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Description

TECHNICAL FIELD

[0001] This application is generally related to facilitat-
ing creation of radiation treatment plans.

BACKGROUND

[0002] Providing radiation therapy to patients diag-
nosed with cancer includes creating a radiation treatment
plan. Often, where the cancer is localized in the patient’s
anatomy, such as in a tumor, the creation of the radiation
treatment plan involves participation by medical person-
nel for solving a difficult geometric problem and/or mak-
ing judgment calls related to the total radiation dose or
total dose received by the tumor and nearby healthy tis-
sue, including organs at risk (OARs). Creating the radi-
ation treatment plan can be a time consuming process
that involves multiple medical personnel providing mul-
tiple iterations of the treatment plan over many days,
which may increase the time from diagnosis of the cancer
to treatment of the cancer.
[0003] In an example of a conventional process for the
diagnosis and treatment of tumors, a diagnostic scan,
such as a computed tomography (CT) scan, is taken of
the patient to localize a tumor and a biopsy of the tumor
is taken to histologically verify that the tumor is malignant.
Next, treatment contours of the three dimensional enve-
lope defined by the tumor’s shape and the shape of the
OARs are drawn up and a treatment prescription is de-
veloped by a clinician or an oncologist. The treatment
prescription prescribes a total radiation dose to be deliv-
ered to the tumor over the course of treatment and a
maximum level of radiation to be absorbed by the OARs.
Next, the treatment prescription is provided to medical
personnel, such as a dosimetrist, and a radiation delivery
plan is developed by the medical personnel. The radia-
tion delivery plan includes radiation beam orientations,
shapes, and fluences using a given radiation type and
delivery method to achieve the radiation levels, including
the total dose levels, defined by the treatment prescrip-
tion. Treatment constraints, including at least the treat-
ment prescription and the radiation delivery plan, are it-
eratively changed by the medical personnel to meet min-
imum standards and to satisfy the oncologist. The final
iteration of the radiation delivery plan is used to treat the
patient.
[0004] This process for developing a radiation treat-
ment plan can take many days, especially in cases in
which the medical personnel, including the dosimetrist
and/or the oncologist, change the treatment constraints
over a number of iterative cycles.
WO 2012/080906 discloses a system for clinical decision
support in which current patient information is provided
to a treatment planning workstation. The treatment plan-
ning workstation transmits current patient information to
a similarity search engine. The similarity search engine

retrieves data on previous patients from a previous pa-
tient database, which is then compared to the information
about the current patient. Previous patients having a high
degree of similarity to the current patient are provided to
the doctor via the treatment planning workstation. The
treatment planning workstation is used by the doctor or
other medical professional to plan treatment for the cur-
rent patient.
US 2011/0153547 discloses a method of determining a
new treatment plan for a new patient, comprising: pro-
viding a representation of the new patient’s organ at risk
relative to a target; searching for a prior treatment plan
for a prior patient with a similar representation; and re-
viewing the prior treatment plan for the prior patient in
order to determine whether the new treatment plan can
be improved based on information in the prior treatment
plan.

SUMMARY

[0005] According to one aspect of the present invention
there is provided a system for facilitating a radiation treat-
ment plan as defined in claim 1.
[0006] According to another aspect of the present in-
vention there is provided a computer-implemented meth-
od for facilitating creation of a radiation treatment plan
as defined in claim 14.
[0007] Preferred features of the invention are recited
in the dependent claims.
[0008] The invention is defined in the claims, other em-
bodiments being merely exemplary.
[0009] Embodiments of the invention include systems
and methods for facilitating creation of patient treatment
plans based on parameters from previously planned pa-
tient treatments. Embodiments of the invention may fa-
cilitate providing medical personnel with treatment infor-
mation for creating achievable radiation treatment plans,
saving hours and days of labor, and reducing the time
from diagnosis of the cancer to treatment of the cancer.
[0010] According to Example 1, a system for facilitating
creation of a patient treatment plan comprises memory
that stores computer-executable instructions and at least
one processor configured to execute the computer-exe-
cutable instructions, which, when executed, cause the at
least one processor to provide a number of components.
In embodiments, the components include a search com-
ponent configured to identify, based on one or more fea-
tures associated with patient data, at least one matching
plan from a database of previously planned radiation
treatments; and a user interface configured to present,
to a user, one or more parameters associated with the
at least one matching plan.
[0011] In Example 2, the system of Example 1, wherein
the one or more features associated with patient data
include at least one of a physics parameter, a treatment
type parameter, a patient image parameter, and a dis-
ease parameter.
[0012] In Example 3, the system of any of Examples 1
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and 2, wherein the one or more features associated with
patient data include a patient image parameter and the
computer-executable instructions, when executed,
cause the at least one processor to further provide a fea-
ture extractor configured to extract from a patient image
the patient image parameter.
[0013] In Example 4, the system of any of Examples 1
- 3, wherein the one or more features associated with
patient data include a patient image parameter extracted
from a patient image that comprises an imaging scan of
the patient produced by one or more of ionizing energy,
acoustic energy, computed tomography, magnetic reso-
nance imaging, positron emission tomography, an x-ray,
and fluoroscopy.
[0014] In Example 5, the system of any of Examples 1
- 4, wherein the one or more parameters associated with
the at least one matching plan include at least one of a
physics parameter, a treatment type parameter, an im-
age parameter, and a disease parameter.
[0015] In Example 6, the system of any of Examples 1
- 5, wherein the computer-executable instructions, when
executed, cause the at least one processor to further
provide a prediction component configured to determine
at least one metric that includes a predictor of a treatment
outcome.
[0016] In Example 7, the system of any of Examples 1
--- 6, wherein the computer-executable instructions,
when executed, cause the at least one processor to fur-
ther provide a prediction component configured to deter-
mine at least one metric that includes a combination of
two or more of the parameters associated with the at
least one matching plan.
[0017] In Example 8, the system of any of Examples 1
- 7, wherein the computer-executable instructions, when
executed, cause the at least one processor to further
provide a prediction component configured to determine
at least one metric using at least one of a machine learn-
ing technique, a pattern matching technique, and a data
mining technique.
[0018] In Example 9, the system of any of Examples 1
- 8, wherein the computer-executable instructions, when
executed, cause the at least one processor to further
provide a plan recommendation component configured
to recommend at least one of the previously planned ra-
diation treatments.
[0019] In Example 10, the system of Example 9, where-
in the plan recommendation component is configured to
cause at least one parameter from the at least one match-
ing plan to be inserted automatically into the patient treat-
ment plan.
[0020] In Example 11, the system of any of Examples
1 - 10, wherein the computer-executable instructions,
when executed, cause the at least one processor to fur-
ther provide a prediction component configured to deter-
mine at least one metric that is correlated to a treatment
dose.
[0021] In Example 12, the system of Example 11,
wherein the search component is configured to identify

a plurality of matching plans from the database of previ-
ously planned radiation treatments, and the prediction
component is configured to use the at least one metric
to facilitate selection of one of the plurality of matching
plans.
[0022] In Example 13, the system of any of Examples
1-9, 11, and 12, wherein the computer-executable in-
structions, when executed, cause the at least one proc-
essor to further cause at least one parameter from the
at least one matching plan to be inserted automatically
into the patient treatment plan.
[0023] In Example 14, the system of any of Examples
1 - 13, wherein the memory and the at least one processor
are located remotely with respect to a point of care that
uses the system.
[0024] In an Example 15, a method for facilitating cre-
ation of a patient treatment plan comprises receiving, by
a processor, at least one feature associated with patient
data; searching, by the processor, a database of previ-
ously planned radiation treatments; identifying, by the
processor, a plurality of matching plans from the data-
base based on the at least one feature; and determining,
by the processor, at least one metric that is correlated to
a treatment dose.
[0025] In Example 16, the method of Example 15, fur-
ther comprising presenting, by a user interface, at least
one parameter corresponding to the plurality of matching
treatment plans.
[0026] In Example 17, the method of any of Examples
15 and 16, further comprising inserting, by the processor,
into the patient treatment plan at least one parameter
corresponding to the plurality of matching treatment
plans.
[0027] In Example 18, the method of any of Examples
15 - 17, further comprising extracting the at least one
feature from an imaging scan of the patient.
[0028] In Example 19, the method of any of Examples
15 - 18, wherein determining, by the processor, the at
least one metric that is correlated to a treatment dose
comprises determining the at least one metric using at
least one of a machine learning technique, a pattern
matching technique, a data mining technique.
[0029] In Example 20, the method of any of Examples
15 - 19, further comprising selecting, by the processor
and based on the at least one metric, one of the plurality
of matching treatment plans.
[0030] In Example 21, the method of Example 20, fur-
ther comprising presenting, by a display device, at least
one parameter corresponding to the selected one of the
plurality of matching treatment plans.
[0031] In Example 22, the method of any of Examples
20 and 21, further comprising inserting, by the processor,
into the patient treatment plan at least one parameter
corresponding to the selected one of the plurality of
matching treatment plans.
[0032] In an Example 23, one or more non-transitory
computer-readable storage media have computer-exe-
cutable instructions embodied thereon that, when exe-

3 4 



EP 3 010 402 B1

4

5

10

15

20

25

30

35

40

45

50

55

cuted by a processor, cause the processor to instantiate
a plurality of computer program components. In embod-
iments, the plurality of computer program components
comprise a search component configured to identify,
based on one or more features associated with patient
data, a plurality of matching plans from a database of
previously planned radiation treatments; a prediction
component configured to determine at least one metric
that is correlated to a treatment dose and to facilitate
selection of one of the plurality of matching plans using
the at least one metric; and a user interface configured
to present, to a user, one or more parameters associated
with the one of the plurality of matching plans.
[0033] In Example 24, the media of Example 23,
wherein the at least one metric includes at least one of
a predictor of a treatment outcome and a combination of
two or more of the parameters associated with the one
of the plurality of matching plans.
[0034] In Example 25, the media of any of Examples
23 and 24, wherein the plurality of computer program
components comprises a plan recommendation compo-
nent configured to cause at least one parameter from the
one of the plurality of matching plans to be inserted au-
tomatically into a patient treatment plan.

BRIEF DESCRIPTION OF THE DRAWINGS

[0035]

FIG. 1 is a block diagram illustrating a system for
facilitating creation of a patient treatment plan in ac-
cordance with embodiments of the present inven-
tion;
FIG. 2 is a block diagram illustrating an extraction
system for creating a processed database from a
medical data database in accordance with embodi-
ments of the present invention;
FIG. 3 is a block diagram illustrating another system
for facilitating creation of a patient treatment plan in
accordance with embodiments of the present inven-
tion;
FIG. 4 is a block diagram illustrating a computing
device for implementing aspects of a system for fa-
cilitating creation of a treatment plan in accordance
with embodiments of the present invention; and
FIG. 5 is a flow diagram depicting an illustrative meth-
od for facilitating creation of a patient treatment plan
in accordance with embodiments of the present in-
vention.

[0036] Although the term "block" may be used herein
to connote different elements illustratively employed, the
term should not be interpreted as implying any require-
ment of, or particular order among or between, various
steps disclosed herein unless and except when explicitly
referring to the order of individual steps.

DETAILED DESCRIPTION

[0037] FIG. 1 is a block diagram illustrating a system
100 for facilitating creation of a patient treatment plan in
accordance with embodiments of the invention. The sys-
tem 1 00 may be used, for example, to facilitate creation
of a radiation treatment plan for a cancer patient. In em-
bodiments, non-transitory computer-readable storage
media or memory that stores computer-executable in-
structions, and at least one processor configured to ex-
ecute the computer-executable instructions may provide
one or more components of the system 100. As shown
in FIG. 1, the system 100 includes a search component
102, a user interface 104, and a database 106. The
search component 102 is communicatively coupled to
the database 106 by communications path 108 and to
the user interface 104 by communications path 110. Ad-
ditionally, in embodiments, the user interface 104 may
be communicatively coupled to the database 106.
[0038] The communications paths 108 and 110 may
include any type of communication path suitable for fa-
cilitating unidirectional and/or bidirectional communica-
tions between the connected components. For example,
the communications paths 108 and 110 may be, or in-
clude, wired communications paths, wireless communi-
cations paths, and/or a combination thereof. In embodi-
ments, communication path 108 and 110 may be, or in-
clude, a network or networks. The network may be, or
include, any number of different types of communication
networks such as, for example, a bus network, a short
messaging service (SMS), a local area network (LAN),
a wireless LAN (WLAN), a wide area network (WAN), the
Internet, a P2P network, and/or the like. In embodiments,
the network may include a combination of multiple net-
works.
[0039] The database 106 may be, or include, one or
more tables, one or more relational databases, one or
more multi-dimensional data cubes, and/or the like. Fur-
ther, though illustrated as a single component, the data-
base 106 may, in fact, be a plurality of databases 106
such as, for instance, a database cluster, which may be
implemented on a single computing device or distributed
between a number of computing devices, memory com-
ponents, or the like. According to embodiments, the da-
tabase 106 may include information associated with pre-
viously planned radiation treatments such as, for exam-
ple, previously planned radiation treatments that were
approved for use on patients by medical personnel, pre-
viously planned radiation treatments that were used on
patients by medical personnel, and/or the like. In embod-
iments, treatment outcomes may be included in the da-
tabase 106. In embodiments, the database 106 includes
a medical data database that includes medical data as-
sociated with the previously planned radiation treat-
ments. In embodiments, the database 106 includes a
processed database configured to store selected data
that have been extracted and, in embodiments, trans-
formed (e.g., using a process for determining one or more
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characteristics, as described in more detail below), from
a medical data database and stored in the processed
database.
[0040] According to embodiments of the invention, the
search component 102 may be any type of search com-
ponent configured to search the database 106 using one
or more features associated with patient data and iden-
tifies one or more radiation treatment plans from the da-
tabase 106 that matches the one or more features asso-
ciated with the patient data. In embodiments, a radiation
treatment plan that matches a feature may refer to, for
example, a treatment plan having one or more charac-
teristics (e.g., parameters, features, metrics, aspects,
and/or the like) that are identical to, similar to, associated
with, correlated with, and/or derivable from the feature
(or features), one or more characteristics (e.g., parame-
ters, features, metrics, aspects, and/or the like) of the
features, and/or the like. In embodiments, any number
of different types of searching techniques and/or algo-
rithms may be utilized to identify matching treatment
plans, and may include statistical techniques, pattern-
matching techniques, artificial intelligence techniques,
and/or the like. In embodiments, for example, the search
component 102 may include a search engine, a query
module, a database management component, and/or the
like. The search component 102 may receive the one or
more features associated with the patient data from the
user interface 104. That is, for example, a user (e.g., a
clinician) may input, via the user interface 104, search
criteria including the one or more features associated
with the patient data. In embodiments, the search com-
ponent 102 may receive search criteria from other sourc-
es in addition to, or in lieu of, the user interface 104.
[0041] The one or more features associated with pa-
tient data may include a physics parameter, a treatment
type parameter, a patient image parameter, a disease
parameter, and/or the like. In embodiments, physics pa-
rameters may be, or include, for example, penumbra,
aperture, incident angle, beam energy, radiation type,
depth of structure, existence of bolus, and/or the like.
Treatment type parameters may be, or include, fraction-
ation schedule, treatment margin, number of
beams/arcs, interpretation of contours, the clinicians who
are part of the team creating the radiation treatment plan,
and/or the like. Patient image parameters may be, or in-
clude, distance, volume, geometric relationship, impor-
tance of structures and surrounding structures, and/or
the like. Disease parameters may be, or include, disease
stage, prior or post treatment therapy, prior radiation ther-
apy, prior radiation damage to nearby tissue, disease
type, disease histology, extent of the disease, prior dis-
ease, and/or the like.
[0042] According to embodiments, the search compo-
nent 102 searches the database 106 using at least one
of the features, which may include the physics parame-
ters, the treatment type parameters, the patient image
parameters, and the disease parameters, and matches
the at least one parameter to information (e.g., at least

one treatment plan, at least one feature, at least one pa-
rameter, and/or the like) from the database 106. For ex-
ample, by matching the at least one parameter to one or
more previously planned radiation treatments, embodi-
ments of the invention may facilitate selection of the clos-
est matching treatments for providing information to med-
ical personnel and/or facilitating creation of a patient
treatment plan.
[0043] According to embodiments, the user interface
104 may be configured to present, to a user, one or more
parameters associated with the radiation treatment plan
(or plans) identified by the search component 102. In
embodiments, the user interface 104 may provide read
and/or write access to the search component 102 and/or
the database 106. In embodiments, the user interface
104 may be, include, and/or be configured to interact with
a keyboard, a mouse, a visual display, and/or the like. In
embodiments, for example, the user interface 104 may
be, or include, text output, print-outs, and/or the like,
and/or a graphical user interface (GUI) implemented in
hardware, firmware, software, or a combination thereof.
[0044] The one or more parameters associated with
the treatment plan or plans identified by the search com-
ponent 102 may include a physics parameter, a treatment
type parameter, an image parameter, a disease param-
eter, and/or the like. In embodiments, physics parame-
ters may be, or include, penumbra, aperture, incident an-
gle, beam energy, radiation type, depth of structure, ex-
istence of bolus, and/or the like. Treatment type param-
eters may be, or include, fractionation schedule, treat-
ment margin, number of beams/arcs, interpretation of
contours, the clinicians who are part of the team creating
the radiation treatment plan, and/or the like. Patient im-
age parameters related to the patient’s anatomy may be,
or include, distance, volume, geometric relationship, im-
portance of structures and surrounding structures, and/or
the like. Disease parameters may be, or include, disease
stage, prior or post treatment therapy, prior radiation ther-
apy, prior radiation damage to nearby tissue, disease
type, disease histology, extent of the disease, prior dis-
ease, and/or the like.
[0045] The illustrative system 100 shown in FIG. 1 is
not intended to suggest any limitation as to the scope of
use or functionality of embodiments of the present inven-
tion. Neither should the illustrative system 100 be inter-
preted as having any dependency or requirement related
to any single component or combination of components
illustrated therein. Additionally, any one or more of the
components depicted in FIG. 1 may be, in embodiments,
integrated with various ones of the other components
depicted therein (and/or components not illustrated), all
of which are considered to be within the ambit of the
present invention. For example, the user interface 104
may be integrated with the search component 102.
[0046] FIG. 2 is a block diagram illustrating an extrac-
tion system 200 for creating a processed database 202
from a medical data database 204 in accordance with
embodiments of the invention. In embodiments, the proc-
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essed database 202 and/or the medical database 204
may be, include, be identical to, and/or be similar to da-
tabase 1 06 shown in FIG. 1. The processed database
202 and/or the medical database 204 may be, or include,
one or more tables, one or more relational databases,
one or more multi-dimensional data cubes, and/or the
like. Further, though each is illustrated as a single com-
ponent, the processed database 202 and/or the medical
database 204 may, in fact, be a plurality of databases
202, 204 such as, for instance, a database cluster, which
may be implemented on a single computing device or
distributed between a number of computing devices,
memory components, or the like.
[0047] According to embodiments, the extraction sys-
tem 200 includes a database extractor 206 configured to
create the processed database 202. The database ex-
tractor 206 may be configured to extract information from
the medical data database 204 and stores the extracted
information in the processed database 202. In embodi-
ments, the database extractor 206 may be configured to
process the extracted information before saving it in the
processed database 202. For example, the database ex-
tractor 206 may be configured to extract certain param-
eters, compute additional parameters and/or metrics
based on the extracted parameters, and store the com-
puted parameters and/or metrics in the processed data-
base 202. In embodiments, non-transitory computer-
readable storage media or memory that stores computer-
executable instructions, and at least one processor con-
figured to execute the computer-executable instructions
may provide the database extractor 206, the medical da-
tabase 204, and/or the processed database 202.
[0048] Additionally, as shown in FIG. 2, the database
extractor 206 may be communicatively coupled to the
medical data database 204 by communications path 208
and to the processed database 202 by communications
path 210. The communications paths 208 and 210 may
include any type of communication path suitable for fa-
cilitating unidirectional and/or bidirectional communica-
tions between the connected components. For example,
the communications paths 208 and 210 may be, or in-
clude, wired communications paths, wireless communi-
cations paths, and/or a combination thereof. In embodi-
ments, communication path 208 and 210 may be, or in-
clude, a network or networks. The network may be, or
include, any number of different types of communication
networks such as, for example, a bus network, a short
messaging service (SMS), a local area network (LAN),
a wireless LAN (WLAN), a wide area network (WAN), the
Internet, a P2P network, and/or the like. In embodiments,
the network may include a combination of multiple net-
works.
[0049] The illustrative system 200 shown in FIG. 2 is
not intended to suggest any limitation as to the scope of
use or functionality of embodiments of the present inven-
tion. Neither should the illustrative system 200 be inter-
preted as having any dependency or requirement related
to any single component or combination of components

illustrated therein. Additionally, any one or more of the
components depicted in FIG. 2 may be, in embodiments,
integrated with various ones of the other components
depicted therein (and/or components not illustrated), all
of which are considered to be within the ambit of the
present invention. For example, the processed database
202 may be integrated with the medical data database
204.
[0050] FIG. 3 is a block diagram illustrating another
system 300 for facilitating creation of a patient treatment
plan in accordance with embodiments of the invention.
The system 300 may be used, for example, to facilitate
creation of a radiation treatment plan for a cancer patient.
In embodiments, non-transitory computer-readable stor-
age media or memory that stores computer-executable
instructions, and at least one processor configured to ex-
ecute the computer-executable instructions may be used
to provide one or more components of the system 300.
[0051] As shown in FIG. 3, the system 300 includes a
search component 302, a user interface 304, and a da-
tabase 306. The search component 302 may be, include,
be identical to, and/or be similar to the search component
102 (shown in FIG. 1); the user interface 304 may be,
include, be identical to, and/or be similar to the user in-
terface 104 (shown in FIG. 1); and the database 306 may
be, include, be identical to, and/or be similar to the data-
base 106 (shown in FIG. 1), the processed database 202
(shown in FIG. 2), and/or the medical database 204
(shown in FIG. 2). As is further shown in FIG. 3, the sys-
tem 300 includes a patient data source 308, a feature
extractor 310, a prediction component 312, a plan rec-
ommendation component 314, a therapy machine con-
trol interface 316, a therapy machine 318, and a work-
station 320.
[0052] The search component 302 may be configured
to search the database 306 using one or more features
associated with patient data (e.g., that is obtained by the
patient data source 308) and identify one or more treat-
ment plans 322 from the database 306 that match the
one or more features associated with the patient data.
According to embodiments, patient data may include in-
formation about a patient 324 such as, for example, one
or more physics parameters, treatment type parameters,
patient image parameters, disease parameters, and/or
the like. In embodiments, the search component 302
searches the database 306 and identifies a number of
treatment plans 322 in the database 306 that match the
one or more features associated with the patient data.
According to embodiments, the search component 302
may receive one or more features associated with the
patient data via the patient data source 308, the user
interface 304, and/or the like. The search component 302
includes aspects of artificial intelligence (e.g., one or
more classifiers, neural networks, and/or other machine-
learning techniques) that enable the search component
to be dynamically updated based on explicit and/or in-
ferred user preferences, search result trends, and/or the
like.

9 10 



EP 3 010 402 B1

7

5

10

15

20

25

30

35

40

45

50

55

[0053] As shown in FIG. 3, the search component 302
is communicatively coupled to the database 306 by com-
munications path 326 and to the prediction component
312 by communications path 328. The prediction com-
ponent 312 is communicatively coupled to the feature
extractor 310 by communications path 330 and the fea-
ture extractor 310 is communicatively coupled to the pa-
tient data source 308 by communications path 332. The
plan recommendation component 314 is communicative-
ly coupled to the prediction component 312 by commu-
nications path 334, to the search component 302 by com-
munications path 336, and to the user interface 304 by
communications path 338. The user interface 304 is com-
municatively coupled to the therapy machine control in-
terface 316 by communications path 340 and to the work-
station by communications path 342. The therapy ma-
chine control interface 316 is communicatively coupled
to the therapy machine 318 by communications path 344.
[0054] The communications paths 326 - 344 may in-
clude any type of communication path suitable for facil-
itating unidirectional and/or bidirectional communica-
tions between the connected components. For example,
the communications paths 326 - 344 may be, or include,
wired communications paths, wireless communications
paths, and/or a combination thereof. In embodiments,
communication paths 326 - 344 may be, or include, a
network or networks. The network may be, or include,
any number of different types of communication networks
such as, for example, a bus network, a short messaging
service (SMS), a local area network (LAN), a wireless
LAN (WLAN), a wide area network (WAN), the Internet,
a P2P network, and/or the like. In embodiments, the net-
work may include a combination of multiple networks.
[0055] The feature extractor 310 is configured to ex-
tract information, including patient image parameters that
include geometrical and compositional features related
to the anatomy of the patient 324, from patient data ob-
tained by the patient data source 308. The feature ex-
tractor 310 provides the extracted information to the
search component 302 (e.g., via a communications path
not illustrated in FIG. 3), through the prediction compo-
nent 312, and/or the like. The search component 302
receives one or more features associated with patient
data such as, for example, patient image parameters,
and uses the received features to search the database
306. In embodiments, patient imaging parameters may
include distance, volume, geometric relationship, impor-
tance of structures and surrounding structures in the pa-
tient 324, and/or the like. In embodiments, features (e.g.,
patient imaging parameters) may be provided to the
search component 302 via the user interface 304.
[0056] In embodiments, the patient data source 308
may be, or include, a patient imaging system configured
to obtain patient images, from which patient image pa-
rameters may be extracted. In such embodiments, the
imaging system may obtain an image of the patient 324
and stores the image in a database (e.g., database 306).
The feature extractor 310 may be configured to extract

patient image parameters from the image of the patient
324 and provide the extracted patient image parameters
to the prediction component 312 and/or the search com-
ponent 302. According to embodiments, patient imaging
systems may use ionizing energy to produce an image
of the patient 324. In embodiments, patient imaging sys-
tems may use acoustic energy to produce an image of
the patient 324. In embodiments, patient imaging sys-
tems may use any number and/or combination of these
and/or other technologies such as, for example, comput-
ed tomography, magnetic resonance imaging, positron
emission tomography, x-ray, fluoroscopy, and/or the like.
In embodiments, the patient data source 308 may include
medical data about the patient such as, for example, cur-
rent and historical data which may include patient history,
and/or the like, and which may be stored one any number
of databases. In embodiments, the patient data source
308 may include a source of demographic data, financial
data, and/or any other type of data related to the patient.
The patient data source 308 may include any number of
different types of sources such as, for example, internal
databases, memory devices, networks, external servers,
third party vendors, a user interface, a machine interface
(e.g., an interface to a patient monitoring device), and/or
the like.
[0057] The prediction component 312 determines at
least one metric related to patient treatment and, where
the search component 302 identifies a number of treat-
ment plans 322, the prediction component 312 may fa-
cilitate selection of one or more of the identified treatment
plans 322 using the at least one metric. Metrics is corre-
lated to a radiation treatment dose and may include a
predictor of a treatment outcome.
[0058] The prediction component 312 determines the
at least one metric using information in the database 306,
patient data, and/or the like. The prediction component
312 is configured to determine the at least one metric
using machine learning techniques. In embodiments, for
example, the prediction component 312 may be config-
ured to determine the at least one metric using a neural
net, a support vector machine, and/or the like. In embod-
iments, the at least one metric may include a combination
of two or more of the parameters associated with the one
or more treatment plans 322 (e.g., treatment plans iden-
tified by the search component 302). In embodiments,
the prediction component 312 may receive treatment pa-
rameters from the user interface 304. In embodiments,
the prediction component 312 may receive one or more
patient image parameters from the feature extractor 310.
[0059] According to embodiments, the plan recom-
mendation component 314 may be configured to recom-
mend at least one of the previously planned radiation
treatments (e.g., one or more identified treatment plans
322) to a user. In embodiments, the plan recommenda-
tion component 314 may be configured to cause one or
more parameters to be inserted (e.g., automatically, in
response to a user input, etc.) into a patient treatment
plan being created using aspects of embodiments of the
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system 300.
[0060] The user interface 304 is configured to present
one or more parameters, to a user 346, from a treatment
plan or plans identified by the search component 302,
including, for example, a treatment plan selected using
a metric determined by the prediction component 312.
In embodiments, the user interface 304 may provide read
and/or write access to a patient treatment plan being cre-
ated for the patient 324. That is, for example, according
to embodiments, a user 346, via the user interface 304,
may view matching treatment plans identified by the
search component 302; view and/or edit a patient treat-
ment plan being created for the patient 324; interact with
(e.g., obtain data from, monitor, control, and/or the like)
the therapy machine 318; and/or the like. For example,
a final radiation treatment plan created for the patient 324
may be provided for configuring the therapy machine 318
via the therapy machine control interface 316. In embod-
iments, user 346 may interact with the therapy machine
control interface 316 via the user interface 304, via an-
other user interface (not illustrated), and/or the like. In
embodiments, the therapy machine control interface 316
facilitates interaction with, and/or control of, the therapy
machine 318, which is configured to deliver radiation
therapy to the patient 324.
[0061] In embodiments, the user interface 304 may
provide read and/or write access to any one or more com-
ponents depicted in FIG. 3. In embodiments, the user
interface 304 may be, include, and/or be configured to
interact with a keyboard, a mouse, a visual display, and/or
the like. In embodiments, for example, the user interface
304 may be, or include, a graphical user interface (GUI)
implemented in hardware, firmware, software, or a com-
bination thereof.
[0062] The illustrative system 300 shown in FIG. 3 is
not intended to suggest any limitation as to the scope of
use or functionality of embodiments of the present inven-
tion. Neither should the illustrative system 300 be inter-
preted as having any dependency or requirement related
to any single component or combination of components
illustrated therein. Additionally, any one or more of the
components depicted in FIG. 3 may be, in embodiments,
integrated with various ones of the other components
depicted therein (and/or components not illustrated), all
of which are considered to be within the ambit of the
present invention. For example, the prediction compo-
nent 312 may be integrated with the search component
302, the plan recommendation component, and/or the
like. Additionally, in embodiments, the user interface 304
may be integrated with the therapy machine control in-
terface 316, and/or hosted by the workstation 320, which,
in embodiments, may be integrated with, include, or be
included within the therapy machine 318.
[0063] According to embodiments, any one or more
components of embodiments of the systems described
herein (e.g., the system 100, the system 200, the system
300, and/or the like) may be implemented on a computing
device 402 that includes a processor 404, a memory 406,

and an input/output (I/O) component 408. Various as-
pects and/or components of embodiments of the inven-
tion may be implemented on a single computing device
402, on multiple computing devices 402, in multiple serv-
er instances (e.g., as a server cluster), instantiated within
multiple virtual machines, and/or the like. In embodi-
ments, the processor 404 executes various program
components stored in the memory 406, which may facil-
itate creation of a patient treatment plan. In embodi-
ments, the processor 404 may be, or include, one proc-
essor or multiple processors. In embodiments, the I/O
component 408 may be, or include, one or more devices
and/or user interfaces (e.g., the user interface 104, the
user interface 304, and/or the like), and may be imple-
mented in hardware, firmware, software, or a combina-
tion thereof. Examples of I/O devices include, for exam-
ple, a monitor, a keyboard, a printer, a disk drive, a uni-
versal serial bus (USB) port, a speaker, pointer device,
a trackball, a button, a switch, a touch screen, and the like.
[0064] The computing device 402 may include any type
of computing device suitable for implementing embodi-
ments of the invention. Examples of computing devices
include specialized computing devices or general-pur-
pose computing devices such "workstations," "servers,"
"laptops," "desktops," "tablet computers," "hand-held de-
vices," and the like, all of which are contemplated within
the scope of the figures with reference to various com-
ponents of the embodiments of the invention. In embod-
iments, a computing device includes a bus that, directly
and/or indirectly, couples the following devices: a proc-
essor, a memory, an input/output (I/O) port, an I/O com-
ponent, and a power supply. Any number of additional
components, different components, and/or combinations
of components may also be included in the computing
device. The bus represents what may be one or more
busses (such as, for example, an address bus, data bus,
or combination thereof). Similarly, in embodiments, the
computing device may include a number of processors,
a number of memory components, a number of I/O ports,
a number of I/O components, and/or a number of power
supplies. Additionally any number of these components,
or combinations thereof, may be distributed and/or du-
plicated across a number of computing devices, which
may be distributed geographically.
[0065] In embodiments, the memory 406 includes
computer-readable media in the form of volatile and/or
nonvolatile memory and may be removable, nonremov-
able, or a combination thereof. Media examples include
Random Access Memory (RAM); Read Only Memory
(ROM); Electronically Erasable Programmable Read On-
ly Memory (EEPROM); flash memory; optical or holo-
graphic media; magnetic cassettes, magnetic tape, mag-
netic disk storage or other magnetic storage devices; da-
ta transmissions; or any other medium that can be used
to store information and can be accessed by a computing
device such as, for example, quantum state memory, and
the like. In embodiments, the memory 406 stores com-
puter-executable instructions for causing the processor
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404 to implement aspects of embodiments of system
components discussed herein and/or to perform aspects
of embodiments of methods and procedures discussed
herein.
[0066] Computer-executable instructions may include,
for example, computer code, machine-useable instruc-
tions, and the like such as, for example, program com-
ponents capable of being executed, manipulated, edited,
presented, and/or stored, by one or more processors as-
sociated with a computing device. Examples of such pro-
gram components include a search component 410
(which may be, include, be identical to, and/or be similar
to the search component 102 depicted in FIG. 1 and/or
the search component 302 depicted in FIG. 3); a data-
base 412 (which may be, include, be identical to, and/or
be similar to the database 106 depicted in FIG. 1, the
processed database 202 depicted in FIG. 2, the medical
database 204 depicted in FIG. 2, and/or the database
306 depicted in FIG. 3); a prediction component 41 4
(which may be, include, be identical to, and/or be similar
to the prediction component 312 depicted in FIG. 3); a
plan recommendation component 416 (which may be,
include, be identical to, and/or be similar to the plan rec-
ommendation component 314 depicted in FIG. 3); a fea-
ture extractor 418 (which may be, include, be identical
to, and/or be similar to the feature extractor 310 depicted
in FIG. 3); a patient treatment plan 420 (which may be,
include, be identical to, and/or be similar to the patient
treatment plans 322 depicted in FIG. 3); and/or the like.
Some or all of the functionality contemplated herein may
be implemented in hardware, firmware, software, and/or
the like.
[0067] The illustrative computing device 402 shown in
FIG. 4 is not intended to suggest any limitation as to the
scope of use or functionality of embodiments of the
present invention. Neither should the illustrative comput-
ing device 402 be interpreted as having any dependency
or requirement related to any single component or com-
bination of components illustrated therein. Additionally,
any one or more of the components depicted in FIG. 4
may be, in embodiments, integrated with various ones
of the other components depicted therein (and/or com-
ponents not illustrated), all of which are considered to be
within the ambit of the present invention. For example,
in embodiments, the processor 404 and the memory 406
may be located remotely with respect to a point of care
(e.g., the therapy machine 318 depicted in FIG. 3) that
uses the system for creating the radiation treatment plan.
[0068] FIG. 5 is a flow diagram depicting an illustrative
method 500 for facilitating creation of a patient treatment
plan in accordance with embodiments of the invention.
In embodiments, aspects of embodiments of the method
500 may be performed, for example, by one or more com-
ponents of embodiments of the system 100 depicted in
FIG. 1, the system 200 depicted in FIG. 2, the system
300 depicted in FIG. 3, and/or the computing device 402
depicted in FIG. 4.
[0069] The illustrative method 500 includes receiving

at least one feature associated with patient data (block
502). In embodiments, the at least one feature associated
with patient data may provided through a user interface,
a patient data source (e.g., the patient data source 308
depicted in FIG. 3), and/or the like. The at least one fea-
ture associated with patient data may include, for exam-
ple, at least one of a physics parameter, a treatment type
parameter, a patient image parameter, a disease param-
eter, and/or the like. In embodiments, to provide at least
one patient image parameter, an imaging system may
be configured to obtain an image of the patient from which
a feature extractor may extract the at least one patient
image parameter.
[0070] In embodiments, a physics parameter may in-
clude a penumbra, aperture, incident angle, beam ener-
gy, radiation type, depth of structure, existence of bolus,
and/or the like. A treatment type parameter may include
fractionation schedule, treatment margin, number of
beams/arcs, interpretation of contours, the clinicians who
are part of the team creating the radiation treatment plan,
and/or the like. A patient image parameter may include
distance, volume, geometric relationship, importance of
structures and surrounding structures, and/or the like.
Additionally, in embodiments, a disease parameter may
include disease stage, prior or post treatment therapy,
prior radiation therapy, prior radiation damage to nearby
tissue, disease type, disease histology, extent of the dis-
ease, prior disease, and/or the like.
[0071] As shown in FIG. 5, embodiments of the method
500 include searching a database (e.g., the database
412 depicted in FIG. 4) of previously planned radiation
treatments (block 504). In embodiments, for example, a
search component (e.g., the search component 410 de-
picted in FIG. 4) searches the database using the at least
one feature associated with patient data. In embodi-
ments, the database includes previously planned radia-
tion treatments that have been approved for use on pa-
tients by medical personnel. In embodiments, the data-
base includes previously planned radiation treatments
that have been used on patients by medical personnel,
such that results and/or outcomes may be included in
the database.
[0072] Embodiments of the method 500 further include
identifying at least one matching treatment plan based
on the at least one feature associated with patient data
(block 506). For example, in embodiments, the search
component may identify the at least one matching treat-
ment plan from the database, which matches the at least
one feature associated with patient data. In embodi-
ments, the processor searches the database and identi-
fies a number of matching treatment plans in the data-
base that match the at least one feature associated with
patient data.
[0073] Embodiments of the method 500 further include
determining at least one metric that is correlated to a
treatment dose (block 508). In embodiments, for exam-
ple, a prediction component (e.g., the prediction compo-
nent 414 depicted in FIG. 4) may be configured to deter-
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mine the at least one metric using the database of pre-
viously planned treatments. In embodiments, the predic-
tion component may determine the at least one metric
using a machine learning technique, a pattern matching
technique, a data mining technique, an ensemble tech-
nique, and/or the like. The at least one metric may be
used, for example, to select one or more matching treat-
ment plans from a number of matching treatment plans
identified by the search component.
[0074] In embodiments, the method 500 includes pre-
senting, by a user interface, at least one parameter cor-
responding to the at least one matching treatment plan
or plans identified by the search component (block 510).
In this manner, embodiments of the invention may facil-
itate providing a user the opportunity to review the pa-
rameter(s) for inclusion in a patient treatment plan that
is being created by the user. In embodiments, a plan
recommendation component (e.g., the plan recommen-
dation component 416 depicted in FIG. 4) may be used
to insert into a patient treatment plan at least one param-
eter corresponding to the at least one matching treatment
plan.
[0075] While embodiments of the present invention are
described with specificity, the description itself is not in-
tended to limit the scope of this patent. Thus, the inven-
tors have contemplated that the claimed invention might
also be embodied in other ways, to include different steps
or features, or combinations of steps or features similar
to the ones described in this document, in conjunction
with other technologies.

Claims

1. A system for facilitating creation of a radiation treat-
ment plan, the system comprising:

a database (306) of previously planned radiation
treatments of other radiation treatment patients;
memory (406) that stores computer-executable
instructions; and
at least one processor (404) configured to exe-
cute the computer-executable instructions,
which, when executed, cause the at least one
processor to provide:

a feature extractor (310) configured to ex-
tract one or more features from patient data
obtained from a patient data source (308);
characterised in that the at least one proc-
essor is further configured to provide:

a prediction component (312) config-
ured to receive extracted features from
the feature extractor and to determine
at least one metric correlated to a radi-
ation treatment dose, wherein the pre-
diction component is configured to de-

termine the at least one metric using
machine learning, and the prediction
component determines the at least one
metric using information in the data-
base (306) of previously planned radi-
ation treatments;
a search component (302) configured
to receive the at least one metric related
to patient treatment from the prediction
component, and to identify, based on
the at least one metric, at least one
matching plan from the database of
previously planned radiation treat-
ments; and
a user interface (304) configured to
present, to a user, a treatment plan se-
lected using a metric determined by the
prediction component.

2. The system of claim 1, wherein the patient data in-
cludes imaging data, medical data, patient history,
demographic data, and financial data.

3. The system of claim 1 or 2, wherein the one or more
features associated with the patient data include at
least one of a physics parameter, a treatment type
parameter, a patient image parameter, and a dis-
ease parameter, and wherein the search component
(302) is configured to search the database of previ-
ously planned radiation treatments for the one or
more features extracted from the patient data.

4. The system of claim 3, wherein the physics param-
eters include penumbra, aperture, incident angle,
beam energy, radiation type, depth of structure, and
existence of bolus.

5. The system of claim 3 or 4, wherein the treatment
type parameters include fractionation schedule,
treatment margin, number of beams or arcs, inter-
pretation of contours, and one or more clinicians cre-
ating the radiation treatment plan.

6. The system of any of claims 3 to 5, wherein the pa-
tient image parameters include distance, volume,
geometric relationship, and importance of structures
and surrounding structures.

7. The system of claim 6, wherein the patient image
parameter is extracted from a patient image that
comprises an imaging scan of the patient produced
by one or more of ionizing energy, acoustic energy,
computed tomography, magnetic resonance imag-
ing, positron emission tomography, an x-ray, and
fluoroscopy.

8. The system of any of claims 3 to 7, wherein the dis-
ease parameters include disease stage, prior or post
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treatment therapy, prior radiation therapy, prior ra-
diation damage to nearby tissue, disease type, dis-
ease histology, extent of the disease, and prior dis-
ease.

9. The system of any of claims 3 to 8, wherein the at
least one identified matching plan identified via the
search also includes at least one of the physics pa-
rameters, the treatment type parameters, the image
parameters, and the disease parameters that match-
es that of the one or more features.

10. The system of any of the preceding claims, wherein
the search component (302) is configured to identify
the at least one matching plan by comparing features
extracted from the patient data associated with the
patient with features extracted from previously
planned radiation treatments.

11. The system of any of the preceding claims, wherein
the database (306) of previously planned radiation
treatments includes previously planned radiation
treatments that have been approved for use on pa-
tients by medical personnel, and previously planned
radiation treatments that have been used on patients
by medical personnel, such that the results or out-
comes of the used radiation treatments are included
in the database.

12. The system of any of the preceding claims, wherein
the search component (302) is configured to use the
at least one metric to facilitate selection of a matching
plan from a plurality of identified matching plans.

13. The system of any of the preceding claims, wherein
the at least one processor is further configured to
provide a plan recommendation component (314),
said plan recommendation component being config-
ured to recommend at least one of the previously
planned radiation treatments, and to cause at least
one parameter from the at least one matching plan
to be inserted automatically into a patient treatment
plan recommended for the radiation treatment of the
patient.

14. A computer-implemented method for facilitating cre-
ation of a radiation treatment plan, the method com-
prising:

storing previously planned radiation treatments
of other radiation treatment patients in a data-
base (306);
using a feature extractor (310) to extract one or
more features from patient data obtained from
a patient data source (308);
characterised by:

using a prediction component (312) to re-

ceive extracted features from the feature
extractor and to determine at least one met-
ric correlated to a radiation treatment dose,
wherein the at least one metric is deter-
mined using machine learning, and the at
least one metric is determined using infor-
mation in the database (306) of previously
planned radiation treatments;
using a search component (302) to receive
the at least one metric related to patient
treatment from the prediction component,
and to identify, based on the at least one
metric, at least one matching plan from the
database of previously planned radiation
treatments; and
using a user interface (304) to present, to a
user, a treatment plan selected using a met-
ric determined by the prediction component.

15. One or more computer-readable non-transitory stor-
age media storing computer-executable instructions
that, when executed, cause at least one processor
to provide a system according to any of claims 1 to
13, or to perform a method according to claim 14.

Patentansprüche

1. System zum Unterstützen der Erzeugung eines
Strahlungsbehandlungsplans, wobei das System
Folgendes umfasst:

eine Datenbank (306) zuvor geplanter Strah-
lungsbehandlungen anderer Strahlungsbe-
handlungspatienten;
Speicher (406), der computerausführbare An-
weisungen speichert; und
mindestens einen Prozessor (404), der konfigu-
riert ist, die computerausführbaren Anweisun-
gen auszuführen, die, wenn sie ausgeführt wer-
den, bewirken, dass der mindestens eine Pro-
zessor Folgendes bereitstellt:

einen Merkmalsextraktor (310), der konfi-
guriert ist, ein oder mehrere Merkmale aus
von einer Patientendatenquelle (308) erhal-
tenen Patientendaten zu extrahieren;
dadurch gekennzeichnet, dass der min-
destens eine Prozessor ferner konfiguriert
ist, Folgendes bereitzustellen:

eine Vorhersagekomponente (312),
die konfiguriert ist, extrahierte Merkma-
le von dem Merkmalsextraktor zu emp-
fangen und mindestens eine Metrik, die
mit einer Strahlungsbehandlungsdosis
korreliert ist, zu bestimmen, wobei die
Vorhersagekomponente konfiguriert
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ist, die mindestens eine Metrik unter
Verwendung von maschinellem Lernen
zu bestimmen, und die Vorhersage-
komponente die mindestens eine Me-
trik unter Verwendung von Informatio-
nen in der Datenbank (306) zuvor ge-
planter Strahlungsbehandlungen be-
stimmt;
eine Suchkomponente (302), die kon-
figuriert ist, die mindestens eine sich
auf Patientenbehandlung beziehende
Metrik von der Vorhersagekomponente
zu empfangen und, auf der Basis der
mindestens einen Metrik, mindestens
einen übereinstimmenden Plan aus der
Datenbank zuvor geplanter Strah-
lungsbehandlungen zu identifizieren;
und
eine Benutzerschnittstelle (304), die
konfiguriert ist, einem Benutzer einen
Behandlungsplan zu präsentieren, der
unter Verwendung einer von der Vor-
hersagekomponente bestimmten Me-
trik ausgewählt wird.

2. System nach Anspruch 1, wobei die Patientendaten
Abbildungsdaten, medizinische Daten, Krankenge-
schichte, demographische Daten und finanzielle Da-
ten beinhaltet.

3. System nach Anspruch 1 oder 2, wobei das eine
oder die mehreren mit den Patientendaten assozi-
ierten Merkmale mindestens eines von Folgendem
beinhalten:

einem physikalischen Parameter, einem Be-
handlungsartparameter, einem Patientenbild-
parameter und einem Krankheitsparameter,
und wobei die Suchkomponente (302) konfigu-
riert ist, die Datenbank zuvor geplanter Strah-
lungsbehandlungen nach dem einen oder den
mehreren aus den Patientendaten extrahierten
Merkmalen zu durchsuchen.

4. System nach Anspruch 3, wobei die physikalischen
Parameter Folgendes beinhalten:
Halbschatten, Apertur, Einfallswinkel, Strahlenener-
gie, Strahlungsart, Strukturtiefe und Vorhandensein
eines Bolus.

5. System nach Anspruch 3 oder 4, wobei die Behand-
lungsartparameter Folgendes beinhalten: Fraktio-
nierungsschema, Behandlungsmarge, Anzahl von
Strahlen oder Bögen, Interpretation von Konturen
und einen oder mehrere Klinikärzte, die den Strah-
lungsbehandlungsplan erzeugen.

6. System nach einem der Ansprüche 3 bis 5, wobei

die Patientenbildparameter Folgendes beinhalten:
Abstand, Volumen, geometrische Beziehung und
Bedeutung von Strukturen und umgebenden Struk-
turen.

7. System nach Anspruch 6, wobei der Patientenbild-
parameter aus einem Patientenbild extrahiert wird,
der einen Abbildungsscan des Patienten umfasst,
der durch eines oder mehrere von Folgendem pro-
duziert wird: Ionisierungsenergie, Schallenergie,
Computertomographie, Magnetresonanztomogra-
phie, Positronen-Emissions-Tomographie, einer
Röntgenaufnahme und Fluoroskopie.

8. System nach einem der Ansprüche 3 bis 7, wobei
die Krankheitsparameter Folgendes beinhalten:
Krankheitsstadium, Vor- oder Nachbehandlungs-
therapie, Vorstrahlentherapie, Vorstrahlenschäden
an umliegendem Gewebe, Krankheitsart, Krank-
heitshistologie, Ausmaß der Krankheit und frühere
Krankheiten.

9. System nach einem der Ansprüche 3 bis 8, wobei
der mindestens eine identifizierte übereinstimmen-
de Plan, identifiziert über die Suche, auch mindes-
tens einen von den physikalischen Parametern, den
Behandlungsartparametern, den Bildparametern
und den Krankheitsparametern, welcher mit dem
des einen oder der mehreren Merkmale überein-
stimmt, beinhaltet.

10. System nach einem der vorangehenden Ansprüche,
wobei die Suchkomponente (302) konfiguriert ist,
den mindestens einen übereinstimmenden Plan
durch das Vergleichen von Merkmalen, extrahiert
aus den Patientendaten, die mit dem Patienten as-
soziiert sind, mit aus zuvor geplanten Strahlungsbe-
handlungen extrahierten Merkmalen zu identifizie-
ren.

11. System nach einem der vorangehenden Ansprüche,
wobei die Datenbank (306) zuvor geplanter Strah-
lungsbehandlungen zuvor geplante Strahlungsbe-
handlungen, die von medizinischem Personal zur
Verwendung bei Patienten genehmigt wurden, und
zuvor geplante Strahlungsbehandlungen, die von
medizinischem Personal bei Patienten verwendet
wurden, sodass die Datenbank die Ergebnisse oder
Resultate der verwendeten Strahlungsbehandlun-
gen beinhaltet, beinhaltet.

12. System nach einem der vorangehenden Ansprüche,
wobei die Suchkomponente (302) konfiguriert ist, die
mindestens eine Metrik zu verwenden, um die Aus-
wahl eines übereinstimmenden Plans aus einer Viel-
zahl von identifizierten übereinstimmenden Plänen
zu unterstützen.
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13. System nach einem der vorangehenden Ansprüche,
wobei der mindestens eine Prozessor ferner konfi-
guriert ist, eine Planvorschlagskomponente (314)
bereitzustellen, wobei die Planvorschlagskompo-
nente konfiguriert ist, mindestens eine der zuvor ge-
planten Strahlungsbehandlungen vorzuschlagen
und zu bewirken, dass mindestens ein Parameter
von dem mindestens einen übereinstimmenden
Plan automatisch in einen Patientenbehandlungs-
plan, der für die Strahlungsbehandlung für den Pa-
tienten vorgeschlagen wird, eingefügt wird.

14. Computerimplementiertes Verfahren zum Unterstüt-
zen der Erzeugung eines Strahlungsbehandlungs-
plans, wobei das Verfahren Folgendes umfasst:

Speichern von zuvor geplanten Strahlungsbe-
handlungen anderer Strahlungsbehandlungs-
patienten in einer Datenbank (306);
Verwenden eines Merkmalsextraktors (310)
zum Extrahieren eines oder mehrerer Merkmale
aus von einer Patientendatenquelle (308) erhal-
tenen Patientendaten;
gekennzeichnet durch:

Verwenden einer Vorhersagekomponente
(312) zum Empfangen extrahierter Merk-
male von dem Merkmalsextraktor und zum
Bestimmen mindestens einer Metrik, die mit
einer Strahlungsbehandlungsdosis korre-
liert ist, wobei die mindestens eine Metrik
unter Verwendung von maschinellem Ler-
nen bestimmt wird und die mindestens eine
Metrik unter Verwendung von Informatio-
nen in der Datenbank (306) zuvor geplanter
Strahlungsbehandlungen bestimmt wird;
Verwenden einer Suchkomponente (302)
zum Empfangen der mindestens einen sich
auf Patientenbehandlung beziehenden Me-
trik von der Vorhersagekomponente und
zum Identifizieren, auf der Basis der min-
destens einen Metrik, mindestens eines
übereinstimmenden Plans aus der Daten-
bank zuvor geplanter Strahlungsbehand-
lungen; und
Verwenden einer Benutzerschnittstelle
(304) zum Präsentieren, für einen Benutzer,
eines Behandlungsplans, der unter Ver-
wendung einer von der Vorhersagekompo-
nente bestimmten Metrik ausgewählt wird.

15. Ein oder mehrere computerlesbare, nicht transitori-
sche Speichermedien, die computerausführbare
Anweisungen speichern, die, wenn sie ausgeführt
werden, bewirken, dass mindestens ein Prozessor
ein System nach einem der Ansprüche 1 bis 13 be-
reitstellt oder ein Verfahren nach Anspruch 14 durch-
führt.

Revendications

1. Système pour faciliter la création d’un plan de radio-
thérapie, le système comprenant :

une base de données (306) de radiothérapies
précédemment planifiées d’autres patients de
radiothérapie ;
une mémoire (406) qui stocke des instructions
exécutables par ordinateur ; et
au moins un processeur (404) configuré pour
exécuter les instructions exécutables par ordi-
nateur, qui, lorsqu’elles sont exécutées, amè-
nent l’au moins un processeur à fournir :

un extracteur de caractéristique (310) con-
figuré pour extraire une ou plusieurs carac-
téristiques à partir de données de patient
obtenues à partir d’une source de données
de patient (308) ;
caractérisé en ce que l’au moins un pro-
cesseur est en outre configuré pour fournir :

un composant de prédiction (312) con-
figuré pour recevoir des caractéristi-
ques extraites à partir de l’extracteur de
caractéristique et pour déterminer au
moins une mesure corrélée à une dose
de radiothérapie, où le composant de
prédiction est configuré pour détermi-
ner l’au moins une mesure à l’aide d’ap-
prentissage machine, et le composant
de prédiction détermine l’au moins une
mesure à l’aide d’informations dans la
base de données (306) de radiothéra-
pies précédemment planifiées ;
un composant de recherche (302) con-
figuré pour recevoir l’au moins une me-
sure liée à un traitement de patient à
partir du composant de prédiction, et
pour identifier, sur la base de l’au moins
une mesure, au moins un plan corres-
pondant à partir de la base de données
de radiothérapies précédemment
planifiées ; et
une interface utilisateur (304) configu-
rée pour présenter, à un utilisateur, un
plan de traitement choisi à l’aide d’une
mesure déterminée par le composant
de prédiction.

2. Système selon la revendication 1, où les données
de patient comprennent des données d’imagerie,
des données médicales, des antécédents de patient,
des données démographiques, et des données fi-
nancières.

3. Système selon la revendication 1 ou 2, où l’une ou
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plusieurs caractéristiques associées aux données
de patient comprennent au moins un paramètre par-
mi un paramètre de physique, un paramètre de type
de traitement, un paramètre d’image de patient, et
un paramètre de maladie, et où le composant de
recherche (302) est configuré pour effectuer une re-
cherche dans la base de données de radiothérapies
précédemment planifiées pour l’une ou plusieurs ca-
ractéristiques extraites à partir des données de pa-
tient.

4. Système selon la revendication 3, où les paramètres
de physique comprennent la pénombre, l’ouverture,
l’angle d’incidence, l’énergie de faisceau, le type de
rayonnement, la profondeur de structure, et l’exis-
tence de bolus.

5. Système selon la revendication 3 ou 4, où les para-
mètres de type de traitement comprennent le pro-
gramme de fractionnement, la marge de traitement,
le nombre de faisceaux ou arcs, l’interprétation des
contours, et un ou plusieurs cliniciens créant le plan
de radiothérapie.

6. Système selon l’une quelconque des revendications
3 à 5, où les paramètres d’image de patient com-
prennent la distance, le volume, la relation géomé-
trique, et l’importance des structures et des structu-
res environnantes.

7. Système selon la revendication 6, où le paramètre
d’image de patient est extrait à partir d’une image
de patient qui comprend un balayage d’imagerie du
patient produit par un ou plusieurs éléments parmi
une énergie ionisante, une énergie acoustique, une
tomodensitométrie, une imagerie par résonance ma-
gnétique, une tomographie par émission de posi-
trons, une radiographie, et une fluoroscopie.

8. Système selon l’une quelconque des revendications
3 à 7, où les paramètres de maladie comprennent
le stade de la maladie, une thérapie avant ou après
traitement, une radiothérapie préalable, un domma-
ge préalable causés par des rayonnements sur un
tissu environnant, le type de maladie, l’histologie de
la maladie, l’étendue de la maladie, et une maladie
préalable.

9. Système selon l’une quelconque des revendications
3 à 8, où l’au moins un plan correspondant identifié,
identifié par le biais de la recherche, comprend éga-
lement au moins un paramètre parmi les paramètres
de physique, les paramètres de type de traitement,
les paramètres d’image, et les paramètres de mala-
die qui correspond à celui de l’une ou plusieurs ca-
ractéristiques.

10. Système selon l’une quelconque des revendications

précédentes, où le composant de recherche (302)
est configuré pour identifier l’au moins un plan cor-
respondant par comparaison de caractéristiques ex-
traites à partir des données de patient associées au
patient avec des caractéristiques extraites à partir
de radiothérapies précédemment planifiées.

11. Système selon l’une quelconque des revendications
précédentes, où la base de données (306) de radio-
thérapies précédemment planifiées comprend des
radiothérapies précédemment planifiées qui ont été
approuvées pour être utilisées sur des patients par
le personnel médical, et des radiothérapies précé-
demment planifiées qui ont été utilisées sur des pa-
tients par le personnel médical, de sorte que les ré-
sultats ou conclusions des radiothérapies utilisées
sont compris dans la base de données.

12. Système selon l’une quelconque des revendications
précédentes, où le composant de recherche (302)
est configuré pour utiliser l’au moins une mesure
pour faciliter le choix d’un plan correspondant à partir
d’une pluralité de plans correspondants identifiés.

13. Système selon l’une quelconque des revendications
précédentes, où l’au moins un processeur est en
outre configuré pour fournir un composant de recom-
mandation de plan (314), ledit composant de recom-
mandation de plan étant configuré pour recomman-
der au moins l’une des radiothérapies précédem-
ment planifiées, et pour amener au moins un para-
mètre de l’au moins un plan correspondant à être
inséré automatiquement dans un plan de traitement
de patient recommandé pour la radiothérapie du pa-
tient.

14. Méthode mise en oeuvre par ordinateur pour faciliter
la création d’un plan de radiothérapie, la méthode
comprenant :

le stockage de radiothérapies précédemment
planifiées d’autres patients de radiothérapie
dans une base de données (306) ;
l’utilisation d’un extracteur de caractéristique
(310) pour extraire une ou plusieurs caractéris-
tiques à partir de données de patient obtenues
à partir d’une source de données de patient
(308) ;

caractérisée par :

l’utilisation d’un composant de prédiction (312)
pour recevoir des caractéristiques extraites à
partir de l’extracteur de caractéristique et pour
déterminer au moins une mesure corrélée à une
dose de radiothérapie, où l’au moins une mesu-
re est déterminée à l’aide d’apprentissage ma-
chine, et l’au moins une mesure est déterminée
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à l’aide d’informations dans la base de données
(306) de radiothérapies précédemment
planifiées ;
l’utilisation d’un composant de recherche (302)
pour recevoir l’au moins une mesure liée à un
traitement de patient à partir du composant de
prédiction, et pour identifier, sur la base de l’au
moins une mesure, au moins un plan correspon-
dant à partir de la base de données de radiothé-
rapies précédemment planifiées ; et
l’utilisation d’une interface utilisateur (304) pour
présenter, à un utilisateur, un plan de traitement
choisi à l’aide d’une mesure déterminée par le
composant de prédiction.

15. Un ou plusieurs supports de stockage non transitoi-
res lisibles par ordinateur stockant des instructions
exécutables par ordinateur qui, lorsqu’elles sont
exécutées, amènent au moins un processeur à four-
nir un système selon l’une quelconque des revendi-
cations 1 à 13, ou à effectuer une méthode selon la
revendication 14.
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