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DEVICE, SYSTEM, AND METHOD FOR
OPTIMIZING IMAGE ACQUISITION
WORKFLOWS

BACKGROUND INFORMATION

[0001] A physician may provide healthcare services to
patients using a variety of different procedures and recom-
mending a variety of different tests to be performed in
pursuit of a proper treatment. For example, the physician
may recommend that a further examination of a target area
on the body of a patient is needed. Accordingly, the physi-
cian may recommend that the patient schedule an image
acquisition procedure such as a computed tomography (CT)
scan, a magnetic resonance (MR) scan, etc. As the imaging
acquisition procedure is performed by another party (such as
an image interpreter and not the physician), the treatment
process waits for the results of the imaging acquisition
procedure to reach the physician for a subsequent determi-
nation to be made. The physician may be a referring phy-
sician who provides an image order to the image interpreter
who performs the proper operations in the image acquisition
procedure.

[0002] In the course of performing the image acquisition
procedure, the image interpreter may capture images of a
desired area of the patient using a variety of different
procedures and with a variety of different approaches. As
those skilled in the art will understand, the image acquisition
procedure may comprise a plurality of sequences where each
sequence interrogates the anatomy of the desired area under
different settings. For example, the settings may include
contrast use, slice thickness, pulse sequences (for MR
scans), etc. The settings may also be used in different
combinations of modality parameters such as repetition
time, inversion time, flip angle, etc. Accordingly, there may
be a large number of different sequences that may be used
where a specific sequence has a unique set of characteristics
in capturing an image.

[0003] To manage an appropriate acquisition, select
sequences may be bundled into a protocol or an exam card
(hereinafter collectively referred to as a “protocol”). The
protocol may be selected by the image interpreter based on
the image order received from the referring physician where
the image order may include the expectations and needs that
are to be included in the results of the image acquisition
procedure. The image order may therefore be used by the
image interpreter to determine one or more protocols to be
used where each protocol includes one or more sequences.
Specifically, each protocol may have associated indicators
that specify the conditions in which the protocol is to be used
for an image acquisition procedure.

[0004] The protocols that are selected for the image acqui-
sition procedure may be specific to the image interpreter, to
the institute in which the image acquisition procedure is
performed, to a region, etc. The protocols may also evolve
over time. If properly managed, new protocols may be added
while outdated protocols may be removed. For example, the
set of available protocols may change based on new guide-
lines, novel publications, recent research, etc. Furthermore,
if properly managed, each sequence in each protocol may
also be modified in a similar manner. For example, a
protocol may include a plurality of sequences but may be
modified to alter an existing sequence, add a new sequence,
remove an outdated sequence, etc. Accordingly, the proto-
cols that are being used potentially become cluttered, par-

Jun. 4, 2020

ticularly when more and more sequences are added to the
protocol to remain contemporary with modern practice.
[0005] In view of the one or more protocols that are used
and the one or more sequences in each of the protocols, the
acquisition of images using the sequences may consume
significant time. This time affects the patient, the technolo-
gist, and the image interpreter as well as occupying the
modality or equipment being used. Therefore, without prop-
erly managing the protocols, the patient may become unnec-
essarily exposed to further contrast and unnecessary image
capture. The additional sequences may encumber the image
interpreter during interpretation. In fact, there is an esti-
mated 5 to 10% of the exams performed for image orders
that include an incorrect protocol (and the associated
sequences). When incorrect protocols are used, the images
captured with the corresponding sequences may never even
be used or read by the image interpreter. This leads to an
unnecessary overhead in the time used for an image acqui-
sition procedure with no value being added for use of this
time.

[0006] Whether or not improper protocols are being used,
there is also an even larger estimate of exams that potentially
benefit from reducing the number of sequences in the
protocols. Without proper management of the sequences in
the protocols, irrelevant images captured with unnecessary
sequences further clutter the results of the image acquisition
procedure which ultimately decreases efficiency and
throughput. With an abundance of irrelevant images, the
image interpreter may be hindered from performing the
interpretation. In fact, inexperienced personnel may lose
further time in reviewing these irrelevant images.

[0007] It is therefore mandatory that only those images
acquired with the appropriate sequences that serve a medical
purpose are acquired in the image acquisition procedure.
The determination of relevance and medical purpose is a
complex decision that depends on a variety of different
factors (e.g., the patient’s clinical history, the reason for
exam, the clinical question, recent lab results, previously
consulted sequence, etc.).

SUMMARY

[0008] The exemplary embodiments are directed to a
method, comprising: at a workflow server: receiving data
associated with previous image acquisition procedures that
have been performed, the image acquisition procedures
having respective image orders, the image orders having
respective contexts, each of the image acquisition proce-
dures having used at least one sequence defining settings to
capture an image; determining at least one metric associated
with a use of a first one of the at least one sequence for a first
one of the contexts; and generating a rule indicative of
whether the first sequence is to be included or excluded for
a subsequent image acquisition procedure having the first
context based on the at least one metric.

[0009] The exemplary embodiments are directed to a
workflow server, comprising: a transceiver communicating
via a communications network, the transceiver configured to
receive data associated with previous image acquisition
procedures that have been performed, the image acquisition
procedures having respective image orders, the image orders
having respective contexts, each of the image acquisition
procedures having used at least one sequence defining
settings to capture an image; a memory storing an execut-
able program; and a processor that executes the executable
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program that causes the processor to perform operations,
comprising: determining at least one metric associated with
a use of a first one of the at least one sequence for a first one
of the contexts; and generating a rule indicative of whether
the first sequence is to be selected for a subsequent image
acquisition procedure having the first context based on the at
least one metric.

[0010] The exemplary embodiments are directed to a
method, comprising: at a workflow server: receiving an
image order from a referring physician to have an image
acquisition procedure performed on a patient, the image
order having an associated context; determining whether the
associated context corresponds to a previous context of
previous image acquisition procedures that have been per-
formed; when the associated context corresponds to the
previous context, determining at least one rule associated
with the previous context, the at least one rule indicating
whether a respective sequence is to be included or excluded
for the image acquisition procedure, each of the at least one
rule being based on at least one metric associated with a use
of the respective sequence for the previous context; and
determining how to incorporate the respective sequence in
the image acquisition procedure based on the at least one
rule.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] FIG. 1 shows a system according to the exemplary
embodiments.
[0012] FIG. 2 shows a workflow server of FIG. 1 accord-

ing to the exemplary embodiments.

[0013] FIG. 3 shows a method for managing protocols and
sequences of the protocols according to the exemplary
embodiments.

[0014] FIG. 4 shows a method for selecting a protocol
and/or a sequence for an image order according to the
exemplary embodiments.

DETAILED DESCRIPTION

[0015] The exemplary embodiments may be further under-
stood with reference to the following description and the
related appended drawings, wherein like elements are pro-
vided with the same reference numerals. The exemplary
embodiments are related to a device, a system, and a method
for optimizing a workflow for an image acquisition proce-
dure. Specifically, the exemplary embodiments are config-
ured to automatically determine or recommend to an image
interpreter one or more protocols and/or one or more
sequences that are to be used in response to an image order
from a referring physician. Based on the characteristics of
the image order and a selection of the protocols/sequences
using a rules based approach, the exemplary embodiments
may be configured to automatically determine or generate a
recommendation on how an image acquisition procedure is
to proceed.

[0016] It is noted that the exemplary embodiments are
described with respect to optimizing the workflow for an
image acquisition procedure and an associated reading envi-
ronment for an image interpreter to perform the various
sequences in generating results for an image order for a
referring physician. However, the image acquisition proce-
dure, the sequences, associated protocols including the
sequences, and the image order are only exemplary. The
exemplary embodiments may be modified to be used with
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any process flow in which a referring physician has an order
for another technician to generate results using a procedure
that selects one or more different operations with corre-
sponding settings.

[0017] The exemplary embodiments provide a mechanism
that uses historical data of image acquisition procedures to
update and maintain a manner in which subsequent image
acquisition procedures are to be performed in an efficient
manner by using operations that generate little to no irrel-
evant results or outputs. The mechanism according to the
exemplary embodiments may track acquired images from
previous image acquisition procedures and draw conclu-
sions to identify sequences and/or protocols that are still
being used or in effect which may be defined as waste
operations. Specifically, sequences or protocols may be
considered to be omitted from use for subsequent image
acquisition procedures so that these subsequent image acqui-
sition procedures may be performed in a more efficient
manner from the capturing operations (by the technician) to
all other downstream operations (interpretation by the image
interpreter). Thus, the exemplary embodiments may define
optimization rules for protocols/sequences and enforce or
enable the appropriate reduction in the image acquisition
workflow. Through this feature of the exemplary embodi-
ments, the overhead and waste may be reduced and effi-
ciency may be optimized. Moreover, the exemplary embodi-
ments may be used to generate insights into the usefulness
of specific sequences/protocols and provide transparency
and standardization among different institutions or within
the medical field.

[0018] As will be described in detail below, the exemplary
embodiments may be utilized in a variety of different
manners. In a first example, the exemplary embodiments
may be used in an overarching manner where the optimi-
zation rules may be for an overall use of predefined proto-
cols/sequences used for image orders matching a particular
set of parameters. Accordingly, a particular sequence for a
given protocol may be removed for all uses of the protocol.
In a second example, the exemplary embodiments may be
used in a dynamic manner where the optimization rules may
filter available protocols/sequences to match a specific
image order that was received for a particular patient.
Accordingly, a particular selected protocol may be specified
particularly for the specific image order. By eliminating
particular protocols/sequences based on a semantically nor-
malized machine-interpretable understanding of the context
of the image order, a direct set up of the modality for the
image acquisition procedure may be performed based on the
features of the exemplary embodiments.

[0019] FIG. 1 shows a system 100 according to the exem-
plary embodiments. The system 100 relates to a communi-
cation between various components involved in requesting
an image acquisition procedure, performing the image
acquisition procedure, and generating results of the image
acquisition procedure. Specifically, the system 100 may
relate to a scenario when a physician refers the patient to an
image interpreter for an image acquisition procedure to be
performed to generate test results that are returned to the
referring physician. The system 100 may include a physician
device 105, a communications network 110, and an image
interpreter device 115. As will be described in further detail
below, the system 100 is configured to determine the pro-
tocols/sequences to be used in the image acquisition proce-
dure based on predetermined parameters associated with the
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image order and the protocols/sequences. In a first aspect of
the exemplary embodiments, the predetermined parameters
may be determined. Accordingly, the system 100 may also
include a medical data repository 120, a profile generator
device 125, a Radiology Information System (RIS) 130, an
exam normalizing device 135, a Picture Archiving and
Communication System (PACS) 140, and a sequence nor-
malizing device 145. The system 100 may further include a
workflow server 150 that utilizes information from these
components in determining the predetermined parameters.
In a second aspect of the exemplary embodiments, the
workflow server 150 may also be used in processing an
image order based on the predetermined parameters.

[0020] The physician device 105 may represent any elec-
tronic device that is configured to perform the functionalities
associated with a physician. For example, the physician
device 105 may be a portable device such as a tablet, a
laptop, etc. or a stationary device such as a desktop terminal.
The physician device 105 may include the necessary hard-
ware, software, and/or firmware to perform the various
operations associated with medical treatment. The physician
device 105 may also include the required connectivity
hardware, software, and firmware (e.g., transceiver) to
establish a connection with the communications network
110 to further establish a connection with the other compo-
nents of the system 100.

[0021] The physician device 105 may be configured to
enable the physician to perform the various operations
associated with medical treatment. For example, the physi-
cian device 105 may schedule appointments for patients
using a calendar application, may track treatments or pro-
cedures of a patient, etc. In another example, the physician
device 105 may schedule or request an image acquisition
procedure to be performed on the patient with an image
capture device 117. More specifically, the physician device
105 may be used to generate the image order that is used for
the image acquisition procedure. Subsequently, the patient
may determine where and when to have the image acquisi-
tion procedure. The physician may enter various inputs to
generate the image order. For example, the image order may
include information (e.g., target area, expectation of types of
information from the results, etc.) that may be used by the
image interpreter or technician performing the image acqui-
sition procedure (e.g., selecting a protocol or a sequence to
be used). The physician device 105 may utilize any manner
of generating the image order. For example, the physician
device may use a free form text input, a standardized
selection form, or a combination thereof. In a further
example, the physician device 105 may receive test results
associated with the image acquisition procedure and display
the results to the physician.

[0022] The communications network 110 may be config-
ured to communicatively connect the various components of
the system 100 to exchange data. The communications
network 110 may represent any single or plurality of net-
works used by the components of the system 100 to com-
municate with one another. For example, if the physician
device 105 is used at a hospital, the communications net-
work 110 may include a private network with which the
physician device 105 may initially connect (e.g. a hospital
network). The private network may connect to a network of
an Internet Service Provider to connect to the Internet.
Subsequently, through the Internet, a connection may be
established to other electronic devices. For example, the

Jun. 4, 2020

workflow server 150 may be remote relative to the hospital
but may be connected to the Internet. Thus, the physician
device 105 may be communicatively connected to the work-
flow server 150. It should be noted that the communications
network 110 and all networks that may be included therein
may be any type of network. For example, the communica-
tions network 110 may be a local area network (LAN), a
wide area network (WAN), a virtual LAN (VLAN), a WiFi
network, a HotSpot, a cellular network (e.g., 3G, 4G, Long
Term Evolution (LTE), etc.), a cloud network, a wired form
of these networks, a wireless form of these networks, a
combined wired/wireless form of these networks, etc.

[0023] The image interpreter device 115 may represent
any electronic device that is configured to perform the
functionalities associated with an image interpreter. For
example, like the physician device 105, the image interpreter
device 115 may be a portable device such as a tablet, a
laptop, etc. or a stationary device such as a desktop terminal.
The image interpreter device 115 may also include the
necessary hardware, software, and/or firmware to perform
the various operations associated with imaging procedures.
The image interpreter device 115 may also include the
required connectivity hardware, software, and firmware
(e.g., transceiver) to establish a connection with the com-
munications network 110 to further establish a connection
with the other components of the system 100.

[0024] The image interpreter device 115 may be config-
ured to enable the image interpreter to perform the various
operations associated with image acquisition procedures. As
those skilled in the art will understand, there are a plurality
of different image acquisition procedures that may be per-
formed using different imaging modalities. For example, the
image acquisition procedures may be an X-ray procedure, a
computed tomography (CT) procedure, a magnetic reso-
nance imaging (MRI) procedure, an ultrasound procedure, a
positron emission tomography (PET) scan procedure, a
single-photon emission computed tomography (SPECT)
scan procedure, etc. Each image acquisition procedure may
utilize a reading environment upon which images may be
captured for the image interpreter to interpret. Each of the
images captured during the image acquisition procedure
may be based on various settings defined in a sequence that
may be included in a protocol. As will be described in further
detail below, the image interpreter device 115 may receive
an image order from the physician device 105 as well as
further outputs from the workflow server 150 to determine
the sequences and/or protocols to be used that define how the
images are to be captured in the image acquisition procedure
for the patient.

[0025] The image capture device 117 may represent the
equipment used by a technician in capturing the images for
the image acquisition procedure. As noted above, the image
capture device 117 may be a specific type of equipment used
for a corresponding one of the variety of different types of
image acquisition procedures that are available. For
example, the image capture device 117 may be a CT
equipment, a MRI equipment, an ultrasound machine, etc.
When the sequences/protocols to be used have been deter-
mined using the image interpreter device 115, the image
capture device 117 may be provided this sequence/protocol
information so that the technician may perform the appro-
priate sequences/protocols to capture the proper images as
instructed by the image interpreter. Once the capturing
portion of the image acquisition procedure is completed, the
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image interpreter device 115 may be provided the captured
images for interpretation. Using at least one of the captured
images, the image interpreter device 115 may be used by the
image interpreter to generate test results from the image
acquisition procedure which may then be transmitted to the
physician device 105.

[0026] As will be described in further detail below, the
physician device 105, the image interpreter device 115, and
the image capture device 117 may include a further func-
tionality in which data is transmitted to select ones of the
other components of the system 100. As will become appar-
ent below, the other components may include functionalities
that receive data from the physician device 105, the image
interpreter device 115, and/or the image capture device 117
as well as forward information to other components includ-
ing the workflow server 150.

[0027] The medical data repository 120 may be a reposi-
tory of medical data that may be queried for information
pertaining to patients. For example, the medical data reposi-
tory 120 may be configured with an application program-
ming interface (API) from which components of the system
100 may request the medical data for a particular patient.
The medical data repository 120 may be particularly
directed to patient histories where each patient may have an
electronic medical record (EMR) used to track the different
procedures, treatments, visits, etc. of the patient. In a first
example, the medical data repository 120 may include
narrative reports received from or based on information
from the physician device 105, the image interpreter device
115, etc. Specifically, the narrative reports may be reports
related to radiology, surgery, pathology and progress reports,
admission notes, etc. In a second example, the medical data
repository 120 may include code lists. Specifically, the code
lists may indicate various medically related information
such as a problem list (e.g., ICD 10), a medical history and
physicals (e.g., ICD 10), medications (e.g., RxNorm), lab
work (e.g., LOINC), etc. The medical data repository 120
may receive information from any source or information
carrier in compiling the EMR for the patients being tracked
in the medical data repository 120. Accordingly, there may
be a plurality of different information carriers from which
the information may originate.

[0028] The profile generator device 125 may be a com-
ponent that generates a semantically normalized clinical
profile for a patient based on records kept for the patient.
Specifically, a respective EMR for a particular patient may
be normalized. As the information stored in the medical data
repository 120 may be distributed over various types of
information carriers, there may not be any consistency in the
information. For example, each information carrier may not
be complete or consistent with the other information carri-
ers. In addition, the information may not be presented in a
semantically normalized manner such as being codified in a
background ontology that is shared between various infor-
mation carriers. Specifically, if the medical data repository
120 stores narrative reports, there may be no standardized
format in which the patient information is included. Accord-
ingly, the profile generator device 125 may be configured to
normalize the information from the information carriers.
[0029] The profile generator device 125 may be config-
ured with a dedicated layer to extract a status of phenotypes
from one or more of the information carriers. In this manner,
the information from the information carriers may be nor-
malized by determining whether a patient has a particular
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condition, has undergone a particular procedure, has had a
particular treatment, etc. For example, the EMR in the
medical data repository 120 may be stored with a clinical
profile that indicates whether the patient has diabetes by
searching a patient’s problem list for diabetes codes, search-
ing the patient’s medical list for insulin codes, searching the
patient’s most recent lab report for increased glucose levels,
etc. Accordingly, the profile generator device 125 may
include various mechanisms to intelligently combine the
statuses extracted from various information carriers.

[0030] In a particular example of maintaining clinical
profiles for patients to be kept in the EMR for these patients,
the profile generator device 125 may maintain one or more
profile templates that each specity a list of phenotypes where
each phenotype may be modelled as an ICD (International
Classification of Diseases) code. For each phenotype that is
specified, the profile generator device 125 may utilize a
phenotype extraction engine to assess the status of the
phenotype in a given patient based on the information from
the various information sources.

[0031] The RIS 130 may be a system tracking information
related to image orders encompassing a reason associated
with the image order. The reason for the image order may
encompass one or more ICD codes which may be entered by
the physician using the physician device 105 (e.g., as part of
a Computerized Physician Order Entry (CPOE) workflow
step). As those skilled in the art will understand, the RIS 130
may provide various functionalities and provide features in
receiving and forwarding image orders from referring phy-
sicians. Accordingly, the RIS 130 may be configured with a
functionality of receiving image orders and forward the
image order to a querying component in the system 100.

[0032] The exam normalizing device 135 may be a com-
ponent that generates a semantically normalized reason for
the image order. In a substantially similar manner as the
profile generator device 125, the exam normalizing device
135 may provide a normalizing operation for the image
orders. As not all image orders are provided to the RIS 130
using a CPOE workflow or in another standardized format,
the image order may be narrative. Accordingly, the exam
normalizing device 135 may semantically normalize a nar-
rative content including a reason for the image order.

[0033] In a particular exemplary embodiment, the exam
normalizing device 135 may be implemented using various
natural language processing or learning techniques. In a first
example, these techniques may be used for abbreviation
disambiguation. As physicians may enter abbreviations for
various reasons, the exam normalizing device 135 may
detect abbreviations and replace the abbreviations with their
corresponding expanded form (e.g., “Eval PE” may be
replaced with “Evaluate for pulmonary embolism™). In a
second example, these techniques may be used for sentence
detection where the end of sentences are detected if there are
multiple sentences. In a third example, these techniques may
be used for concept extraction. Specifically, the exam nor-
malizing device 135 may detect and extract concepts from a
narrative text where the concepts may be residing in a
background ontology. In a fourth example, these techniques
may be used for negation detection. In a similar manner as
detecting and extracting concepts, the exam normalizing
device 135 may detect negations and determine which
concepts are under its scope (e.g., “NegEx” may be used
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which is based on a list of negation keywords and a set of
rules determining the scope of a negation in the context of
a sentence).

[0034] By using these techniques, the natural language
processing pipeline may extract concepts from sentences
and determine how to normalize the concepts as the reason
for the image order. The normalizing may be performed by
using a list of concepts that is augmented with negation
status which may be considered as a normalized reason for
exam. For example, the Radiological Society of North
America (RSNA) has released a normalized list of reasons
for an image order which may be used by the exam nor-
malizing device 135. The concepts may be extracted from
the image order and may be mapped for normalization.
[0035] The PACS 140 may be a system that tracks and
logs sequences and/or protocols that are used in image
acquisition procedures. Accordingly, data related to selected
protocols/sequences as determined by the image interpreter
using the image interpreter device 115 and protocols/se-
quences actually used by the technician using the image
capture device 117 may be received by the PACS 140 to
perform this functionality. In this manner, imaging studies of
image acquisition procedures may be consumed to track the
sequences/protocols that have been used, opened, etc. As
those skilled in the art will understand, the PACS 140 may
provide various functionalities and provide features in
receiving and forwarding information related to image
acquisition procedures including the captured images.
Accordingly, the PACS 140 may be configured with a
functionality of receiving the information of the image
acquisition procedures based on selections from the image
interpreter device 115 and uses from the image capture
device 117. In addition, the PACS 140 may forward
requested information to a querying component in the sys-
tem 100.

[0036] The sequence normalizing device 145 may be a
component that generates a semantically normalized
sequence use for image orders. The sequence normalizing
device 145 may normalize sequences/protocols that are
stored in the PACS 140 based on a standardized lexicon of
sequence names (e.g., an externally maintained standard).
The sequence normalizing device 145 may use heteroge-
neous factors to (1) characterize sequences (e.g., by means
of a text header and physical acquisition parameters) and to
(2) map this feature vector on the sequence lexicon. This
mapping may be based on a local mapping table maintained
at the medical institution or may be based on predetermined
operations that intelligently parse out elements from the
sequence header name (e.g., anatomy). The normalization
performed by the sequence normalizing device 145 may be
used to compare identical sequences across modalities that
are labelled differently.

[0037] The workflow server 150 may be a component of
the system 100 that performs functionalities associated with
determining the sequences and/or protocols that are to be
used for an image acquisition procedure according to the
exemplary embodiments. As will be described in further
detail below, the workflow server 150 may include a first
mechanism in which information from past image acquisi-
tion procedures and corresponding image orders are used to
generate parameters or rules that define when a particular
sequence or protocol is to be used in image acquisition
procedures for subsequent image orders. Accordingly, data
may be requested from the medical data repository 120, the
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RIS 130, and/or the PACS 140. The workflow server 150
may include a second mechanism in which a new image
order is received and sequences and/or protocols to be used
in the image acquisition procedure are determined. Accord-
ingly, when the image interpreter device 115 is being used
to determine the sequences/protocols to be used for an image
order, the workflow server 150 may provide outputs that
automatically indicate the selections or provide a recom-
mendation for the selections.

[0038] It is noted that the system 100 may include a
plurality of physician devices 105, a plurality of image
interpreter devices 115, a plurality of image capture devices
117, and a plurality of workflow servers 150. That is, many
different physicians and image interpreters may utilize the
system 100. There may also be many different workflow
servers 150 that service different physician devices 105 and
image interpreter devices 115. The medical data repository
120, the RIS 130, and the PACS 140 may also be systems
including a plurality of different components (e.g., the
profile generator device 125, the exam normalizing device
135, and the sequence normalizing device, respectively).

[0039] It is also noted that the functionalities of the
medical data repository 120, the RIS 130, and the PACS 140
along with the profile generator device 125, the exam
normalizing device 135, and the sequence normalizing
device 145 being implemented in separate components of
the system 100 is only exemplary. According to another
exemplary embodiment, the medical data repository 120
may incorporate the functionality of the profile generator
device 125, the RIS 130 may incorporate the functionality of
the exam normalizing device 135, and the PACS 140 may
incorporate the functionality of the sequence normalizing
device 145. According to a further exemplary embodiment,
the workflow server 150 may incorporate the functionalities
of the profile generator device 125, the exam normalizing
device 135, and the sequence normalizing device 145. Thus,
the workflow server 150 may receive any type of data from
the medical data repository 120, the RIS 130, and the PACS
140. According to yet another exemplary embodiment, the
workflow server 150 may incorporate all the functionalities
of the medical data repository 120, the profile generator
device 125, the RIS 130, the exam normalizing device 135,
the PACS 140, and the sequence normalizing device 145.

[0040] As described above, the workflow server 150 may
generate rules by which selections of sequences/protocols
may be made based on prior image acquisition procedures.
FIG. 2 shows the workflow server 150 of FIG. 1 according
to the exemplary embodiments. The workflow server 150
may provide various functionalities in determining the selec-
tions of the sequences/protocols for an image acquisition
procedure. Although the workflow server 150 is described as
a network component (specifically a server), the worktlow
server 150 may be embodied in a variety of hardware
components such as a portable device (e.g., a tablet, a
smartphone, a laptop, etc.), a stationary device (e.g., a
desktop terminal), incorporated into the physician device
105 and/or the image interpreter device 115, incorporated
into a website service, incorporated as a cloud device, etc.
The workflow server 150 may include a processor 205, a
memory arrangement 210, a display device 215, an input
and output (I/O) device 220, a transceiver 225, and other
components 230 (e.g., an imager, an audio I/O device, a
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battery, a data acquisition device, ports to electrically con-
nect the workflow server 150 to other electronic devices,
etc.).

[0041] The processor 205 may be configured to execute a
plurality of applications of the workflow server 150. As will
be described in further detail below, the processor 205 may
utilize a plurality of engines including an analytics engine
235 and a review engine 245. The analytics engine 235 may
be utilized for operations associated with the first mecha-
nism of generating the rules. Specifically, the analytics
engine 235 may be configured to determine how sequences/
protocols have been used in image acquisition procedures
and generate appropriate rules. The review engine 245 along
with the rules generated by the analytics engine 235 may be
utilized for operations associated with the second mecha-
nism of processing an image order and determining the
sequences/protocols to be used. Specifically, the review
engine 245 may be configured to process an image order and
determine the sequences/protocols that are to be used.
[0042] It should be noted that the above noted applications
and engines each being an application (e.g., a program)
executed by the processor 205 is only exemplary. The
functionality associated with the applications may also be
represented as components of one or more multifunctional
programs, a separate incorporated component of the work-
flow server 150 or may be a modular component coupled to
the workflow server 150, e.g., an integrated circuit with or
without firmware.

[0043] The memory 210 may be a hardware component
configured to store data related to operations performed by
the workflow server 150. Specifically, the memory 210 may
store data related to the engines 235, 245 such as the image
order and the parameters thereof. The memory 210 may also
store the rules generated by the analytics engine 235 in a
rules database 240 that may be used by the review engine
245. The display device 215 may be a hardware component
configured to show data to a user while the I/O device 220
may be a hardware component that enables the user to enter
inputs. For example, an administrator of the workflow server
150 may maintain and update the functionalities of the
workflow server 150 through user interfaces shown on the
display device 215 with inputs entered with the /O device
220. It should be noted that the display device 215 and the
1/0 device 220 may be separate components or integrated
together such as a touchscreen. The transceiver 225 may be
a hardware component configured to transmit and/or receive
data via the communications network 110.

[0044] According to the exemplary embodiments, the
workflow server 150 may perform various different opera-
tions to determine the sequences/protocols that are to be
used for an image order by a technician using the image
capture device 117. Initially, as described above, the ana-
Iytics engine 235 may be configured to determine how
sequences/protocols have been used in image acquisition
procedures and generate appropriate rules. Specifically, the
analytics engine 235 may analyze a relevance of sequences
and/or protocols that were selected for use in previous image
acquisition procedures based on a context in which the
image acquisition procedures were performed. In evaluating
the previous image acquisition procedures, the analytics
engine 235 may track the sequences and/or protocols that are
used across image orders from referring physicians and
selections from image interpreters for patients. As noted
above, the analytics engine 150 may request the appropriate
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data to perform this functionality from the medical data
repository 120, the RIS 130, and the PACS 140.

[0045] The analytics engine 235 may determine key met-
rics associated with a particular sequence or protocol as
related to a context (e.g., a given reason) of the image order
from which the image acquisition procedure was performed.
For example, a sequence or protocol may be analyzed based
on its relevance to a specific reason. Specifically, the ana-
Iytics engine 235 may use the information from the medical
data repository 120, the RIS 130, and the PACS 140 to
determine a percentage of the image acquisition procedures
in which a sequence or protocol was used to acquire an
image. The analytics engine 235 may also use the informa-
tion from the medical data repository 120, the RIS 130, and
the PACS 140 to determine a percentage of interpretations
where an image captured with the sequence or protocol was
opened. Based on this ratio, the analytics engine 235 may
provide an indication of a priority or necessity of the
sequence or protocol to the given reason for the image order.
For example, based on a scale of O to 100, if the ratio of the
percentages is close to or equal to 0 or a low value (e.g., 0
to 32), the indication may be that the sequence or protocol
is a candidate for elimination when the given reason arises
in an image order. In another example, if the ratio of the
percentages is an intermediary value (e.g., 33 to 66), the
indication may be that the sequence or protocol is a candi-
date for being suggested but not required when the given
reason arises in an image order. In a further example, if the
ratio of the percentages is a high value (e.g., 67 to 100), the
indication may be that the sequence or protocol is a candi-
date for being required when the given reason arises in an
image order.

[0046] In a specific example of the above priority deter-
mination, a protocol may include a first, second, and third
sequence. The protocol may have been selected for use in an
image acquisition protocol based on characteristics or
parameters of an image order. However, the characteristics
of the image order may be used to identify that the first
sequence is mandatory, the second sequence is suggested,
and the third sequence is eliminated. In this manner, when
the protocols/sequences for the image acquisition procedure
are eventually selected, the first sequence may be included,
the third sequence may be omitted, and the second sequence
may be included at the discretion of the image interpreter
selecting the protocols/sequences for the image acquisition
procedure corresponding to the image order.

[0047] In addition to the metrics described above, the
analytics engine 235 may be configured with further opera-
tions to analyze the sequence/protocol being used for a given
reason of an image order. Specifically, the further operations
may be used to research any patterns that may underlie the
sequence/protocol being analyzed. For example, a pattern
may suggest that a particular sequence is infrequently used
or an image captured with the particular sequence is infre-
quently opened. The analytics engine 235 may determine the
patterns at the level of the clinical profile of the EMR in the
medical data repository 120 and/or the properties or param-
eters of the image order.

[0048] The further operations of the analytics engine 235
may be implemented in various ways. In a first example, the
analytics engine 235 may display relevant information for
each investigated sequence/protocol (e.g., sequence or pro-
tocol name, identity of the referring physician or image
interpreter, reason for the image order, acquisition modality
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name, patient clinical profile, etc.). In a second example, the
analytics engine 235 may provide an analytics front end
(e.g., a filter system) to investigate for a given sequence or
protocol with regard to distribution. Specifically, the inves-
tigation may be for a distribution across reasons for image
orders, across time, grouped by reading image interpreter,
etc. In a third example, the analytics engine 235 may group
relevant information and provide statistics corresponding
thereto. In this manner, the analytics engine 235 may show
how a particular sequence or protocol was related to a given
reason (e.g., an image captured with a particular sequence is
opened 10 of 15 times in image acquisition procedures with
“headache” as the reason for the image orders). In a fourth
example, the analytics engine 235 may group relevant
information based on hierarchical reasoning. Specifically,
the analytics engine 235 may traverse concepts in an ontol-
ogy from specific to general to determine how a sequence or
protocol is used for a particular reason (e.g., find that 13 of
15 times an image captured with a particular sequence was
opened for cancer patients).

[0049] The analytics engine 235 may create and edit
if-then rules that populate the rule database 240 that suggest
to (or not) acquire an image with a particular sequence or
protocol in the context of a given protocol (for sequences),
image order, reason for the image order, clinical profile, etc.
The analytics engine 235 may further be configured to detect
discrepancies between image interpreters and specifications
of protocols or sequences so that the rules being generated
remain consistent.

[0050] The rule database 240 may be configured to store
the rules generated or updated by the analytics engine 235
for use by the review engine 245. Specifically, once stored,
the review engine 245 may use the rules to determine or
suggest to include or exclude a sequence or protocol from
being used in an image acquisition procedure for an image
order. Again, the rules may be used determine or suggest a
sequence or protocol based on the context (e.g., a protocol,
an image order, a reason for the image order, clinical profile,
etc.) of the image order.

[0051] Initially, it is noted that the rule database 240 being
a database stored in the memory 210 is only exemplary. The
rule database 240 may represent any data repository in
which the rules that are generated and used by the workflow
server 150 are stored. According to another exemplary
embodiment, the rule database 240 may be implemented as
a separate rule repository (not shown) where the worktlow
server 150 may be communicatively connected to access the
data therein.

[0052] The rules stored in the rule database 240 may be
labeled in different manners. As noted above, the analytics
engine 235 may determine a priority or necessity of the
rules. Accordingly, the rules may be labeled, for example, as
mandatory, suggested, or eliminated. When the rule indi-
cates that a particular sequence or protocol is mandatory or
eliminated for a given context, the rule may be one that must
be adhered. For example, for a first context, a rule may
indicate that a particular sequence is mandatory such that the
sequence is included in the selections for the image acqui-
sition procedure. In another example, for a second context,
a rule may indicate that a particular sequence is eliminated
such that a protocol including the sequence is updated to
remove this sequence from the image acquisition procedure.
When the rule indicates that a particular sequence or pro-
tocol is suggested for a given context, the rule may be one
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that is to be considered (e.g., based on an acknowledgement
from the image interpreter). For example, for a given
context, a rule may indicate that a particular protocol may be
used to capture images that provide medically relevant
images such that an indication from the image interpreter
may be the decision used to include or exclude the protocol
for this image acquisition procedure.

[0053] The rules stored in the rule database 240 may
include further types of rules that are not based solely on the
determinations of the analytics engine 235. In a first
example, in addition to the automatically generated rules by
the analytics engine 235, the rules may include one or more
user-modified or user-specified rules. As noted above, an
administrator may use the display device 215 and the /O
device 220 to provide inputs for various reasons. One reason
may include adding a manually created rule, removing an
automatically generated rule, or modifying a rule already
stored in the rule database 240. In this manner, the rule
database 240 may further allow for this modification to the
rules.

[0054] In a second example, the rules may include a
comparison rule that leverages a comparison for a new
image order of a patient with prior image acquisition pro-
cedures performed on the patient. This comparison may be
used to determine a correspondence between the new image
order and at least one of the prior image acquisition proce-
dures and the protocols/sequences that were used. Accord-
ingly, the process of determining the protocols/sequences to
be used in the image acquisition procedure for the new
image order may be performed more efficiently by refer-
encing the selections of the protocols/sequences used in a
properly matched prior image acquisition procedure.
[0055] For example, if the reason for a new image order is
identical or substantially similar to the reason for a prior
image acquisition order corresponding to a prior image order
associated with the patient (e.g., a most recent imaging
study), the rules may then be used to identify if the prior
image acquisition order with its matched reason also has a
matching anatomy and modality to the new image order. In
such a scenario, the rule may suggest to only acquire images
using the protocols/sequences that were used as part of the
prior matching image acquisition procedure. This rule may
be further refined to omit those protocols/sequences that
were selected in the prior matching image acquisition pro-
cedure if the image interpreter did not later use the corre-
sponding image during the interpretation aspect of the image
acquisition procedure. That is, there may be sequences or
protocols which may not have been used the prior time.
Furthermore, the omission may be due to any reason that
warrants the removal from the selections in the new image
order (e.g., because the omitted sequence is only used in an
initial image acquisition procedure and is not needed for a
following image acquisition procedure with matching char-
acteristics).

[0056] In a third example, the rules may include one or
more safety rules. The safety rules may be a particular
example of the user-specified rules that are specifically
directed toward safety protocols. For example, there may be
a safety protocol where a patient with a known condition
(e.g., kidney failure as may be indicated in the clinical
profile in the EMR of the patient stored in the medical data
repository 120) should not have a particular sequence used
to capture an image (e.g., a contrast sequence). In this
manner, the rule database 240 may include safety rules to
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ensure that certain protocols/sequences are only included
until the conditions of the patient are first considered.
[0057] In a fourth example, the rules may include one or
more compliance or regulatory rules. The compliance rules
may be another particular example of the user-specified
rules that are specifically directed toward compliance and
regulatory protocols (e.g., as set by a regulatory agency,
federal standards entity, third party such as an insurance
carrier, etc.). In this manner, the rule database 240 may
include compliance rules to ensure that legal and exterior
considerations are incorporated into the selection process of
protocols and sequences in an image acquisition procedure
corresponding to an image order.

[0058] It is noted that the rule database 240 may be
dynamically updated such that the rules stored therein are
not comprehensive of all rules that have been included but
includes only the rules that are to be applied for incoming
image orders. For example, when new research has defi-
nitely shown the need to include or exclude a particular
sequence in an overall manner or for a given context, a
corresponding rule may override all other rules for this
sequence. In another example, when the rules are known to
change over time, rules that have been in effect for a
particular time period may be reviewed to be kept, be
eliminated for being outdated, or may be used but with an
alert indicating the possibility of being outdated.

[0059] The review engine 245 may be configured to
process an image order and determine the sequences/proto-
cols that are to be used. Specifically, the review engine 245
may be used to provide information for selections of pro-
tocols and/or sequences to the image interpreter device 115
such that an image acquisition procedure for an image order
may be planned accordingly. According to an exemplary
embodiment, the review engine 245 may provide a user
interface to the image interpreter device 115 that includes
determinations of protocols and sequences that are to be
used based on operations of the review engine 245 using a
received image order and the rules in the rule database 240.
Specifically, characteristics of the received image order may
be determined by the review engine 245 to determine the
context. Based on this context, the rules corresponding to
this context as stored in the rule database 240 may be used
in determining which of the protocols and/or sequences are
to be used in an image acquisition procedure for this image
order having the determined context.

[0060] The interface may enable the image interpreter to
review the image order and proceed in different manners. In
a first manner, the image interpreter may manually select
protocols and/or sequences to be used for the resulting
image acquisition procedure. Thereafter, the review engine
245 may determine if there are to be any modifications to the
selected protocols/sequences (e.g., addition, deletion, or
change). For example, there may be a missing mandatory
protocol which may be added. In another example, there
may be an unnecessary sequence that was selected which
may be omitted. In a second manner, the image interpreter
may request the protocols and/or sequences from the review
engine 245 that are to be included in the resulting image
acquisition procedure. In either case, the image interpreter
may utilize an automated feature to accept the output from
the workflow server 150 or may utilize a manual feature to
make all final decisions regarding the selections of the
protocols/sequences. As noted above, when the manual
feature is used, the image interpreter may also be provided
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with a priority indication (e.g., mandatory, suggested, and
eliminated) so that the image interpreter may make a further
informed decision.

[0061] It is noted that in a particular exemplary embodi-
ment, the selection of the protocols and/or sequences as
determined by the workflow server 150 may be automati-
cally applied. For example, there may be rules that indicate
certain protocols or sequences that are mandatory for a given
context (e.g., having a score near 100) and are included
without any user intervention. In another example, there
may be rules that indicate certain protocols or sequences that
are to be eliminated for a given context (e.g., having a score
near 0) and are omitted without any user intervention.
[0062] Once the selections of the protocols and/or
sequences have been made by the image interpreter for the
image order, an exam card may be created for the corre-
sponding image acquisition procedure. This exam card may
be provided to the image capture device 117 which may be
directly consumed after the technician has selected the
patient from a modality worklist. This streamlined process
may reduce time in terms of preparing the modality of the
examination and eliminate incorrectly selected protocols.
[0063] FIG. 3 shows a method 300 for managing protocols
and sequences of the protocols according to the exemplary
embodiments. Specifically, the method 300 may relate to the
first mechanism of the exemplary embodiments in which the
analytics engine 235 for the workflow server 150 determines
the rules to be used in processing image orders based on
information of previous image acquisition procedures.
Accordingly, the method 300 will be described from the
perspective of the workflow server 150. The method 300
will also be described with regard to the system 100 of FIG.
1 and the workflow server 150 of FIG. 2.

[0064] In 305, the workflow server receives data from the
medical data repository 120, the RIS 130, and the PACS 140.
In this manner, profile data may be received that relates to
clinical profiles in a corresponding EMR of respective
patients. Exam data may also be received that relates to
reasons for which image orders are scheduled for the
patients. In this manner, a context for the image orders and
the image acquisition procedures may be identified. Imaging
data may further be received that relates to how protocols
and/or sequences are used in the image acquisition proce-
dures. Although the description above and the exemplary
embodiments relate to determining protocols and/or
sequences, for illustrative purposes, the method 300 is
described with regard to sequences only. However, the
method 300 may also be used for protocols. As noted above,
the data may have been normalized in some manner using
the profile generator device 125, the exam normalizing
device 135, and the sequence normalizing device 145. Once
normalized, connections among the data may be identified in
a more standardized format. Accordingly, in 310, the work-
flow server 150 determines the associations of the sequences
to the patient and/or the context.

[0065] In 315, the workflow server 150 determines statis-
tics of the sequences based on a percentage of times that a
particular sequence is selected for use in the capture phase
of the image acquisition procedure to capture an image as
well as a percentage of times that a resulting captured image
from using the particular sequence is used in the interpre-
tation phase of the image acquisition procedure. The statis-
tics may be used to identify when a sequence is considered
mandatory, suggested, or eliminated for a given context or in
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an overall consideration (e.g., eliminated from all contexts).
It is noted that the statistics is only exemplary and as
described in detail above, the workflow server 150 may
utilize any metric or value in determining how a sequence
was used for a selected context.

[0066] In 320, the workflow server 150 selects a context
for an image order. As noted above, the context may be
based on various considerations such as a protocol name, an
identity of a referring physician, an identity of an image
interpreter, a reason for the image order, an acquisition
modality, the EMR of the patient, a combination thereof; etc.
In 325, the workflow server 150 selects a sequence in the
context. As noted above, an image acquisition procedure (as
related to a context) may use one or more protocols which
may include one or more sequences. In 330, the workflow
server 150 determines a need or priority of the sequence
given the context. For example, the priority may indicate
that the sequence is mandatory, suggested, or eliminated for
the given context.

[0067] In 335, the workflow server 150 determines
whether there is a further sequence in the context. If there is
a further sequence, the workflow server 150 returns to 325.
This process may continue until all the sequences for the
given context are analyzed for priority.

[0068] When the sequences for a selected context have
been analyzed, further contexts may be analyzed as well. In
340, the workflow server 150 determines whether there is a
further context. If there is a further context, the workflow
server 150 returns to 320. This process may continue until all
contexts and all included sequences are analyzed.

[0069] In 345, the workflow server 150 updates the rules
in the rule database 240 based on the determinations made
above. As described above, the rules may be added,
removed, or changed. In this manner, the rules may be
available for use by the review engine 245.

[0070] As noted above, the rule database 240 may include
various types of rules. The above mechanism describes how
automatically generated rules are created based on the data
from the various sources. However, there may be other rules
such as user-generated rules, safety rules, compliance rules,
etc. The automatically generated rules may also be changed
as user-modified rules. In 350, the workflow server 150
determines whether there has been any manual sequence
entry or change thereto. If there is a manual entry, in 355, the
workflow server 150 modifies the rules based on the manual
sequence entry.

[0071] FIG. 4 shows a method 400 for selecting a protocol
and/or a sequence for an image order according to the
exemplary embodiments. Specifically, the method 400 may
relate to the second mechanism of the exemplary embodi-
ments in which the analytics engine 235 for the workflow
server 150 determines the rules to be used in processing
image orders based on information of previous image acqui-
sition procedures. Accordingly, the method 300 will be
described from the perspective of the workflow server 150.
The method 300 will also be described with regard to the
system 100 of FIG. 1 and the workflow server 150 of FIG.
2.

[0072] In 405, the workflow server 150 receives an image
acquisition order from a referring physician. As described
above, the physician using the physician device 105 may
submit an image order for a patient upon whom an image
acquisition procedure is to be performed. The image order
may include various types of information which may be
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used in identifying a context for the image order. For
example, the image order may include a reason which may
be used in determining the context.

[0073] In 410, the workflow server 150 determines an
identity of the patient associated with the image order. If the
image order relates to a previous patient or a patient who has
information available in the medical data repository 120, the
RIS 130, and/or the PACS 140, the workflow server 150 may
then determine if the image order relates to a follow up visit
for the patient. That is, the follow up visit may represent any
subsequent image acquisition procedure having identical or
substantially similar parameters to a prior image acquisition
procedure. There may be further considerations as to
whether the image order is for a follow up visit. For
example, the follow up visit may be determined if the image
order is within a predetermined time frame from the previ-
ous image order. If the image order is for a follow up visit
of'a previous patient, in 420, the workflow server determines
previously used sequences that were selected and used for
the prior image acquisition procedure. Similar to the method
300, although the description above and the exemplary
embodiments relate to determining protocols and/or
sequences, for illustrative purposes, the method 400 is
described with regard to sequences only. However, the
method 400 may also be used for protocols. It is noted that
the method 400 may include additional operations. For
example, when the previously used sequences are to be
refined in view of the image order being for a follow up visit.
[0074] When the image order is not for a previous patient
or when the image order is for a previous patient but not for
a follow up visit, the workflow server 150 continues from
410 or 415 to 425. In 425, the workflow server 150 deter-
mines the sequences to be used with the image order based
on the context of the received image order. Specifically, the
context of the received image order in 405 may be used to
compare to contexts in the rule database 240. By comparing
the context of the received image order to previous contexts,
the associated rules for the context may be identified and
used to determine which of the sequences are to be included
in an image acquisition procedure for the received image
order.

[0075] In 430, the workflow server 150 determines
whether the image interpreter has already made selections
for sequences to be used in the image acquisition procedure.
As noted above, the features of the workflow server 150 may
be used in a variety of manners. In a first example, the image
interpreter may select sequences and receive an output from
the workflow server 150 as to whether the selections are
optimal. In a second example, the image interpreter may
request the workflow server 150 to provide suggested
sequences as determined in 425.

[0076] If the image interpreter requests that the deter-
mined sequences be provided, the workflow server 150
continues to 435. In 435, the workflow server 150 transmits
the proposed selections of sequences to the image inter-
preter. It is again noted that the proposed selections may be
provided with indicia that identify whether a proposed
selection is for a sequence that is mandatory, suggested, or
eliminated. In 440, the image interpreter may review the
selections of the sequences as determined by the workflow
server 150 and determine if there are to be any changes. For
example, the image interpreter may wish to add a sequence
that was not suggested or remove a sequence that was
included. In another example, when there are suggested but
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not mandatory sequences, the image interpreter may be
requested to select whether to include or exclude these
sequences from the image acquisition procedure. If there are
no inputs from the image interpreter, the workflow server
150 continues to 450. However, if there are inputs from the
image interpreter, the workflow server 150 continues to 445
where the sequences are updated to incorporate the inputs.
Thus, in 450, the workflow server 150 generates the image
acquisition procedure for the image order.

[0077] Returning to 430, if the image interpreter has made
selections for sequences, the workflow server 150 continues
to 440. In 455, the workflow server 150 determines whether
there are changes to be applied or recommended to the
selections of the image interpreter. For example, the selec-
tions may have omitted a mandatory sequence or included
an outdated sequence that should be omitted. If the selec-
tions by the image interpreter match the sequences deter-
mined in 425, the workflow server 150 continues to 450.
However, if the selections by the image interpreter require
changes to be made, the workflow server continues to 460.
In 460, the workflow server 150 transmits proposed changes
to the selections made by the image interpreter. Thus, in 440,
any inputs from the image interpreter based on the proposed
changes may be incorporated. It is again noted that the
proposed changes may be provided with indicia that identify
whether a proposed change is for a sequence that is man-
datory, suggested, or eliminated.

[0078] The exemplary embodiments provide a device,
system, and method of optimizing an image acquisition
workflow by determining which sequences or protocols to
be used in an image acquisition procedure that minimizes or
eliminates waste. Specifically, based on rules generated
using historical information of previous image acquisition
procedures and incorporating other rules, the mechanism
according to the exemplary embodiments may include
sequences/protocols that are known to have a high probabil-
ity of capturing medically relevant images (e.g., always used
during an interpretation) and omit sequences/protocols that
are known to have a low probability of capturing medically
relevant images (e.g., never used during an interpretation).
Therefore, the exemplary embodiments may allow a tech-
nician to perform the image acquisition procedure with only
those sequences/protocols that are of utility. In this manner,
no additional time is required by the technician in perform-
ing the image capturing portion of the image acquisition
procedure and no wasted time is created for the image
interpreter in performing the interpretation portion of the
image acquisition procedure. Furthermore, the referring
physician who scheduled the image order may also receive
the results in a timelier manner.

[0079] Those skilled in the art will understand that the
above-described exemplary embodiments may be imple-
mented in any suitable software or hardware configuration
or combination thereof. An exemplary hardware platform
for implementing the exemplary embodiments may include,
for example, an Intel x86 based platform with compatible
operating system, a Windows platform, a Mac platform and
MAC OS, a mobile device having an operating system such
as 108, Android, etc. In a further example, the exemplary
embodiments of the above described method may be embod-
ied as a computer program product containing lines of code
stored on a computer readable storage medium that may be
executed on a processor or microprocessor. The storage
medium may be, for example, a local or remote data
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repository compatible or formatted for use with the above
noted operating systems using any storage operation.
[0080] It will be apparent to those skilled in the art that
various modifications may be made in the present disclo-
sure, without departing from the spirit or the scope of the
disclosure. Thus, it is intended that the present disclosure
cover modifications and variations of this disclosure pro-
vided they come within the scope of the appended claims
and their equivalent.

1. A method, comprising:
at a workflow server:
receiving data associated with previous image acquisi-
tion procedures that have been performed, the image
acquisition procedures having respective image
orders, the image orders having respective contexts,
each of the image acquisition procedures having
used at least one sequence defining settings to cap-
ture an image;
determining at least one metric associated with a use of
a first one of the at least one sequence for a first one
of the contexts; and
generating a rule indicative of whether the first
sequence is to be included or excluded for a subse-
quent image acquisition procedure having the first
context based on the at least one metric.
2. The method of claim 1, wherein the data comprises at
least one electronic medical record (EMR), image order
information encompassing a reason for an image order,
sequence use information, or a combination thereof.
3. The method of claim 1, wherein the at least one metric
comprises a percentage of image captures in the previous
acquisition procedures for the first context in which the first
sequence is used, a percentage of interpretations in the
previous acquisition procedures for the first context in which
the image captures are used, or a combination thereof.
4. The method of claim 1, wherein the rule identifies a
priority of the first sequence for the first context.
5. The method of claim 4, wherein the priority is whether
the first sequence is mandatory for the first context, sug-
gested for the first context, or is to be omitted for the first
context.
6. The method of claim 1, wherein the first context is
based on a first protocol that includes the first sequence, a
first image order corresponding to a first image acquisition
procedure, a first reason for the first image order, a clinical
profile of at least one patient who has had the first image
acquisition procedure, or a combination thereof.
7. The method of claim 1, further comprising:
receiving a manual entry for a further rule.
8. The method of claim 7, wherein the further rule is one
of a user-modified rule, a user-generated rule, a safety rule,
a compliance rule, or a combination thereof.
9. The method of claim 1, further comprising:
receiving a subsequent image order corresponding to the
subsequent image acquisition procedure, the subse-
quent image order having a subsequent context;

determining whether the subsequent context corresponds
to the first context; and

when the subsequent context corresponds to the first

context, determining an indication of whether the first
sequence is to be included or excluded in the subse-
quent image acquisition procedure based on the rule.
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10. The method of claim 9, further comprising:
generating a recommendation corresponding to the indi-
cation for the first sequence in the subsequent image
acquisition procedure; and
transmitting the recommendation to a user device select-
ing sequences to be used in the subsequent image
acquisition procedure.
11. The method of claim 9, further comprising:
automatically implementing the indication for the first
sequence in the subsequent image acquisition proce-
dure.
12. The method of claim 1, wherein the image acquisition
procedures correspond to image capturing operations per-
formed with an X-ray procedure, a computed tomography
(CT) procedure, a magnetic resonance imaging (MRI) pro-
cedure, an ultrasound procedure, a positron emission tomog-
raphy (PET) scan procedure, a single-photon emission com-
puted tomography (SPECT) scan procedure, or a
combination thereof.
13. A workflow server, comprising:
a transceiver communicating via a communications net-
work, the transceiver configured to receive data asso-
ciated with previous image acquisition procedures that
have been performed, the image acquisition procedures
having respective image orders, the image orders hav-
ing respective contexts, each of the image acquisition
procedures having used at least one sequence defining
settings to capture an image;
a memory storing an executable program; and
a processor that executes the executable program that
causes the processor to perform operations, compris-
ing:
determining at least one metric associated with a use of
a first one of the at least one sequence for a first one
of the contexts; and

generating a rule indicative of whether the first
sequence is to be selected for a subsequent image
acquisition procedure having the first context based
on the at least one metric.

14. The workflow server of claim 13, wherein the at least
one metric comprises a percentage of image captures in the
previous acquisition procedures for the first context in which
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the first sequence is used, a percentage of interpretations in
the previous acquisition procedures for the first context in
which the image captures are used, or a combination thereof.

15. The workflow server of claim 13, wherein the rule
identifies a priority of the first sequence for the first context.

16. The workflow server of claim 15, wherein the priority
is whether the first sequence is mandatory for the first
context, suggested for the first context, or is to be omitted for
the first context.

17. The workflow server of claim 13, wherein the first
context is based on a first protocol that includes the first
sequence, a first image order corresponding to a first image
acquisition procedure, a first reason for the first image order,
a clinical profile of at least one patient who has had the first
image acquisition procedure, or a combination thereof.

18. The workflow server of claim 13, wherein the trans-
ceiver further receives a manual entry for a further rule.

19. The workflow server of claim 18, wherein the further
rule is one of a user-modified rule, a user-generated rule, a
safety rule, a compliance rule, or a combination thereof.

20. A method, comprising:

at a workflow server:

receiving an image order from a referring physician to
have an image acquisition procedure performed on a
patient, the image order having an associated con-
text;

determining whether the associated context corre-
sponds to a previous context of previous image
acquisition procedures that have been performed;

when the associated context corresponds to the previ-
ous context, determining at least one rule associated
with the previous context, the at least one rule
indicating whether a respective sequence is to be
included or excluded for the image acquisition pro-
cedure, each of the at least one rule being based on
at least one metric associated with a use of the
respective sequence for the previous context; and

determining how to incorporate the respective
sequence in the image acquisition procedure based
on the at least one rule.
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