provide input to user 
interface 12 through a communication link 100. When two 
way communication between user U and user interface 12 is 
desired, user interface 12 may communicate with user U via 
communication link 102. 
0050. Throughout this description, communication links 
from one component to another will be discussed and illus 
trated. For clarity, the arrows indicate the direction of the 
communication. The arrows may be understood to indicate 
either separate, one-way communication links. Alternatively, 
they may indicate a single communication link that facilitates 
two-way communication. As would be appreciated by those 
skilled in the art, the communication link(s) may be a tele 
phone line, a wireless communication link, or the Internet, 
among others. 
0051. User interface 12 may be a computer or other suit 
able electronic device that is capable of receiving information 
from an input device Such as a computer keyboard. It could 
also be a voice recognition system. In addition, it is preferred 
that user interface 12 includes means for displaying or other 
wise communicating information to the user. A Suitable dis 
play includes a computer monitor or enunciator, among other 
things. Information inputted into user interface 12 is trans 
mitted, by Suitable means, indicated as communication link 
104, to medical device 14, which is connected to and com 
municates with user interface 12 via communication link 106. 
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0052. As would be understood by those skilled in the art, 
user interface 12 need not be a stand-alone computer in order 
to practice the present invention. Instead, user interface 12 
may be incorporated into medical device 14 So that user 
interface 12 and medical device 14 are an integrated unit. 
When combined in this manner, user interface 12 may be an 
input keyboard, mouse, stylus, touch-screen, or some other 
Suitable data input device that is manufactured as a part of 
medical device 14. 
0053. In the preferred embodiment of the present inven 

tion, user interface 12 is a stand-alone computer through 
which data may be inputted into medical device 14. User 
interface 12 also is preferably arranged so that information 
generated by medical device 14 may be communicated (via 
communication link 106) to user interface 12 and displayed to 
the user U. Such as by a computer monitor, so that the prac 
titioner or physician (the user) may monitor selected aspects 
of medical device 14 during its operation. Other information 
(for instance patient data from a Hospital Information Sys 
tem, or procedure data from other medical devices) related to 
the medical procedure may also be displayed to the user 
through user interface 12. 
0054 While medical device 14 is designed to receive raw 
data inputted through user interface 12, it is also preferably 
designed to generate operational information before, during, 
and after use. Operational information may include any num 
ber of different data types. For example, medical device 14 
may operate like a flight recorder where it generates and 
stores real time information about its operation. Alternatively, 
medical device 14 may operate like a slow motion camera by 
generating and storing operational data on a periodic basis. 
Alternatively it may record the parameters of operation that 
were chosen by the user. 
0055 Regardless of the manner in which medical device 
14 generates and stores operational information, the opera 
tional information and the raw data information are both 
provided from medical device 14 to central database 16 via 
communication link 108 where the information is collated, 
tabulated, and stored. 
0056. In the preferred example, central database 16 is a 
central computer that is capable of receiving, tabulating, and 
storing large quantities of information. Central database 16 is 
connected with medical device 14 So that they are in commu 
nication with one another via communication links 108, 110. 
This communication may be a hard-wired connection or it 
may be a wireless communication, as would be understood by 
those skilled in the art. For example, medical device 14 may 
communicate with central computer 16 through conventional 
telephone lines or through cellular or digital wireless chan 
nels. Alternatively, medical device 14 may communicate with 
central database 16 through the Internet. 
0057 While it is desirable that the user have the best 
practice or benchmarking data available immediately, in 
many situations, the information collected about procedures 
and outcomes does not need to be collected into the database 
in real time, since it takes many cases over some time before 
a recommendation would be changed. In this situation, the 
information or data described herein could rely on physical 
transportation Such as the postal system, other paper delivery 
system, or the mechanisms described in U.S. Pat. No. 5,739, 
508, which is incorporated herein by reference. 
0058. In addition, central database may be constructed so 
that it may be in communication with userU through one or 
both of communication links 112, 114. In this arrangement, 
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central database 16 may communicate with user U indirectly 
through medical device 14 and user interface 12 or directly 
with user U, depending on the information type being 
exchanged. 
0059. It is preferred that user interface 12, medical device 
14, and central computer 16 operate together to provide a 
seamless operation. Accordingly, it is contemplated that the 
three devices will operate using a single data transmission 
format so that the data inputted into user interface 12 or 
generated by medical device 14 is received easily by central 
database 16 and vice versa. 
0060. To that end, user interface 12 preferably communi 
cates with medical device 14 through a connection 104, 106 
whose operation is governed by a data transmission format 
such as the standard developed by the IEEE (Institute of 
Electrical and Electronics Engineers, Inc), which is known as 
IEEE 1073. IEEE 1073 is a Standardized communication 
format developed specifically for use with medical devices so 
that those medical devices communicate with one another 
without the need for modifying the interface formats between 
them. 
0061 For example, in a hospital environment, a patient 
may be connected simultaneously to a number of electronic 
devices such as a heart monitor and a respirator. Each of these 
devices is controlled individually by an operating system that 
provides output data in a format typically recognized only by 
the individual device. As a result, the two separate devices 
traditionally operate independently of one another, because 
the data that they generate are informats that are not compat 
ible with one another. 
0062) If, however, the two devices are constructed so that 
the data that they generate is in the same format, the two 
devices could communicate with one another easily. Under 
standably, if the two devices could communicate with one 
another, the information generated by the heart monitor and 
the respirator potentially could be used by either device (or 
both devices simultaneously) to detect aberrant patient con 
ditions that neither one of the devices could detect by itself. 
Without a standardized data format, such as IEEE 1073, the 
data from one piece of equipment must pass through a filter or 
“translator' So that any other equipment connected to it might 
understand the data that it generates. 
0063. The work on IEEE 1073 has been driven by the need 
to efficiently, effectively, and in a timely manner collect a 
comprehensive set of data related to a specific patient, to, for 
example, avoid adverse drug events or better manage the 
health care provided to that specific patient. Other Hospital 
Information Systems aim to efficiently, effectively, and in a 
timely manner collect information related to patient care, 
primarily for billing and reimbursement. This invention car 
ries that work to the next level by enabling collection and 
analysis of data across many patients, procedures and hospi 
tals so that future patients can benefit. 
0064. With this in mind, one aspect of the present inven 
tion contemplates that user interface 12, medical device 14, 
and central computer 16 will communicate with one another 
using a common electronic language or data format such as 
IEEE 1073. As would be understood by those skilled in the 
art, however, neither a common electronic language nor stan 
dardized communication format are required to practice the 
present invention. To the contrary, it is contemplated that 
other communication formats may be used, such as through a 
standard RS-232 port, so long as the devices communicate 
effectively with one another, especially in situations where 
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this capability is retrofitted to previously developed devices 
or use with devices from different manufacturers. As would 
be appreciated by those skilled in the art, medical device 14 
may communicate with user interface 12 through one data 
transmission format and communicate with the central data 
base 16 via a second data transmission format, such as the 
IEEE 1073. 

0065. Each of the basic elements of system 10 (as well as 
the other system embodiments contemplated by the present 
invention) illustrated in FIG. 1 is meant to represent any of a 
number of different components. In other words, each ele 
ment is meant to correspond to one or more devices. In addi 
tion, as noted above, the various components that may be used 
with the present invention are not limited to medical devices, 
even though the preferred embodiment is directed to medical 
US 

0066. In one aspect of the present invention, medical 
device 14 may combine the operation of a contrast medium 
injector and a scanner Such as a MRI scanner. User interface 
12 may be a computer connected to medical device 14 to 
provide input to medical device 14 and to optionally receive 
output from medical device 14. Medical device 14 (whether 
one or more devices in communication with one another), in 
turn, communicates with a central database 16 to which medi 
cal device 14 sends information about the procedure being 
performed. In return, medical device 14 may receive pertinent 
information from central database 16 and relay that informa 
tion to user interface 12 and/or user U. Alternately, medical 
device 14 may receive information from database 16 for its 
operation. 
0067. The present invention contemplates that user inter 
face 12 and/or user U will receive potentially a large amount 
of information encompassing a broad spectrum of possibili 
ties. The following discussion provides examples of at least 
some of the information that might be processed by the 
present invention, highlighting information that might be rel 
evant to a diagnostic in which a contrast media injector and an 
imager (Such as a MRI) are used in combination as medical 
device 14. 
0068. When conducting a particular medical procedure, 
the doctor or practitioner may input patient-specific informa 
tion into user interface 12 and/or central database 16. Patient 
specific information may include, for example, the weight, 
circulation time, age, disease (including a DRG (diagnostic 
related group) number that is the number used to catalog 
diseases much like the Dewey decimal system is used to 
catalog books in a library), region of study, procedure type, 
time since admission, image modality, contrast media type, 
contrast media temperature, and medication information for 
the particular patient. Additional examples of information 
that may be useful to input can be found in U.S. Pat. No. 
5,840,026, which is incorporated herein by reference. The 
information could also include the algorithm or process that 
was applied to the patient-specific data to determine other 
parameters of the procedure. 
0069. Information about the equipment used may also be 
inputted into the user interface 12 and/or transmitted to cen 
tral database 16. Such information may include, for example, 
Syringe size, Syringe Volume, flow rate, phases, delays, the 
type of catheter used, and the number and type of disposables 
used. Equipment information may also encompass the name 
or type of contrast media used, the manufacturing lot for the 
contrast media, or the Volume, density, or viscosity of the 
media. 
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0070 Information about the imager may also be inputted 
through user interface 12. Imager information may include, 
for example, settings for the imager or scanner. Specific infor 
mation about the scanner may include CT information, which 
may encompass such parameters as mAS (milliamp-sec 
onds), slice thickness, speed, window, and level. The imager 
or scanner information also might encompass MR (magnetic 
resonance) imaging parameters such as time to echo, TR, 
NEX, FOV, slice thickness and spacing, voxel size, pulse 
sequence, flip angle, Software version, coils used, and time of 
acquisition. Other imaging information Such as ultrasound 
information or X-ray information may also be inputted into 
user interface 12. 

0071 Information about actuals (in contrast to informa 
tion about equipment settings) may also be inputted through 
user interface 12 or developed in the medical device 14. 
Actuals include, for example, the time sequence of the pro 
cedure, the image, and the image quality of the region of 
interest (ROI). Actuals may also include information about 
hospital site data, which includes the location and size of the 
hospital together with the number of like procedure per 
formed at that hospital. 
0072 Information about the results of the selected proce 
dure may also be inputted through user interface 12 (and/or 
directly sent to central database 16 from user U) or developed 
in the medical device 14. Result-oriented information may 
include final results such as patient outcomes, image quality 
and satisfaction, quality of the study, diagnosis of the disease, 
diagnosis quality (e.g., the number of metastases found), user 
satisfaction with the equipment, information about compli 
cations, or even a final imaging report. 
0073. In addition, long-term information over multiple 
patients may be inputted through user interface 12 or devel 
oped in the medical device 14. Long-term information 
includes, for example, the usage rate of the equipment, pat 
terns of use for the equipment, the service history of the 
equipment, and the reliability history of the equipment. 
0074 The foregoing list of information that may be input 
ted through user U, user interface 12, or developed in the 
medical device 14 is meant to be illustrative of the type and 
variety of information that system 10 of the present invention 
may collect, tabulate, and store. However, it is contemplated 
that other types of information also may be processed by the 
present invention. Moreover, as would be understood by 
those skilled in the art, the type of information inputted by 
user U, inputted into user interface 12, or developed in the 
medical device 14 depends upon the particular procedure 
performed. 
0075. User input through user U or user interface 12 is not 
the only way in which system 10 of the present invention may 
acquire relevant data. It is contemplated that information may 
be acquired by medical device 14 in an automated fashion 
when the information is available from a local database or 
computer. For example, the age, weight, disease type, and 
medical history of the patient may be acquired from the 
hospital information system (HIS) in which the procedure is 
performed. In this case, user interface 12 may communicate 
with a computer or other Suitable equipment programmed to 
acquire information with minimal (or no) interaction by the 
practitioner or doctor who is performing the selected proce 
dure. 

0076 User interface 12 communicates with medical 
device 14 to provide relevant information about a particular 
patient and procedure. Before, during and after the procedure 
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is being performed, medical device 14 generates procedure 
specific information, which is also referred to as operational 
information. The operational information may include a 
plethora of data about the procedure. The raw data informa 
tion and operational information are transmitted to central 
database 16 where the information is collated, tabulated, and 
stored. After analyzing the data, central database 16 may 
select one or more related data entries that are relevant to the 
medical procedure based on certain parameters that match or 
are closely related among the patient raw data and procedural 
information inputted into central database 16. 
0.077 Once selected, the one or more related data entries 
are relayed back to the practitioner through medical device 14 
and user interface 12. Alternatively, the related data entries 
may be communicated directly to user U from central data 
base 16. The related entries preferably are relayed to the 
practitioner before or during this or Subsequent medical pro 
cedure to provide guidance to the practitioner for the medical 
procedure that is about to be performed or is being performed. 
The practitioner may be influenced by the information pro 
vided by the relevant data entries to modify the procedure. 
0078. A specific example in which system 10 of the 
present invention may operate is provided below. 
0079. It may be beneficial to connect an injector and an 
imager (or Scanner) together so that they interface with one 
another to enhance the quality and accuracy of a final diag 
nostic analysis. The injector provides information about the 
injection (volume, flow rate, patient specific data, etc.) and 
relates it to a specific procedure performed (number of slices, 
region of interest, visibility of lesions, diagnosis, etc.). The 
scanner, in turn, interprets that data and performs a specific 
scan customary to the selected procedure. Alternatively, the 
scanner may be programmed to Suggest how to perform a 
particular scan based on the information provided by the 
injector. 
0080. In one embodiment, the injector may be pro 
grammed to sample periodic information about the injection 
Volume, flow rates, and patient specific information and relate 
that information to the procedure performed. For example, 
the injector may sample the Scanner information on regions of 
the body that are of interest to the physician, the number of 
slices (of image cross-sections) taken, and the results of the 
study. It may also sample information about the outcome of 
the procedure, for example, the quality of the images taken, 
the visibility of the lesions, and the diagnosis reached by the 
physician. 
0081. The information collected is transmitted to a central 
computer or database 16 where it is compared with other like 
parameters (such as the patient’s age, weight, health, and 
medical condition, etc.) for analysis. After tabulating the 
information, central database 16 may select one or more 
similar analyses performed on other occasions (called related 
entries) and relay that information to the practitioner so that 
the practitioner may use that information to the patients 
benefit before or during the procedure. 
0082 If the procedure involves contrast media used for 
liver scans, for example, the information collected may be 
compared with like procedures performed across the country 
or around the world. Once analyzed by central database 16, 
the collective information may be tabulated and returned to 
the practitioner to help him (and the hospital) improve ana 
lytical and therapeutic techniques. For example, for a given 
procedure, central database 16 may return related entries that 
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Suggest a particular slice thickness, contrast Volume, and/or 
injection rate to obtain the most accurate diagnostic result. 
I0083. The same information also may help to save consid 
erable amounts of money when treating patients. As an 
example, it might be learned that a particular liver scan 
requires on average 100 ml of contrast medium rather than the 
traditionally used 150 ml. The availability of this information 
might help a Subsequent physician reduce the amount of 
media that is unnecessarily injected into the patient while, at 
the same time, reducing the cost of the procedure to the 
patient. 
I0084. Reducing the quantity of contrast media injected 
into a patient also has the desired effect of increasing the 
safety of the diagnostic procedure. While contrast media are 
proven safe and effective, there is always the possibility that 
a patient may have an adverse reaction to the contrast media 
selected. If the total quantity of contrast media used may be 
reduced, one direct effect is that the safety of the procedure is 
increased because less media is injected into the patient to 
perform the diagnostic procedure. 
I0085 Along the same lines, the same information may be 
used to establish new standards for performing medical pro 
cedures. If it were learned that a particular liver Scan requires 
only 100 ml of contrast medium instead of the traditionally 
used 150 ml, 100 ml may be adopted as the new standard for 
the medical procedure. This information could be made avail 
able to users U through the system described herein, or it 
could be communicated through journal articles, seminars, 
papers at conferences, or the other communications methods 
currently used to reach users U. 
0086 AS technology improves and the quality of scanning 
improves, that standard may be altered over time. For 
example, after central database 16 tabulates further proce 
dures of the same type, it may be found that only 90 ml of 
contrast are needed (instead of the 100 ml established previ 
ously) and the standard may be altered again to reflect this. It 
is possible, therefore, through the iterative operation of sys 
tem 10, to provide a constantly updated standard for medical 
procedures through the collection, tabulation, and dissemina 
tion of information about medical procedures. 
I0087. In addition, the same information may be used to 
Suggest ways in which medical equipment may be improved. 
For example, it may be learned through the collection and 
tabulation of information by system 10 of the present inven 
tion that there is a need for medical injectors to provide 
contrast media at a reduced flow rate, which may not be 
possible with existing models. With this information in hand, 
manufacturers may redesign the injectors that they produce to 
slow the injection rate, thereby providing more useful tools to 
practitioners that assist them in performing their daily duties. 
I0088 While the general structure and operation of the 
present invention has been described in connection with the 
schematic illustrated in FIG. 1, there are several other 
embodiments of the present invention that are encompassed 
thereby. 
I0089 For example, FIG. 2 illustrates a second embodi 
ment of the present invention, system 20. Here, system 20 
does not combine user interface 12, medical device 14, and 
central database 16 in series. Instead, in System 20, user 
interface 12, medical device 14 and central database 16 are 
connected in a circular arrangement so that they communi 
cate with one another in a slightly different manner. In system 
20, user interface 12 is connected by communication links 
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104, 106 to medical device 14 and via communication links 
118, 116 to central database 16. 
0090. As illustrated in FIG. 2, user U may communicate 
directly with user interface 12 or central database 16 through 
appropriate communication links 100, 102,112, 114. While 
these two communication paths are illustrated, it should be 
noted that userU may also communicate directly with medi 
cal device 14. To simplify the figures, this particular commu 
nication path is omitted from the FIG. 2 of the present inven 
tion. 

0091 Connected in the manner shown in FIG. 2, system 
20 may operate in the same way as in the first embodiment 
illustrated in FIG.1. Here, user interface 12 may provide raw 
data information to medical device 14, which, in turn, com 
municates with central database 16 (via communication links 
108, 110) to retrieve related data entries. However, in this 
second embodiment, because user interface 12 is connected 
directly to central database 16 via communication links 116, 
118, user U may access related data directly from central 
database 16 through user interface 12 without that informa 
tion first being provided to medical device 14. Alternatively, 
userU may access and/or provide data to central database 16 
through communication links 112, 114. 
0092 FIG.3 illustrates system30, which is a first variation 
of the first embodiment shown in FIG. 1. Here, a raw data 
Source 22 is in communication with user interface 12 via one 
or both of communication links 120,122. Raw data source 22 
preferably is a database that stores information about a par 
ticular patient or procedure, among other types of informa 
tion. In one aspect, raw data source 22 may be a hospital 
information system (HIS) in which patient-specific informa 
tion and the patient's medical history are stored. The user 
interface 12 can request and receive information from the raw 
data source 22. Or, user U could interact with the raw data 
Source 22 (via communication links 124, 126) and request 
that data be sent to the user interface 12 or directly to user U. 
0093. In one embodiment, it is intended that raw data 
source 22 be connected to user interface 12 so that user 
interface 12 may access the information in raw data source 22 
and provide that data to medical device 14 and, ultimately, to 
central database 16. When raw data source 22 is provided, 
user U need not input all of the relevant data about a patient or 
procedure through user interface 12 (or to central database 
16), because some of the information is provided by raw data 
Source 22. 

0094. One anticipated benefit to the inclusion of raw data 
Source 22 in System 30 is the automated acquisition of raw 
data by system30. When raw data is acquired in an automated 
fashion, it is anticipated that the operation of the system of the 
present invention will be greatly improved, because interac 
tion (through user interface 12, for example) by the practitio 
ner may be greatly reduced. When the burden of inputting 
data through user interface 12 by the practitioner (user U) is 
reduced, it is anticipated that there will be a greater likelihood 
that pertinent raw data will be captured by system 30 than if 
the raw data were entered by the practitioner manually. In 
addition, it is expected that the raw data will be more reliable 
because the probability of user data entry error will be 
reduced. 
0095 FIG. 4 illustrates a fourth embodiment of the present 
invention, system 40, which is a second variation of the first 
embodiment illustrated in FIG.1. Here, system 40 operates in 
the same manner as the embodiments previously described 
except that raw data source 22 is in communication (via 
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communication links 128, 130) with medical device 14 rather 
than user interface 12. In addition, raw data source 22 is in 
communication with central database 16 via communication 
links 132, 134. In this embodiment, raw data source 22 pro 
vides patient-specific information and procedure information 
(among other types of information) directly to medical device 
14 or central database 16, leaving user interface 12 for input 
ting any remaining information not available from raw data 
Source 22. Alternatively, while not illustrated, communica 
tion links may be provided from user U directly to central 
database 16. In all other respects, system 40 operates in the 
same manner as the embodiments previously described. 
(0096 FIG. 5 illustrates a fifth embodiment, system 50, of 
the present invention, which is a first variation of the second 
embodiment illustrated in FIG. 2. In this embodiment, raw 
data source 22 is connected to user interface 12 in the same 
manner as with system 30 illustrated in FIG. 3. In system 50. 
user interface 12 is connected to central database 16 and 
medical device 14 in the same manner as with system 20. Raw 
data source 22 operates in the same manner as previously 
described, as does the remainder of system 50. In addition, 
user U is in communication with raw data source 22 via 
communication links 124, 126. 
(0097 FIG. 6 illustrates a sixth embodiment, system 60, of 
the present invention. System 60 is a second variation of the 
second embodiment of the present invention illustrated in 
FIG. 2. System 60 differs from system 20 in that raw data 
Source 22 is connected to medical device 14 (via communi 
cation links 128, 130) to input raw data into medical device 
14. Moreover, user U is connected to raw data source 22 via 
communication links 124,126 and also to user interface 12, as 
previously described. In all other respects, system 60 operates 
like the systems previously described. 
(0098 FIG. 7 illustrates a seventh embodiment, system 70, 
of the present invention. System 70 is a third variation of 
system 20 shown in FIG. 2. In system 70, more than one user 
interface 12, 12 and more than one medical device 14, 14' are 
shown connected to central database 16 via communication 
links 108,110 and 136, 138, respectively. As discussed above, 
the present invention contemplates that many medical devices 
14, 14' and associated input or user interface devices 12, 12 
will be connected to the same central database 16 so that 
practitioners from around the world may share data with one 
another. In all other respects, system 70 operates like the 
previously described systems. Medical device(s) #1 14 and 
medical device(s) #214" may be different, similar, or identical 
devices with great or minimal physical distance between 
them. 

(0099 FIG. 8 illustrates an eighth embodiment, system 80, 
of the present invention. System 80 presents a third variation 
of system 10 illustrated in FIG. 1. In system 80, several user 
interfaces 12, 12' and medical devices 14, 14' are connected to 
central database 16 so that practitioners from around the 
world may share information with one another as in system 
70. Here, user interface 12" is connected to medical devices #2 
14 via communication links 144, 146. In all other respects, 
system 80 operates in the same manner as the systems previ 
ously described. 
0100 While not illustrated, in both system 70 and system 
80, userU may be connected, via communication links to one 
or more of user interfaces 12, 12", medical devices 14, 14", a 
central database 16. In addition, one or more raw data sources 
22 may also be connected to the systems 70, 80 as described 
previously. 
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0101 FIG. 9 provides a schematic illustration of a system 
90 according to one aspect of the present invention. Here, a 
number of medical devices, which are divided into imagers 24 
and injectors 26, are shown in use with several patients. 
Imagers 24 may be of different types, for instance, MRI 
scanners, CT scanners, and ultrasound scanners. Different 
patients may have one or more imaging procedures with 
different equipment or the same equipment at different times. 
Different patients may undergo similar or different treatments 
28 based upon the diagnosis made in part with the results of 
the imaging studies. All of the information for the various 
patients from the various studies and treatments 28 is prefer 
ably entered into a central database 16 using one of the sys 
tems described herein. The choice of imaging procedure and 
treatment for a specific patient can likewise be influenced by 
information available from the central database 16 through 
one of the systems described herein. The present invention is 
not limited solely to use by practitioners who wish to improve 
the medical techniques and standards that they employ. As 
FIG. 10 illustrates, any number of users Umay access central 
database 16 to derive information relevant to that particular 
user's U operation. The present invention contemplates that 
data may be collected from any number of sources and may be 
accessed by any number of users U interested in that infor 
mation. 

0102 For example, one userU that may rely on system 10 
of the present invention may be a marketing or research firm 
charged with responsibility for developing new products or 
improving existing products. In Such an instance, the market 
ing or research firm might incorporate Software into user 
interface 12 or medical device 14 that collects information 
about the manner in which a particular medical device is used 
or the general reputation of the product in the particular field. 
0103) In this example, in the case of an injector 26 that has 
a number of functions incorporated into the memory, the 
software may be designed to collect information on the fre 
quency with which practitioners rely on a particular function. 
If, after collecting information concerning a large number of 
procedures, it is determined that the function is not used with 
any frequency, the marketing or research firm might Suggest 
that the function be removed from injector 26 to reduce its 
overall cost to the consumer. 

0104. Alternatively, a marketing or research firm might 
incorporate into the software for particular medical device 14 
questions directed to the practitioner that prompt responses 
about the practitioner's satisfaction with the device. Also, the 
Software might prompt responses designed to provide input 
that might assist in developing future devices. For example, 
the software present in either medical device 14 or in user 
interface 12 may ask the practitioner if injector 26 operates at 
an acceptable speed. Depending upon the statistical results of 
the query, as tabulated by central database 16, the marketing 
or research firm might recommend that injector 26 be modi 
fied to address the practitioners’ concerns by increasing or 
decreasing the injection speed of injector 26. 
0105. It is also contemplated that government and regula 
tory agencies might be potential users U of the present inven 
tion. If so, government and regulatory agencies might work 
with the manufacturers to incorporate routines in the software 
of medical device 14 or user interface 12 to determine the 
frequency and efficacy of a particular medical procedure for 
purposes of establishing guidelines with respect to those pro 
cedures. 
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0106 Alternatively, through information available 
through the central database 16, Medicare could determine 
that a particular medical diagnostic was particularly well 
Suited to evaluating the overall health of a patient, and might 
add the procedure to the list of procedures that Medicare 
would pay for as part of its coverage. 
0107 Similarly, if the FDA were user U of the system 10 
(or any other variation of system 10) of the present invention, 
the FDA could determine the efficacy of certain pharmaceu 
tical compounds. To acquire this information, Software might 
be incorporated into user interface 12 or medical device 14 to 
monitor patient blood levels and obtain information about the 
results of the use of those pharmaceutical compounds. With 
results tabulated over a large cross-section of the using public, 
the FDA could compare one compound to another to make 
decisions about various pharmaceuticals that are within its 
regulatory control. 
0108. In such an instance, the FDA might monitor statis 
tically the occurrence of side effects for a particular com 
pound. If the side effects of a particular drug were found to 
exceed acceptable limits, the FDA might rely on the data 
acquired to initiate an investigation of the compound or to 
prevent further distribution of the pharmaceutical until the 
safety of the drug has been fully reevaluated. 
0109 Professional societies are also contemplated as 
potential users of system 10 of the present invention. As 
organizations made up of users U, professional Societies may 
work with the manufacturers to incorporate into the software 
of system 10 particular queries or data collection functions 
that assess the types and frequencies of procedures performed 
by individual members of the organization. The information 
collected could then be used by the professional society to 
determine if there are any areas in the profession or profes 
sional development that need to be addressed. 
0110 Researchers may also be a group of users U that may 
rely on the operation of system 10 (or any variation of system 
10) to collect research information for a particular study. 
Using the system 10, a researcher may collect data pertinent 
to a particular inquiry over a large number of users U, espe 
cially if there are a large number of practitioners who are 
contributing data to central database 16. If so, a researcher 
might be able to acquire a significant amount of statistical 
data about a particular procedure, product, or standard that 
could be obtained today only through the expenditure of an 
enormous amount of money. 
0111. Other users U also may benefit from the operation 
and use of system 10 (or systems 20, 30, 40, 50, 60, 70, 80, 
and 90). For example, health insurers might collect informa 
tion regarding a particular diagnostic procedure for purposes 
of determining the appropriate cost of a particular procedure. 
In this example, health insurers might work with the manu 
facturers to include in the software in user interface 12 or 
medical device 14 the ability to collect the costs charged for 
or related to a particular procedure. If so, health insurers could 
then compare the costs charged by particular hospitals for a 
particular procedure with the goal of reducing the overall cost 
of health care to consumers. 
0112 Hospital Consortiums, HIS vendors, injector ven 
dors (and the manufacturers of medical device 14), imager 
Vendors, third party vendors, and third party servicers also 
may be among users U of the system of the present invention. 
Regardless of the particular user U and the ultimate goals of 
that user U, in each case, user U may work with the manu 
facturers to incorporate into the software of system 10 rou 
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tines and queries that collect a wide variety of information 
about particular procedures, equipment, and Standards used. 
In this way, medical techniques, equipment, and standards 
may be continually updated, in an iterative fashion, as the 
statistical information accumulates in central database 16. 

0113. As mentioned above, the various embodiments of 
the system of the present invention are designed to provide an 
iterative analytical function that may be applied to improve 
medical techniques, equipment and standards. As informa 
tion is collected, trends in the information can be analyzed so 
that best practices may be established in the medical profes 
Sion, so that equipment may be updated to accommodate 
practitioner demands, and so that standards may be developed 
or refined. The various embodiments of the system of the 
present invention, therefore, provide an apparatus and 
method that collects, tabulates, and stores information that 
can be accessed in a selective manner to disseminate infor 
mation to practitioners with the ultimate goal of improving 
the quality of health care. 
0114. While the word “central in central database 16 
might imply to the reader a central physical location, with 
current rapid improvements in information technology, this is 
no longer an implementation requirement. It is possible to 
have a database that is distributed among many computers at 
one site, at various sites around the country, or even around 
the world. It is also possible for the data to reside on various 
medical devices 14. In this case, an inquiry may poll the 
various medical devices 14 to get the information only when 
it is needed for a response. Or an inquiry could “launch” a 
request, and the request could travel from medical device 14 
to medical device 14, gathering the necessary information 
along the way. The essential function of the central database 
16 is to provide a way to collect the appropriate data in 
response to an inquiry. As new information technologies are 
developed, they can be used to perform this central database 
function. For example, users U may be able access central 
database 16 via an internet interface to create inquiries. 
0115 There are also other methods for medical practitio 
ners to receive and be influenced by the information and 
analyses derived from this invention in addition to the user 
interface 12. The results of an inquiry can be published in an 
electronic or paper format by a manufacturer, a professional 
organization, or the FDA. Or, they can be incorporated into 
standards, reimbursement policies, or practice guidelines that 
are Subsequently published in Some form. Or medical practi 
tioners may access them through the Internet. The informa 
tion also can be incorporated into in-service training con 
ducted by the medical device manufacturer(s) or seller(s). 
0116. In all of the above system descriptions, direct com 
munication paths are shown between specific system ele 
ments. Given the communications infrastructure of today and 
the possibilities of future developments, the specific commu 
nication path may be circuitous or indirect. The operation of 
the present invention results in information being transmitted 
from one place to the other in a reliable and timely manner. 
The details of the path route or technology used are inconse 
quential. The benefits of this invention for information com 
munication and use are not limited by the specifics of physical 
connectedness. For instance, communications path 114 in 
FIG. 1 can be a paper article or written procedure recommen 
dation in situations where such a response is Sufficient. As a 
second example, medical device 14 may communicate with 
central database 16 through user interface 12. The fact that 
medical device 14 communicates with central database 16 
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though a third device or devices, either shown or not shown, 
is within the scope of this invention. Thus the various com 
munications paths show in FIG. 1 through 8 are some from 
among many possibilities. 
0117. Also, all the communication paths are preferably, 
but not necessarily, two-way. When user U interacts with user 
interface 12, there is normally a two-way communication, 
because user U prefers feedback to know that what was pro 
vided was the input that was desired (that user Upressed the 
right key, for instance). Normally, the communications 
between two devices involves at least the two-way commu 
nications embodied in the RS-232 protocol. More commonly, 
there is some type of acknowledgement message sent to con 
firm satisfactory transmission of the information from one 
device to another. However, there are examples, such as the 
remote reading of water meters where the communication in 
one direction is as simple as a signal to indicate 'send your 
data, and there is no acknowledgement that the data is Sub 
sequently received. 
0118 FIG. 11 contains plots of data collected to supportan 
analytical example to illustrate the usefulness and power of 
the system described herein to improve medical practice and 
the design of medical products. The plots are of hypothetical 
data that have been collected in central database 16 from 
many similar medical procedures over time. 
0119 FIG. 11A shows a histogram of contrast injection 
Volumes for a CT study looking for cancer metastases to the 
liver. Almost all procedures are performed with doses 
between 100 and 150 ml. The volume of the injection is a 
piece of data that the user selects through user interface 12. 
This data is then sent to medical device 14, in this case the 
injector. From there it goes to central database 16. 
0.120. Through a second medical device 14, the CT image 

is taken and if metastases are seen, they can be indicated on 
the image by the user and their image contrast level is com 
pared to that of the normal liver tissue. In CT imaging, the 
image contrast is measured in Hounsfield units. To simplify 
the display of the data, the contrast is grouped into 4 classes, 
1, 2, 3, and 4.This image contrast of the metastases is then 
communicated to central database 16. 
I0121 FIG. 11B is a bubble chart showing the relationship 
between image contrast and Volume of contrast injected for a 
number of studies. The size of the bubble shows the relative 
occurrence of that image contrast level given an injection of a 
specified volume of contrast media. While greater volumes 
may be said to give slightly more image contrast, there is 
really no quantifiable relationship between the two. The few 
very low Volume injections produce image contrast in the 3 
and 4 range and a few injections with Volume in the highest 
range produced image contrast at level 2. 
I0122) Information about the patients weights can increase 
the benefit of the analysis. The patient’s weight information 
can be entered by userU through user interface 12 or can be 
retrieved from raw data source 22. It is then sent to the central 
database 16. FIG. 11C shows the distribution of procedures 
with the various Volumes of contrast per kilogram weight of 
the patient. As shown, the curve is approximately normal with 
a slight skewing to the high side. When the bubble chart is 
replotted with image contrast as a function of volume contrast 
per kilogram as in FIG. 11D, there is a clear relationship 
between the two, although there are still other factors that 
affect the relationship. Regression analysis could be applied 
to determine the strength of this relationship and to test the 
strengths of the effect of other factors, for instance imaging 
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equipment type or settings, or patient circulatory system 
health or state of compromise. 
0123. By asking user U, after the procedure, to rate the 
confidence of their diagnosis after the procedure through user 
interface 12, it is possible to learn more and further improve 
the medical procedure. The user's assessment of their confi 
dence in the diagnosis is sent to central database 16. FIG. 11E 
shows the relationship between diagnosis confidence on a 
4-point Scale and image contrast, also on a 4-point Scale. In 
almost all cases, and image contrast of 3 or 4 gives a diagnosis 
confidence of 3 or 4. 

0.124. This information can be used in conjunction with 
FIG. 11D to develop a practice recommendation. In this 
example, the recommendation would be that there is no need 
for any contrast doses above level E because this volume per 
kilogram yields image quality Sufficient for a high diagnosis 
confidence. Also, the recommendation would be that doses at 
or below level C should be avoided. There is some option 
among levels D and E. Level E guarantees, aside from human 
error, a Sufficient image contrast to make a confident diagno 
sis. Level D has a small chance of producing a diagnosis 
confidence level of 2 or 1. If the other significant factors could 
be determined and controlled, then contrast level D could be 
recommended. There is considerable cost savings improve 
ment available by avoiding giving more contrast than 
needed levels F and G. And, by avoiding levels A through C. 
the chance of misdiagnosis or having to repeat the study can 
be significantly reduced, also improving the quality of health 
care and reducing costs. 
0.125. As mentioned earlier, this information and analysis 
can also be very useful to manufacturers as they design 
improved products. In this case, the recognition that Volume 
per kilogram is the most important factor in determining 
image contrast and, thus, diagnosis confidence could indicate 
that a fluid injector system needs to be designed to allow 
much more flexible dosing that is currently available with 
prefilled Syringes of a single size and contrast bottle which are 
available primarily in 25 ml increments. 
0126 Related data is the term applied to data derived from 
the original data placed into central database 16. Related data 
is preferably stored in central database 16 for ease of access, 
but in the spirit of distributed databases, it may be stored 
elsewhere or derived as needed. In the example related 
through FIG. 11, related data is the histogram of occurrence 
of the various volumes per kilogram, and the 3 bubble plots of 
11B, 11D, and 11E. 
0127. While the invention has been described by way of 
exemplary embodiments, it is understood that the words 
which have been used herein are words of description, rather 
than words of limitation. For example, medical standards are 
not limited to formally approved standards. It includes best 
practices or simply standard or common practices of an orga 
nization, a particularimaging Suite, oran individual. Also, the 
designations before, during and after are meant to indicate 
expected or common practice. A user can enter all the infor 
mation after use, although they cannot enter all the informa 
tion before use, since the results of the procedure cannot be 
known until the procedure is performed. Changes may be 
made, within the purview of the appended claims without 
departing from the scope and the spirit of the invention in its 
broader aspects. 

Feb. 26, 2015 

1-3. (canceled) 
4. A system for collection, management and dissemination 

of information relating to medical procedures, the system 
comprising: 

(a) a plurality of interface devices, each of the interface 
devices having a local database and being adapted to 
communicate with at least one of an injector, a Scanner 
and at least one other device, each of the interface 
devices being further adapted (I) to receive raw data such 
that the raw data includes at least one of fluid adminis 
tration information from the injector, imaging study 
information from the scanner and patient identification 
information and (II) to match automatically, for each of 
the medical procedures, the fluid administration infor 
mation and the imaging study information based on the 
patient identification information and to store the result 
thereof in the local database as a raw data entry; and 

(b) a central database for operation on at least one computer 
and being enabled therethrough to communicate with 
each of the interface devices and to collect, tabulate and 
store therein the raw data entries received from the local 
databases of the interface devices; 

wherein the central database is further adapted to select at 
least one related entry derived from the raw data entries 
stored thereon and to enable the at least one related entry 
to be disseminated to at least one of the interface devices. 

5. The system of claim 4 wherein the at least one related 
entry may take the form of at least one of the raw data entries. 

6. The system of claim 4 wherein the at least one related 
entry may take the form of a set of parameters associated with 
at least one of an injection procedure and an imaging proce 
dure. 

7. The system of claim 4 further comprising a user interface 
in communication with the at least one computer, the user 
interface being adapted to enable entry into the central data 
base of at least one of an injection procedure and an imaging 
procedure, with the central database enabling the at least one 
of the injection procedure and the imaging procedure to be 
disseminated to at least one of the interface devices. 

8. The system of claim 4 wherein the raw data further 
includes information about at least one of the injector, the 
scanner, the at least one other device, actuals, a result of an 
injection procedure, a result of an imaging procedure, equip 
ment used, and long term information inclusive of usage rate, 
patterns of use, service history and reliability history of at 
least one of the injector, the scanner and the at least one other 
device. 

9. The system of claim 8 wherein the information about the 
equipment used includes at least one of a size of Syringe(s) 
used, a Volume of Syringe(s) used, a type of fluid(s) used, a 
manufacturing lot of fluid(s) used, a rate(s) of flow of fluid(s) 
used, a Volume offluid(s) used, a type of catheter(s) used, and, 
generally, a number of disposables used. 

10. The system of claim 4 wherein at least some of the 
interface devices are integrated with a medical device, 

11. The system of claim 10 wherein the medical device is 
one of the injector, the scanner, a heart monitor and a respi 
ratOr. 

12. The system of claim 4 wherein the central database is in 
communication with a raw data source, the raw data source 
comprising at least one of a hospital information system 
(HIS), a radiology information system (RIS), an intranet, the 
Internet, a picture archiving and communication system 
(PACS) and an other external information system. 
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13. The system of claim 12 wherein at least one of the 
interface devices is in communication with the raw data 
SOUC. 

14. The system of claim 4 wherein the at least one computer 
is a plurality of computers, and the central database is one of 
(i) distributed among the plurality of computers at one site 
and (ii) distributed among the plurality of computers at vari 
ous sites. 

15. The system of claim 4 wherein the at least one related 
entry comprises guidance based on the raw data entries and a 
medical standard employed therewith. 

16. The system of claim 7 wherein the user interface is 
further adapted to enable entry of information affecting 
operation of the at least one interface device into the at least 
one computer for dissemination thereby to the at least one 
interface device for use thereby. 

17. The system of claim 4 wherein the imaging study 
information includes X-ray information. 

18. A system for collection, management and dissemina 
tion of information relating to medical procedures, the system 
comprising: 

(a) a central database for operating on a computer and 
being enabled therethrough to communicate with each 
of a plurality of interface devices, each of the interface 
devices having a local database and being adapted to 
communicate with at least one of an injector, a scanner 
and at least one other device, each of the interface 
devices being further adapted (I) to receive raw data such 
that the raw data includes at least one of fluid adminis 
tration information from the injector, imaging study 
information from the scanner and patient identification 
information, and (II) to relate, for each of the medical 
procedures, the fluid administration information and the 
imaging study information based on the patient identi 
fication information and to store the result thereof in the 
local database as a raw data entry; and 

(b) the central database via the computer being adapted (I) 
to collect, tabulate and store therein the raw data entries 
received from the local databases of the interface devices 
and (II) to select at least one related entry derived from 
the raw data entries stored thereon and to enable the at 
least one related entry to be disseminated to at least one 
of the interface devices. 

19. The system of claim 18 wherein the at least one related 
entry may take the form of at least one of the raw data entries. 

20. The system of claim 18 wherein the at least one related 
entry may take the form of a set of parameters associated with 
at least one of an injection procedure and an imaging proce 
dure. 

21. The system of claim 18 wherein the computer includes 
a user interface in communication therewith, the central data 
base permitting entry via the user interface of at least one of 
an injection procedure and an imaging procedure, with the 
central database enabling the at least one of the injection 
procedure and the imaging procedure to be disseminated to at 
least one of the interface devices. 

22. The system of claim 18 wherein the raw data further 
includes information about at least one of the injector, the 
scanner, the at least one other device, actuals, a result of an 
injection procedure, a result of an imaging procedure, equip 
ment used, and long term information inclusive of usage rate, 
patterns of use, service history and reliability history of at 
least one of the injector, the scanner and the at least one other 
device. 
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23. The system of claim 21 wherein the information about 
the equipment used includes at least one of a size of syringe(s) 
used, a Volume of Syringe(s) used, a type of fluid(s) used, a 
manufacturing lot of fluid(s) used, a rate(s) of flow of fluid(s) 
used, a Volume offluid(s) used, a type of catheter(s) used, and, 
generally, a number of disposables used. 

24. The system of claim 18 wherein at least some of the 
interface devices are integrated with a medical device. 

25. The system of claim 24 wherein the medical device is 
one of the injector, the scanner, a heart monitor and a respi 
ratOr. 

26. The system of claim 18 wherein the central database is 
in communication with a raw data source, the raw data source 
comprising at least one of a hospital information system 
(HIS), a radiology information system (RIS), an intranet, the 
Internet, a picture archiving and communication system 
(PACS) and an other external information system. 

27. The system of claim 26 wherein at least one of the 
interface devices is in communication with the raw data 
SOUC. 

28. The system of claim 18 wherein the computer is a 
plurality of computers, and the central database is one of (i) 
distributed among the plurality of computers at one site and 
(ii) distributed among the plurality of computers at various 
sites. 

29. The system of claim 18 wherein the at least one related 
entry comprises guidance based on the raw data entries and a 
medical standard employed therewith. 

30. The system of claim 21 wherein the user interface is 
further adapted to enable entry of information affecting 
operation of the at least one interface device into the computer 
for dissemination thereby to the at least one interface device 
for use thereby. 

31. The system of claim 18 wherein the imaging study 
information includes X-ray information. 

32. A computer-readable medium comprising an execut 
able program stored thereon, the executable program config 
ured to cause a computer to create a central database for use 
in collection, management and dissemination of information 
relating to medical procedures, the central database in opera 
tion on the computer to perform the following steps: 

(a) communicating with each of a plurality of interface 
devices, each of the interface devices having a local 
database and being adapted to communicate with at least 
one of an injector, a scanner and at least one other device, 
each of the interface devices being further adapted (I) to 
receive raw data such that the raw data includes at least 
one of fluid administration information from the injec 
tor, imaging study information from the Scanner and 
patient identification information, and (II) to relate, for 
each of the medical procedures, the fluid administration 
information and the imaging study information based on 
the patient identification information and to store the 
result thereof in the local database as a raw data entry; 
and 

(b) collecting, tabulating and storing on the central data 
base the raw data entries received from the local data 
bases of the interface devices; 

(c) selecting at least one related entry derived from the raw 
data entries stored on the central database; and 

(d) enabling the at least one related entry to be dissemi 
nated from the central database to at least one of the 
interface devices. 
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33. The computer-readable medium of claim 32 wherein 
the at least one related entry may take the form of at least one 
of the raw data entries. 

34. The computer-readable medium of claim 32 wherein 
the at least one related entry may take the form of a set of 
parameters associated with at least one of an injection proce 
dure and an imaging procedure. 

35. The computer-readable medium of claim 32 wherein 
the computer includes a user interface in communication 
therewith, the central database permitting entry via the user 
interface of at least one of an injection procedure and an 
imaging procedure, with the central database enabling the at 
least one of the injection procedure and the imaging proce 
dure to be disseminated to at least one of the interface devices. 

36. The computer-readable medium of claim 35 wherein 
the user interface is adapted to enable entry of information 
affecting operation of the at least one interface device into the 
computer, the computer for permitting dissemination of the 
operation-affecting information to the at least one interface 
device for use thereby. 

37. The computer-readable medium of claim 32 wherein 
the raw data further includes information about at least one of 
the injector, the scanner, the at least one other device, actuals, 
a result of an injection procedure, a result of an imaging 
procedure, equipment used, and long term information inclu 
sive of usage rate, patterns of use, service history and reliabil 
ity history of at least one fthe injector, the Scanner and the at 
least one other device. 
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38. The computer-readable medium of claim 37 wherein 
the information about the equipment used includes at least 
one of a size of Syringe(s) used, a Volume of Syringe(s) used, 
a type of fluid(s) used, a manufacturing lot of fluid(s) used, a 
rate(s) of flow of fluid(s) used, a volume of fluid(s) used, a 
type of catheter(s) used, and, generally, a number of dispos 
ables used. 

39. The computer-readable medium of claim 32 wherein 
the central database further communicates with a raw data 
Source, the raw data source comprising at least one of a 
hospital information system (HIS), a radiology information 
system (RIS), an intranet, the Internet, a picture archiving and 
communication system (PACS) and an other external infor 
mation system. 

40. The computer-readable medium of claim 32 wherein 
the computer is a plurality of computers, and the central 
database is one of (i) distributed among the plurality of com 
puters at one site and (ii) distributed among the plurality of 
computers at various sites. 

41. The computer-readable medium of claim 32 wherein 
the at least one related entry comprises guidance based on the 
raw data entries and a medical standard employed therewith. 

42. The computer-readable medium of claim 32 wherein 
the imaging study information includes X-ray information. 
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